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~ Department of Energy

Richland Operations Office
P.O. Box 550

4TESO Richland, Washington 99352

11 -EMD-0 107 OCT 0 7 2011

Mr. E. R. Skinnarland
Nuclear Waste Program
State of Washington
Department of Ecology
3 100 Port of Benton Boulevard
Richland, Washington 99354

Dear Mr. Skinnarland:

CLASS 1 MODIFICATIONS TO THE HANFORD FACILITY RESOURCE CONSERVATION

AND RECOVERY ACT (RCRA) PERMIT, QUARTER ENDING SEPTEMBER 30, 2011

In accordance with Hanford Facility RCRA Permit Condition I.C.3, enclosed for your

notification are the Class 1 modifications for the quarter ending September 30, 2011.

These modifications update information in Attachment 2, Legal Description & Operating

Boundary, and Part III of Permit Revision 8C. The modifications to Part III pertain to the 325

Building Hazardous Waste Treatment Units and the Waste Treatment and Immobilization Plant.

The Class I modifications are being made to ensure that activities are conducted in compliance

with the Permit. A record of these modifications is maintained in the Hanford Facility Operating

Record.

If you have any questions, please contact me or your staff may contact Ray J. Corey, Assistant

Manager for Safety and Environent, on (509) 376-0108.

Sincerely,

EMD:ACM Manager

Enclosure

cc w/encl: See Page 2



Mr. E. R. Skinnarland -2- OCT 0 7 2011
1 l-EMD-0107

cc w/encl:
P. G. Harrington, ORP (CD ROM)
Ecology NWP Library (Hardcopy)
Environmental Portal, LMSI, A3-95 (CD ROM)

Administrative Record, TSD: H-0-1, H-0-8, S-3-5, H6-08 (Hard Copy & CD ROM)

HF Operating Record (S. Thompson, MSA, H7-28) (CD ROM)

cc w/o endl:
F. W. Bond, Ecology
E. G. Damberg, PNNL
S. L. Dahl, Ecology
L. L. Fritz, MSA
J. A. Hedges, Ecology
C. A. Johnson, WCH
D. L. McDonald, Ecology
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 Hanford Facility Permit Legal Description 1 
The following legal description describes the overall facility boundaries of the DOE-RL controlled 2 

Hanford Site.  Individual TSD units use only a very small portion of the Hanford Site.  Additional 3 
descriptive information on the individual TSD units is contained in Unit-Specific Portions. 4 

The Hanford Site being a tract of land located in Adams, Grant, Benton, and Franklin Counties, WA, 5 
the aforesaid tract being more particularly described as follows: 6 

Commencing at the point of intersection of the E.-W. centerline of sec. 14, T.10N., R.28E. 7 
Willamette Meridian, with the western navigation line of the Columbia River; 8 

Thence northerly 200 feet along said line of navigation to the true point of beginning; 9 
Thence North approximately 3237.08 feet to a line formed by the existing southernmost projection of 10 

the 300 Area fence line extending east N89°10'00"E; 11 
Thence West S89°10'00"W along said fence line approximately 3886.22 feet to the East right of way 12 

line of Stevens Drive, an unplatted road; 13 
Thence South along said right of way line approximately 3444.97 feet to the line's intersection with 14 

the North right of way line of Horn Rapids Road, an unplatted road. 15 
Thence northwesterly along the N. right-of-way line of Horn Rapids Road 28,600 feet more or less 16 

to the line's intersection with the N. right-of-way line of State Highway 240, in the N.E. ¼ of sec. 11, 17 
T.10N., R.27E.W.M.; 18 

Thence northwesterly along said N. right-of-way line of the highway, 75 feet N. of and parallel with 19 
the centerline of said highway to a point in sec. 3, T.10N., R.27E.W.M., which point is on the eastward 20 
extension of the N. right-of-way line of a county road from Horn Rapids to Benton City; 21 

Thence along the northerly and westerly right-of-way line of said road, 75 feet northerly and 22 
westerly of, and parallel with, the center line of said road to a point on the E. line of sec. 8, T.10N., 23 
R.27E.W.M.; 24 

Thence N. to the E. quarter corner of said section; 25 
Thence W. to the S.W. corner of the E. ½ of the N.E. ¼ of sec. 12, T.10N., R.26E.W.M.; 26 
Thence N. to the N. line of said sec. 12; 27 
Thence W. to the N.E. corner of the N.W. ¼ of the N.W. ¼ of the N.W. ¼ of sec. 11, T.10N., 28 

R.26E.W.M.; 29 
Thence S. 660 feet; 30 
Thence W. 660 feet to the E. line of sec. 10, T.10N., R.26E.W.M.; 31 
Thence S. to the S.E. quarter corner of said sec. 10; 32 
Thence W. along the E.-W. centerline of sec. 10 to the W. line of said section; 33 
Thence N. along the W. section line to the S.E. corner of sec. 4, T.10N., R.26E.W.M.; 34 
Thence W. along the S. line of sec. 4 and sec. 5 to the S.W. corner of the S.E. ¼ of the S.E. ¼ of 35 

sec. 5; 36 
Thence N. to the S.E. corner of the N.W. ¼ of the S.E. ¼ of sec. 5; 37 
Thence W. along the S. line of the N.W. ¼ of the S.E. ¼ to the S.W. corner of the N.W. ¼ of the S.E. 38 

¼; 39 
Thence N. to the S.E. corner of the N. ½ of the N.W. ¼; 40 
Thence W. along the S. line of the N. ½ of the N.W. ¼ to the W. line of sec. 5; 41 
Thence N. to the S.E. corner of sec. 31, T.11N., R.26E.W.M.; 42 
Thence W. along the S. line of the E. ½  of the S.E. ¼ of sec. 31 to the E. line of said E. ½  of the 43 

S.E. ¼ of sec. 31; 44 
Thence N. along the W. line of the E. ½  of the S.E. ¼ to the S.E. corner of the S.W. ¼ of the N.E. ¼ 45 

of sec. 31; 46 
Thence W. along the S. line of the S.W. ¼ of the N.E. ¼ to the S.W. corner of the S.W. ¼ of the N.E. 47 

¼; 48 
Thence N. along the W. line of the S.W. ¼ of the N.E. ¼ to the S.E. corner of the N. ½  of the N.W. 49 

¼ of said sec. 31; 50 
Thence W. along the S. line of the N. ½ of the N.W. ¼ to the W. line of said sec. 31; 51 
Thence N. along the W. line of sec. 31 to the S.E. corner of sec. 25, T.11N., R.25E.W.M.; 52 
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Thence W. along the S. line of sec. 25 to the S.W. corner of the S.E. ¼ of the S.E. ¼ of said sec. 25; 1 
Thence N. along the W. line of the S.E. ¼ of the S.E. ¼ to the S.E. corner of the N.W. ¼ of the 2 

S.E. ¼; 3 
Thence W. along the S. line of the N.W. ¼ of the S.E. ¼ to the S.W. corner of the N.W. ¼ of the S.E. 4 

¼; 5 
Thence N. along the W. line of the N.W. ¼ of the S.E. ¼ to the S.E. corner of the N.W. ¼ of sec. 25; 6 
Thence W. along the S. line of the N.W. ¼ of sec. 25 to the W. line of sec 25; 7 
Thence N. along the W. line of sec. 25 and the W. line of sec. 24 to the N. line of the S. ½  of the S. 8 

½  of sec. 23; 9 
Thence W. along the N. line of the S. ½  of the S. ½  of sec. 23 and the N. line of the S. ½  of the S. 10 

½  of sec. 22 and the N. line of the S. ½  of the S. ½  of sec. 21 to the E. line of sec. 20; 11 
Thence S. to the S.E. corner of sec. 20; 12 
Thence W. along the S. line of sec. 20 and the S. line of sec. 19 to the S.E. corner of the S.W. ¼ of 13 

the S.W. ¼ of sec. 19; 14 
Thence N. to the N.E. corner of the S.W. ¼ of the S.W. ¼ of sec. 19; 15 
Thence W. to the W. line of sec. 19, all being in T.11N., R.25E.W.M.; 16 
Thence continuing W. to the S.W. corner of the N.E. ¼ of the S.E. ¼ of sec. 24, T.11N., 17 

R.24E.W.M.; 18 
Thence N. to the N.W. corner of said N.E. ¼ of the S.E. ¼ of sec. 24; 19 
Thence W. to the S.W. corner of the S.E. ¼ of the N.W. ¼ of sec. 24; 20 
Thence N. to the N.W. corner of said S.E. ¼ of the N.W. ¼ of sec. 24; 21 
Thence W. to the W. line of sec. 24; 22 
Thence N. to the N.W. corner of sec. 24; 23 
Thence W. to the S.E. quarter corner of sec. 14; 24 
Thence N. to the N. quarter corner of sec. 14; 25 
Thence W. along the N. line of sec. 14 to the N.W. corner of sec. 14; 26 
Thence N. along the W. line of sec. 11 and sec. 2 to the N.W. corner of sec. 2, all being in T.11N., 27 

R.24E.W.M., and continuing N. along the W. lines of secs., 35, 26, 23, 14, 11, and 2, all being in T.12N., 28 
R.24E.W.M.; 29 

Thence continuing N. along the W. lines of secs. 35 and 26 in T.13N., R.24E.W.M., to the N.W. 30 
corner of sec. 26; 31 

Thence W. along the S. line of sec. 22 to the S.E. quarter corner of sec. 22; 32 
Thence N. along the N.-S. centerline of sec. 22 to the N. quarter corner of sec. 22; 33 
Thence W. along the S. line of sec. 15 to the S.W. corner of sec. 15; 34 
Thence N. along the W. line of sec. 15 to the S.W. corner of the N. ½ of the N.W. ¼ of sec. 15; 35 
Thence E. along the S. line of the N. ½ of the N.W. ½ of sec. 15 to the S.W. corner of the S.W. ¼ of 36 

the N.E. ¼ of sec. 15; 37 
Thence N. along the W. line of the S.W. ¼ of the N.E. ¼ of sec. 15 and continuing N. along the 38 

centerline of sec. 10 to the N. line of sec. 10; 39 
Thence E. along the N. line of sec. 10 to the N.E. corner of sec. 10; 40 
Thence N. along the W. line of sec. 2 to the N.W. corner of sec. 2; 41 
Thence E. along the N. line of sec. 2 to the N.E. corner of sec. 2 all being in T.13N., R.24E.W.M.; 42 
Thence N. along the W. line of sec. 36, T.14N., R.24E.W.M.to the N.W. corner of sec. 36; 43 
Thence E. to the S. quarter corner of sec. 25; 44 
Thence N. to the center of sec. 25; 45 
Thence E. to the E. quarter corner of sec. 25 all being in T.14N., R.24E.W.M.; 46 
Thence N. to the N.W. corner of sec. 30, T.14N., R.25E.W.M.; 47 
Thence E. to the N. quarter corner of sec. 30; 48 
Thence N. to the center of sec. 19; 49 
Thence E. to the E. quarter corner of sec. 19; 50 
Thence N. to the N.W. corner of sec. 20; 51 
Thence E. to the N. quarter corner of sec. 20; 52 
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Thence N. to the center of sec. 17; 1 
Thence E. to the E. quarter corner of sec. 17 and continuing E. to the center of sec. 16; 2 
Thence N. to the N. quarter corner of sec. 16; 3 
Thence E. to the N.E. corner of sec. 16 and continuing E. to the N. quarter corner of sec. 15; 4 
Thence N. to the center of section 10; 5 
Thence E. to the E. quarter corner of sec. 10; 6 
Thence N. to the N.W. corner of sec. 11; 7 
Thence E. to the N. quarter corner of sec. 11; 8 
Thence N. to the center of sec. 2; 9 
Thence E. to the E. quarter corner of sec. 2; 10 
Thence N. to the N.W. corner of sec. 1; 11 
Thence E. to the N. quarter corner of sec. 1, all being in T.14N., R.25E.W.M.; 12 
Thence N. to the center of sec. 36; 13 
Thence E. to the E. quarter corner of sec. 36, all being in T.15N., R.25E.W.M.; 14 
Thence N. to the N.W. corner of sec. 31, T.15N., R.26E.W.M.; 15 
Thence E. to the N. quarter corner of sec. 31; 16 
Thence N. to the center of sec. 30; 17 
Thence E. to the E. quarter corner of sec. 30 and continuing E. to the center of sec. 29; 18 
Thence N. to the N. quarter corner of sec. 29; 19 
Thence E. to the N.E. corner of sec. 29; 20 
Thence N. to the W. quarter corner of sec. 21; 21 
Thence E. to the center of sec. 21; 22 
Thence N. to the N. quarter corner of sec. 21; 23 
Thence E. to the N.E. corner of sec. 21; 24 
Thence N. to the W. quarter corner of sec. 15; 25 
Thence E. to the E. quarter corner of sec. 15; 26 
Thence N. to the N.W. corner of sec. 14; 27 
Thence E. to the N.E. corner of sec. 14 and continuing E. to the N.E. corner of sec. 13, all being in 28 

T.15N., R.26E.W.M.; 29 
Thence continuing E. along the N. lines of secs. 18, 17, and 16 of T.15N., R.27E.W.M. to the N.E. 30 

corner of sec. 16; 31 
Thence S. to the W. quarter corner of sec. 15; 32 
Thence E. to the E. quarter corner of sec. 15; 33 
Thence S. to the S.E. corner of sec. 15; 34 
Thence E. to the N. quarter corner of sec. 23; 35 
Thence S. to the center of sec. 23; 36 
Thence E. to the E. quarter corner of sec. 23; 37 
Thence S. to the S.E. corner of sec. 23; 38 
Thence E. to the N. quarter corner of sec. 25; 39 
Thence S. to the center of sec. 25; 40 
Thence E. to the E. quarter corner of sec. 25; 41 
Thence S. to the S.E. corner of sec. 25, all being in T.15N., R.27E.W.M.; 42 
Thence E. to the N. quarter corner of sec. 31, T.15N., R.28E.W.M.; 43 
Thence S. to the S. quarter corner of sec. 31, all being in T.15N., R.28E.W.M.; 44 
Thence continuing S. to the center of sec. 6, T.14N., R.28E.W.M.; 45 
Thence E. to the E. quarter corner of sec. 6; 46 
Thence S. to the S.E. corner of sec. 6 and continuing S. along the E. lines of secs. 7 and 18 to the 47 

S.E. corner of sec. 18; 48 
Thence E. to the N. quarter corner of sec. 20; 49 
Thence S. to the S. quarter corner of sec. 20 and continuing S. to the S. quarter corner of sec. 29; 50 
Thence E. to the S.E. corner of sec. 29; 51 
Thence S. to the S.E. corner of sec. 32, all being in T.14N., R.28E.W.M.; 52 
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Thence continuing S. along the E. lines of secs. 5, 8, 17, 20, and 29 to the S.E. corner of sec. 29; 1 
Thence E. to the N.E. corner of sec. 33 and continuing to the E. line of the W. ½ of the W. ½  of 2 

sec. 34; 3 
Thence S. along the E. line of the W. ½ of the W. ½  of sec. 34 to the N. line of the S. ½  of the S.W. 4 

quarter of said sec. 34; 5 
Thence E. to the N.E. corner of the S. ½ of the S.W. ¼ of sec. 34; 6 
Thence S. to the S. quarter corner of sec. 34, all being in T.13N., R.28E.W.M.; 7 
Thence E. along the N. line of sec. 3, T.12N., R.28E.W.M. to the N.E. corner of sec. 3; 8 
Thence S. along the E. lines of secs. 3 and 10 to the W. quarter corner of sec. 11; 9 
Thence E. to the E. line of the W. ½ of the W. ½ of sec. 11; 10 
Thence S. along the E. line of the W. ½ of the W. ½  of sec. 11 to the S. line of sec. 11; 11 
Thence E. to the S. quarter corner of sec. 11; 12 
Thence S. to the S. line of the N. ½ of the N. ½ of sec. 14; 13 
Thence E. along the S. line of the N. ½ of the N. ½  of sec. 14 to the W. line of the E. ½  of the N.E. 14 

¼ of sec. 14; 15 
Thence S. along the W. line of the E. ½ of the N.E. ¼ of sec. 14 to the E.-W. centerline of sec. 14; 16 
Thence E. to the E. quarter corner of sec. 14; 17 
Thence S. to the S.E. corner of sec. 14; 18 
Thence continuing S. to the S. line of Tract 4 of Ringold Tracts according to the plat filed in the 19 

records of Franklin County, WA; 20 
Thence W. to the W. line of navigation of the Columbia River; 21 
Thence southerly along the said W. line of navigation to the point of beginning. 22 
EXCEPTING from the above-described land, Section 1, Township 11N., Range 26 East Willamette 23 

Meridian in the ownership under quitclaim deed, of the STATE OF WASHINGTON. 24 
EXCEPTING from the above-described land, a parcel under quitclaim deed, to the National 25 
Utility Training and Education Center being a portion of the Northwest quarter of Section 16, 26 
Township 10 North, Range 28 East, W.M., Benton county, Washington and more particularly 27 
described as the follows: 28 

Beginning at the Northwest corner of said section 16, Thence N89°32'46"E along the North line of 29 
said Section 16 a distance of 481.36 feet, Thence S00°00'09"W a distance of 4.87 feet to the true point of 30 
beginning; Thence N89°59'11"E a distance of 1412.12 feet; Thence S00°00'18"E a distance of 2569.49 31 
feet to the North right of way line of Horn Rapids Road as recorded in Auditors File Number 621762, 32 
Records of Benton County; Thence commencing along said right of way of Horn Rapids Road 33 
S89°43'56"W a distance of 656.59 feet to a point of curve; Thence continuing along said North line along 34 
a curve to the right having a central angle of  17°26'30", a radius of 1084.57 feet, an arc distance of 35 
330.16 feet; Thence continuing along said North line N72°49'34"W, a distance of 188.97 feet; Thence 36 
N00°00'09"E a distance of 852.06 feet; Thence N89°59'51"W a distance of 250.00 feet; Thence 37 
N00°00'09"E a distance of 1616.01 to the True Point of Beginning and containing 77.46 acres, more or 38 
less. 39 
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Hanford Facility Permit Operating Boundary 1 

In response to requirement WAC 173-303-806(xviii)(G) the following describes the legal boundary 2 
of the Hanford Site.  Individual TSD units use only a very small portion of the Hanford Site.  Additional 3 
descriptive information on the individual TSD units is contained in the Unit-Specific Portion of this 4 
permit application: 5 

The Hanford Site being a tract of land located in Benton County, WA, the aforesaid tract being more 6 
particularly described as follows: 7 

Commencing at the point of intersection of the E.-W. centerline of sec. 14, T.10N., R.28E. 8 
Willamette Meridian, with the western navigation line of the Columbia River; 9 

Thence northerly 200 feet along said line of navigation to the TRUE POINT OF BEGINNING; 10 
Thence North approximately 3237.08 feet to a line formed by the existing southernmost projection of 11 

the 300 Area fence line extending east N89°10'00"E; 12 
Thence West S89°10'00"W along said fence line approximately 3886.22 feet to the East right of way 13 

line of Stevens Drive, an unplatted road; 14 
Thence South along said right of way line approximately 3444.97 feet to the line's intersection with 15 

the North right of way line of Horn Rapids Road, an unplatted road. 16 
 17 
Thence northwesterly along the N. right-of-way line of Horn Rapids Road 28,600 feet more or less 18 

to the line's intersection with the N. right-of-way line of State Highway 240, in the N.E. 1/4 of sec. 11, 19 
T.10N., R.27E.W.M.; 20 

Thence northwesterly along said N. right-of-way line of the highway, 75 feet N. of and parallel with 21 
the centerline of said highway to a point in sec. 3, T.10N., R.27E.W.M., which point is on the eastward 22 
extension of the N. right-of-way line of a county road from Horn Rapids to Benton City; 23 

Thence along the northerly and westerly right-of-way line of said road, 75 feet northerly and 24 
westerly of, and parallel with, the center line of said road to a point on the E. line of sec. 8, T.10N., 25 
R.27E.W.M.; 26 

Thence N. to the E. quarter corner of said section; 27 
Thence W. to the S.W. corner of the E. 1/2 of the N.E. 1/4 of sec. 12, T.10N., R.26E.W.M.; 28 
Thence N. to the N. line of said sec. 12; 29 
Thence W. to the N.E. corner of the N.W. 1/4 of the N.W. 1/4 of the N.W. 1/4 of sec. 11, T.10N., 30 

R.26E.W.M.; 31 
Thence S. 660 feet; 32 
Thence W. 660 feet to the E. line of sec. 10, T.10N., R.26E.W.M.; 33 
Thence S. to the S.E. quarter corner of said sec. 10; 34 
Thence W. along the E.-W. centerline of sec. 10 to the W. line of said section; 35 
Thence N. along the W. section line to the S.E. corner of sec. 4, T.10N., R.26E.W.M.; 36 
Thence W. along the S. line of sec. 4 and sec. 5 to the S.W. corner of the S.E. 1/4 of the S.E. 1/4 of 37 

sec. 5; 38 
Thence N. to the S.E. corner of the N.W. 1/4 of the S.E. 1/4 of sec. 5; 39 
Thence W. along the S. line of the N.W. 1/4 of the S.E. 1/4 to the S.W. corner of the N.W. 1/4 of the 40 

S.E. 1/4; 41 
Thence N. to the S.E. corner of the N. 1/2 of the N.W. 1/4; 42 
Thence W. along the S. line of the N. 1/2 of the N.W. 1/4 to the W. line of sec. 5; 43 
Thence N. to the S.E. corner of sec. 31, T.11N., R.26E.W.M.; 44 
Thence W. along the S. line of the E. 1/2 of the S.E. 1/4 of sec. 31 to the E. line of said E. 1/2 of the 45 

S.E. 1/4 of sec. 31; 46 
Thence N. along the W. line of the E. 1/2 of the S.E. 1/4 to the S.E. corner of the S.W. 1/4 of the 47 

N.E. 1/4 of sec. 31; 48 
Thence W. along the S. line of the S.W. 1/4 of the N.E. 1/4 to the S.W. corner of the S.W. 1/4 of the 49 

N.E. 1/4; 50 
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Thence N. along the W. line of the S.W. 1/4 of the N.E. 1/4 to the S.E. corner of the N. 1/2 of the 1 
N.W. 1/4 of said sec. 31; 2 

Thence W. along the S. line of the N. 1/2 of the N.W. 1/4 to the W. line of said sec. 31; 3 
Thence N. along the W. line of sec. 31 to the S.E. corner of sec. 25, T.11N., R.25E.W.M.; 4 
Thence W. along the S. line of sec. 25 to the S.W. corner of the S.E. 1/4 of the S.E. 1/4 of said sec. 5 

25; 6 
Thence N. along the W. line of the S.E. 1/4 of the S.E. 1/4 to the S.E. corner of the N.W. 1/4 of the 7 

S.E. 1/4; 8 
Thence W. along the S. line of the N.W. 1/4 of the S.E. 1/4 to the S.W. corner of the N.W. 1/4 of the 9 

S.E. 1/4; 10 
Thence N. along the W. line of the N.W. 1/4 of the S.E. 1/4 to the S.E. corner of the N.W. 1/4 of sec. 11 

25; 12 
Thence W. along the S. line of the N.W. 1/4 of sec. 25 to the W. line of sec 25; 13 
Thence N. along the W. line of sec. 25 and the W. line of sec. 24 to the N. line of the S. 1/2 of the S. 14 

1/2 of sec. 23; 15 
Thence W. along the N. line of the S. 1/2 of the S. 1/2 of sec. 23 and the N. line of the S. 1/2 of the S. 16 

1/2 of sec. 22 and the N. line of the S. 1/2 of the S. 1/2 of sec. 21 to the E. line of sec. 20; 17 
Thence S. to the S.E. corner of sec. 20; 18 
Thence W. along the S. line of sec. 20 and the S. line of sec. 19 to the S.E. corner of the S.W. 1/4 of 19 

the S.W. 1/4 of sec. 19; 20 
Thence N. to the N.E. corner of the S.W. 1/4 of the S.W. 1/4 of sec. 19; 21 
Thence W. to the W. line of sec. 19, all being in T.11N., R.25E.W.M.; 22 
Thence continuing W. to the S.W. corner of the N.E. 1/4 of the S.E. 1/4 of sec. 24, T.11N., 23 

R.24E.W.M.; 24 
Thence N. to the N.W. corner of said N.E. 1/4 of the S.E. 1/4 of sec. 24; 25 
Thence W. to the S.W. corner of the S.E. 1/4 of the N.W. 1/4 of sec. 24; 26 
Thence N. to the N.W. corner of said S.E. 1/4 of the N.W. 1/4 of sec. 24; 27 
Thence W. to the W. line of sec. 24; 28 
Thence N. to the N.W. corner of sec. 24; 29 
Thence W. to the S.E. quarter corner of sec. 14; 30 
Thence N. to the N.W. quarter corner of sec. 14; 31 
Thence W. along the N. line of sec. 14 to the N.W. corner of sec. 14; 32 
Thence N. along the W. line of sec. 11 and sec. 2 to the N.W. corner of sec. 2, all being in T.11N., 33 

R.24E.W.M., and continuing N. along the W. lines of secs., 35, 26, 23, 14, 11, and 2, all being in T.12N., 34 
R.24E.W.M.; 35 

Thence continuing N. along the W. lines of secs. 35 and 26 in T.13N., R.24E.W.M., to the N.W. 36 
corner of sec. 26; 37 

Thence W. along the S. line of sec. 22 to the S.E. quarter corner of sec. 22; 38 
Thence N. along the N.-S. centerline of sec. 22 to the N.E. quarter corner of sec. 22; 39 
Thence W. along the S. line of sec. 15 to the S.W. corner of sec. 15; 40 
Thence N. along the W. line of sec. 15 to the S.W. corner of the N. 1/2 of the N.W. 1/4 of sec. 15; 41 
Thence E. along the S. line of the N. 1/2 of the N.W. 1/4 of sec. 15 to the S.W. corner of the N.W. 42 

1/4 of the N.E. 1/4 of sec. 15; 43 
Thence N. along the W. line of the S.W. 1/4 of the N.E. 1/4 of sec. 15 and continuing N. along the 44 

centerline of sec. 10 to the W. navigation line of the Columbia River, following said navigation line 45 
easterly, northerly, and southerly to a point directly W. of the S. line of Tract 4 of Ringold Tracts 46 
according to the plat filed in the records of Franklin County. 47 

Thence southerly along the said W. line of navigation to the TRUE POINT OF BEGINNING. 48 
EXCEPTING FROM THE ABOVE-DESCRIBED LAND THE FOLLOWING PARCELS, 49 

EXCLUDING that portion of the Hanford Railroad and any Hanford Site access roads, which may 50 
traverse these parcels: 51 
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PARCEL A)  The N. 1/2 of the N.W. 1/4, and that portion of the N.W. 1/4 of the N.E. 1/4 in sec. 14, 1 
T.13N., R.24E.W.M. in the ownership and jurisdiction of the BONNEVILLE POWER 2 
ADMINISTRATION. 3 

PARCEL B)  Sec. 1, T.11N., R.26E.W.M. in the ownership under quitclaim deed, of the STATE OF 4 
WASHINGTON. 5 

PARCEL C)  A tract of land leased to the STATE OF WASHINGTON and subleased to 6 
U.S. Ecology lying in section 9, T.12N., R.26E.W.M., containing 100 acres more or less, more 7 
particularly described as follows:    BEGINNING at the Southwest corner of said Section 9; thence North 8 
0Ε 53' 09" West along the East line of Section 9 a distance of 2,942 feet, thence South  88Ε 50' 56" West 9 
1,480 feet, thence South88Ε 53' 09" East 2,942 feet to the South line of the Section; thence North 88Ε 50' 10 
56" East along said South line of the Section 1,480 feet to the point of beginning. 11 

Three tracts of land leased to the WASHINGTON PUBLIC POWER SUPPLY SYSTEM more 12 
particularly described as follows: 13 

PARCEL D) a tract of land (for the Hanford Generating Plant), commencing at the S.E. corner of 14 
sec. 28, T.14N., R.26E.W.M., said point having Washington State Coordinates, South Zone, of N. 15 
486,994.01, and E. 2,236,672.11; thence N. 72Ε 02' 15" W. 3,483.15 feet, thence N. 67Ε 11' 41" W. 16 
1,810 feet more or less to a point on the line of ordinary high water on the right bank of the Columbia 17 
River, which point is the TRUE POINT OF BEGINNING: thence S. 67Ε 11' 41" E. 1,810 feet more or 18 
less to a point, having Washington State Coordinates, South Zone, of N. 488,068.19 and E. 2,233,358.73, 19 
thence N. 22Ε 48' 19" E. a distance of 1,595 feet to a point, having Washington State Coordinates, South 20 
Zone, of N. 489,538.48 and E. 2,233,976.96, thence N. 67Ε 11' 41" W. 1,108 feet more or less to a point 21 
on the line of ordinary high water on the right bank of the Columbia River, thence southwesterly along 22 
the said line of ordinary high water to the TRUE POINT OF BEGINNING, containing 53.42 acres more 23 
or less; THIS PARCEL AMENDED BY DELETING THE FOLLOWING:  Beginning at the S.E. corner 24 
of the leased parcel, which point is at coordinates N. 488,068.19 and E. 2,233,358.73 on the Washington 25 
State Coordinate, South Zone; thence N. 22Ε 48' 19" E. 1,060 feet; thence N. 67Ε 11' 41" W. 200 feet; 26 
thence S. 22Ε 48' 19" W. 1,060 feet; thence S. 67Ε 11' 41" E. 200 feet to the point of beginning; 27 
containing 4.85 acres, more or less;  28 

PARCEL E)  a tract of land (for WNP Site 2), beginning at the S.W. corner of sec. 11, T.11N., 29 
R.28E.W.M., said corner having Washington State coordinates, South Zone, of N. 408,335.30 and E. 30 
2,307,653.50, thence N. 0Ε 41' 08" E. 8,065.28 feet to the TRUE POINT OF BEGINNING; thence W. 31 
11,153.57 feet; thence S. 01Ε 01' 23" E. 3,000.48 feet; thence S. 88Ε 53' 54" W. 5,200.96 feet; thence N. 32 
0Ε 31' 41" W. 3,690.15 feet; thence E. 1,430.00 feet; thence N. 1,865.69 feet; thence N. 87Ε 46' 08" E. 33 
3,703.83 feet; thence S. 01Ε 01' 23" E. 1,600.25 feet; thence E. 11,189.29 feet; thence N. 01Ε 01' 23" E. 34 
1,800.29 feet; thence N. 89Ε 07' 55" E. 3,300.38 feet to the line of Navigation of the W. bank of the 35 
Columbia River, thence southerly along said line of Navigation to a point that bears N. 89Ε 15' 21" E. 36 
from the TRUE POINT OF BEGINNING; thence S. 89Ε 15' 21" W. 3,850.32 feet more or less to the 37 
TRUE POINT OF BEGINNING. 38 

PARCEL F)  A tract of land (for WNP Sites 1 and 4) lying in Section 4 of Township 11 North, 39 
Range 28 East, Willamette Meridian, described as follows: 40 

Beginning at the Southwest corner of Section 11, Township 11 North, Range 28 East, W.M., (said 41 
corner being located by reference to the Washington State Coordinate System South Zone at coordinates 42 
North 408,335.30 and East 2,307,653.50) thence North 65Ε-17'-03" West 12113.14 feet to the TRUE 43 
POINT OF BEGINNING (said point being located by reference to the Washington State Coordinate 44 
System South Zone at coordinates North 413,400.00 and East 2,296,650.00); thence North 01Ε-01'-23" 45 
West 3000.48 feet to a point; thence East 5280.00 feet to a point; thence South 01Ε-01'-23" East 46 
3000.48 feet to a point; thence West 5280.00 feet more or less to the TRUE POINT OF BEGINNING, 47 
containing 363.69 acres more or less; and 48 

A parcel of land lying in Sections 3 and 4 of Township 11 North, Range 28 East, and Sections 33 49 
and 34 of Township 12 North, Range 28 East, Willamette Meridian, described as follows: 50 
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Beginning at the Southwest corner of Section 11, Township 11 North, Range 28 East, W.M., (said 1 
corner being located by reference to the Washington State Coordinate System South Zone at coordinates 2 
North 408,335.30 and East 2,307,653.50) thence North 50Ε-42'-00" West 14,311.63 feet to the TRUE 3 
POINT OF BEGINNING (said point being located by reference to the Washington State Coordinate 4 
System South Zone at coordinates North 417,400.00 and East 2,296,578.57); thence North 01Ε-01'-23" 5 
West 3000.48 feet to a point; thence East 5,280.00 feet to a point; thence South 01Ε-01'-23" East 6 
1200.19 feet to a point; thence East 5,973.57 feet to a point; thence South 1Ε-01'-23" West 1800.29 feet 7 
to a point; thence West 11,189.29 feet more or less to the TRUE POINT OF BEGINNING, containing 8 
609.15 acres more or less. 9 

PARCEL G)  A parcel of Hanford Site land transferred out of federal ownership to the National 10 
Utility Training and Education Center being a portion of the Northwest quarter of Section 16, Township 11 
10 North, Range 28 East, W.M., Benton county, Washington and more particularly described as the 12 
follows: 13 

Beginning at the Northwest corner of said section 16, Thence N89°32'46"E along the North line of 14 
said Section 16 a distance of 481.36 feet, Thence S00°00'09"W a distance of 4.87 feet to the true point of 15 
beginning; Thence N89°59'11"E a distance of 1412.12 feet; Thence S00°00'18"E a distance of 2569.49 16 
feet to the North right of way line of Horn Rapids Road as recorded in Auditors File Number 621762, 17 
Records of Benton County; Thence commencing along said right of way of Horn Rapids Road 18 
S89°43'56"W a distance of 656.59 feet to a point of curve; Thence continuing along said North line along 19 
a curve to the right having a central angle of  17°26'30", a radius of 1084.57 feet, an arc distance of 20 
330.16 feet; Thence continuing along said North line N72°49'34"W, a distance of 188.97 feet; Thence 21 
N00°00'09"E a distance of 852.06 feet; Thence N89°59'51"W a distance of 250.00 feet; Thence 22 
N00°00'09"E a distance of 1616.01 to the True Point of Beginning and containing 77.46 acres, more or 23 
less. 24 

PARCEL H)  The parcels on the Hanford Site used but not owned by the Bonneville Power 25 
Administration including the Ashe Substation, the Hanford Substation, the Benton Switch Substation, and 26 
the White Bluffs Substation. 27 

ASHE SUBSTATION.  A parcel of land in the W. 1/2 S.E. 1/4, the S.E. 1/2 N.W. 1/4 and the 28 
S.W. 1/4 of Section 32, Township 12 North, Range 28 East, Willamette Meridian, Benton County, 29 
Washington, more particularly described as follows:   30 

Commencing at a Bonneville Power Administration monument set at the intersection of the north-31 
south and east-west base lines for the Ashe Substation Site in the S.E. 1/4 S.W. 1/4 of Section 32, 32 
Township 12 North, Range 28 East, Willamette Meridian.  This monument is located N.26Ε49'15"E., 33 
1503.1 feet from a 2-inch brass disc on the south line of Section 32, said disc being set by WPPSS survey 34 
of August 11, 1971.  Thence N.52Ε10'10"E., 1200.0 feet to the true point of beginning.  Thence 35 
S.37Ε49'50"E., 400.0 feet; thence S.52Ε10'10"W., 1100.0 feet; thence S.37Ε49'50"E., 1287.7 feet to a 36 
point on the south line of Section 32; thence S.87Ε46'12"W., along said south line of Section 32, a 37 
distance of 984.0 feet; thence N.37Ε49'50"W., 2014.8 feet; thence N.52Ε10'10"E., 1900.0 feet; thence 38 
S.37Ε49"50"E., 900.0 feet to the true point of beginning; containing 75.09 acres, more or less. 39 

ASHE SS SOUTH CORRIDOR, PARCEL 1.  A portion of Government Lot 3 of Section 5, 40 
Township 11 North, Range 28 East, Willamette Meridian, Benton County, Washington, more particularly 41 
described as follows: 42 

Commencing at a point in Bay 3 in the Ashe Substation Site in the N.E. 1/4 S.W. 1/4 of Section 32, 43 
Township 12 North, Range 28 East, Willamette Meridian, said point being N.25Ε56'16"E., 1716.1 feet 44 
from a 2-inch brass disc on the south line of Section 32, said disc being set by WPPSS survey of 45 
August 11, 1971.  Thence S.31Ε24'10"E., 553.5 feet; thence S.1Ε50'00"E., 1029.6 feet to a point on the 46 
north line of Section 5, Township 11 North, Range 28 East, Willamette Meridian, the true point of 47 
beginning for this description.  Thence N.87Ε46'12"E., along said north line of Section 5, a distance of 48 
75 feet; thence S.1Ε50'00"E., 1299.7 feet; thence S.88Ε10'00"W., 281.5 feet; thence N.1Ε50'00"W., 49 
1297.6 feet to a point on said north line; thence N.87Ε46'12"E., along said north line, a distance of 50 
206.5 feet to the true point of beginning. 51 
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ASHE SS SOUTH CORRIDOR, PARCEL 2.  All that portion of the S.E. 1/4 S.W. 1/4 of 1 
Section 32, Township 12 North, Range 28 East, Willamette Meridian, Benton County, Washington, that 2 
lies southerly and easterly of the Ashe Substation Site and westerly of a line 75 feet easterly from and 3 
parallel with the survey line for the Bonneville Power Administration WPPSS No. 2 Powerhouse-Ashe 4 
500 kV line No. 2.  The survey line is described, with reference to the Washington Coordinate System - 5 
South Zone, as follows: 6 

Beginning at a point in Bay 3 in the Ashe Substation Site in the N.E. 1/4 S.W. 1/4 of Section 32, 7 
Township 12 North, Range 28 East, Willamette Meridian, at a survey Station 97+84.0, said point being 8 
N.25Ε56'16"E., 1716.1 feet from a 2-inch brass disc on the south line of Section 32, said disc being set by 9 
WPPSS survey of August 11, 1971.  Thence S.31Ε24'10"E., 553.5 feet to station 92+30.5; thence 10 
S.1Ε50'00"E., 1029.6 feet to a point on the south line of Section 32, said point being N.87Ε46'12"E., 11 
1072.1 feet from said brass disc. 12 

ASHE-SS-AR-1.  A portion of Lot 3 S.1/2 N.W. 1/4, and N.W. 1/4 S.W. 1/4 of Section 5, the E. 1/2 13 
S.E. 1/4 and S.W. 1/4 S.E. 1/4 of Section 6, the N.W. 1/4 N.E. 1/4 and E. 1/2 N.W. 1/4 of Section 7, 14 
Township 11 North, Range 28 East, Willamette Meridian, Benton County. Washington. 15 

HANFORD SUBSTATION SITE.  Lot 1 of Block 8, Lots 13 and 14 of Block 9, and Lot 8 of Block 16 
10 of Hanford, according to the recorded plat thereof, and that part of Thirteenth Street lying between the 17 
northeasterly line of Tract A of Hanford, according to the recorded plat thereof and the Columbia River, 18 
and that part of Dunham Street lying southeasterly of a line connecting the northwesterly lines of Lot 8 of 19 
Block 10 and Lot 13 of Block 9 of Hanford, according to the recorded plat thereof, all in Section 25, 20 
Township 13 North, Range 27 East, Willamette Meridian Benton County, Washington, containing 21 
2.7 acres, more or less.  Subject to easement to Pacific Power & Light Company for power line and access 22 
purposes. 23 

BENTON SWITCH SUBSTATION.  A parcel of land in the N.W. 1/4 of Section 11, Township 11 24 
North, Range 28 East, Willamette Meridian, Benton County, Washington, described with reference to the 25 
Washington Coordinate System - South Zone, as follows: 26 

Beginning at the northwest corner of said parcel, being S.54Ε50'E., 1804.0 feet more or less from the 27 
northwest corner of said Section 11; thence N.49Ε13'45"E., 550.0 feet to the northeast corner, evidenced 28 
by a brass cap; thence S.40Ε46'15"E., 500.0 feet to the southeast corner, evidenced by a brass cap; thence 29 
S.49Ε13'45"W., 550.0 feet to the southwest corner, evidenced by a brass cap; thence N.40Ε46'15"W., 30 
500.0 feet to the point of beginning.  The described parcel contains 6.31 acres, of which 2.75 acres lie 31 
within the boundaries of the existing Benton Switching Station. 32 

WHITE BLUFFS SUBSTATION.  A parcel of land in Government Lots 3 and 4 and the E. 1/2 33 
S.W. 1/4 of Section 7, Township 10 North, Range 28 East, Willamette Meridian, Benton County, 34 
Washington, more particularly described as follows: 35 

Commencing at a Bonneville Power Administration monument in said Government Lot 4 at the 36 
intersection of the east-west and north-south base lines for the White Bluffs Substation Site, said 37 
monument being N.36Ε45'35"E., 1623.7 feet from the southwest corner of Section 7.  This corner is 38 
evidenced by a rock mound.  Thence N.72Ε55'20"W., along the east-west base line, a distance of 500 feet 39 
to the true point of beginning.  Thence N.17Ε04'40"E., 400 feet; thence S.72Ε55'20"E., 900 feet; thence 40 
S.17Ε04'40"W., 1060 feet, more or less, to a point 40 feet north of the centerline of Horn Rapids Road; 41 
thence N.72Ε55'20"W., 900 feet., thence N.17Ε04'40"E., 660 feet, more or less, to the true point of 42 
beginning, containing 21.90 acres, more or less. 43 

For purposes of application of Part IV Corrective Action of the Hanford Facility Permit only, the 44 
Hanford Facility also includes PARCELS C, D, E, F, and G of the lands identified as Excepted from the 45 
ABOVE-DESCRIBED LAND, in the foregoing legal description. 46 
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1.0 General Information 

The Radiochemical Processing Laboratory (RPL)/325 Building Emergency Procedure (BEP) has 

been designed to provide information necessary to minimize risks to personnel, facilities, 

programs, and the environment in the event of an emergency.  This procedure applies to all 

resident staff, visitors, vendors, and contractor/subcontractor personnel.  If an event is of a 

security nature (bomb threat, hostage situation, or other act of violence), security procedures may 

supersede this procedure and will be assessed on a case-by-case basis. 

This facility contains both radioactive and hazardous materials in operations, storage, and 

handling.  The RPL facility poses a possible significant hazard to adjacent facilities, personnel, 

programs, and the environment.   

This BEP includes the contingency plans and emergency procedures for hazardous waste 

management activities as referenced by the Washington Administrative Code (WAC) [173-303-

340, -350, and -360].  This plan must be implemented whenever an emergency threatens human 

health and the environment. 

Emergencies may arise from, but are not limited to the following: 

 Fire 

 Explosion 

 Loss of service systems 

 A medical emergency 

 Bomb threats 

 Criticality 

 Criminal activity 

 Incidents at other facilities 

 Natural hazards or natural forces 

 Spill/release to the environment requiring assistance 

 Hazardous materials release. 

Expected responses are those actions, which are intended to minimize the effects of a situation 

while providing optimum protection to personnel.  Expected responses include notification to the 

PNNL Operations Center, Building Manager (BM), Building Emergency Response Organization 

(BERO), and personnel in the facility.  This procedure also provides plans for notifying 

personnel to take safe actions such as “Take Cover,” “Evacuate,” or other planned actions 

dictated by the event.  The procedure provides for formal notification and reporting.   

Other emergency response agencies available to assist the Building Emergency Director (BED) 

and Incident Commander from offsite are described in DOE/RL 94-02, Section 3.0 [WAC 173-

303-350 (3)(d)]. 

The BED will provide BERO members BEP training annually.  The BED and Alternate BEDs 

will receive annual training from the PNNL Emergency Preparedness office. 

The policy of PNNL is to provide for the safety of its staff, contractor/subcontractor personnel, 

visitors, and members of the public in case of an emergency incident.  PNNL line management 
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has the responsibility to execute this policy and to see that all staff understand their 

responsibilities and know the action to be taken in an emergency.  Every staff member is 

responsible for using the appropriate safety instructions and procedures and to remain alert to 

unsafe conditions or acts while performing his or her job.  All personnel are responsible for 

responding to emergency conditions to minimize adverse impacts. 

In the event of an emergency condition in the facility, members of the RPL BERO will perform 

their duties as described in this procedure.  Specific emergency actions for response to events 

will be applicable as specified in this BEP.  Those BERO members whose assistance is needed to 

mitigate a lesser event will be notified by telephone or personal contact by the BED or delegate.  

Occupants of the facility who are not members of the BERO shall follow the standard PNNL 

Emergency Preparedness requirements at https://hdi.pnl.gov/standard/83/8300t010.htm. 

The building fire alarm is the primary means of notification for an event that requires full 

activation of the BERO.  Emergency telephone numbers are listed in Section 4.0. 

This procedure will be reviewed at least annually and amended if necessary or whenever any of 

the following occurs [WAC-173-303-350 (5)]: 

 The applicable regulations or the Hazardous Waste Treatment (HWTU‟s) permit is revised. 

 The procedure fails in an emergency. 

 The facility changes in a manner that materially increases or decreases the potential for fire, 

explosions, or release of hazardous waste or hazardous waste constituents, or in any way that 

changes the response necessary in an emergency.  

 The emergency coordinating personnel list changes. 

 The emergency equipment list changes.  

1.1 Facility Name 

Name:   Radiochemical Processing Laboratory (RPL), 325 Building 

Address: Cypress St., 300 Area 

   Richland, WA  99352 

EPA Generator Identification Number:  WA 7890008967 

1.2 Facility Location 

The RPL Building is in the southern portion of the 300 Area, east of the 329 Building.  

1.3 Owner/Operator 

The RPL facility is owned/operated by DOE and co-operated by Pacific Northwest 

National Laboratory (PNNL).  The RPL Manager is the senior line manager in the RPL 

and has overall responsibility for all aspects of operations in the RPL.  The RPL Manager 

is part of the Nuclear Operations Division (NOD) within the Facilities & Operations 

(F&O) directorate.  The RPL Building Manager reports directly to the RPL Manager and 

supports operations and maintenance in the facility.  The RPL Building Manager is also 

the primary Building Emergency Director (BED). 
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1.4 Facility Description 

The RPL, as referred to in this BEP, consists of the RPL Building, RPL Filter Building, 

and the East Storage Yard located east of the RPL Building.   

The RPL Building houses laboratories and specialized facilities including general-

purpose chemical laboratories, High-level Radiochemistry Facility (HLRF), Shielded 

Analytical Laboratory (SAL), fissionable material storage areas, and RPL Hazardous 

Waste Treatment Units (HWTUs).  The general-purpose laboratories characterize fuel, 

single- and double-shell tank waste, environmental samples, fusion/tritium samples, and 

other wastes.  The radiochemistry facility includes areas for glove boxes, hot cells, cask 

handling, storage, and isolation of isotopes for unique applications like medical use.  

Analytical laboratory operations are conducted on small amounts of highly radioactive 

materials such as samples of single-shell tank waste.  The HWTU treats hazardous, 

mixed, low-level radioactive and transuranic waste.   

The RPL Filter Building is located on the northwest corner of the main RPL structure and 

houses the final stage HEPA filters and the main exhaust fans. 

The East Storage Yard is a fenced enclosure adjacent to the east side of the RPL Building 

and is designated as an outdoor Radioactive Material Area (RMA).   
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1.5 Hanford Site Emergency Sirens/Alarms 

Note:   Some signals may not be applicable to the building; however, they may be heard 

in other parts of the Hanford Site.  In the event of “Take Cover” or “Evacuation” 

alarms, the BERO will respond to the RPL lunchroom/lobby area for BED 

direction.   

 

SIGNAL 

 

MEANING 

 

ACTIONS 

Slow Whoop followed 

by voice message 

Fire 

 

Vacate building; proceed to staging area.   

Steady tone on whistle, 

klaxon horn, or siren 

 

Area Evacuation Vacate building; proceed to staging area  

 

Personnel in vehicles shall proceed to the 

nearest occupied facility and report to the 

staging area supervisor (SAS). 

Wavering siren or short 

blasts on whistle, 

klaxon horn, or siren. 

Take cover 

(Shelter) 

Proceed to shelter or stay indoors.  Close all 

exterior doors, turn off all intake ventilation 

(only if it can be done safely), and notify 

manager of whereabouts. 

 

Personnel in vehicles shall proceed to the 

nearest occupied facility and report to facility 

management. 

 

Staff should refrain from eating and drinking 

during a take cover event if physically able, 

until an appropriate evaluation of the event 

can be made.   

AH-OO-GAH horn 

(howler) or flashing 

blue light (in high noise 

areas) 

 

Nuclear criticality Run at least 100 feet from building; proceed 

to staging area, along a path that does not 

take you closer to the building. 

Variable color (red, 

amber) light with 

ringing bell or whistle 

Airborne 

Radioactivity 

or Area Radiation 

Monitor 

Stop work activities; immediately exit the 

area; notify Radiological Control personnel. 

 

Communicator 

Notification System 

(CNS), telephone call 

displayed from 375-

2121 

Emergency 

Communications 

Lift receiver, say “HELLO,” listen to the 

message and follow the actions designated.   

Telephone Notification 

System (TNS) 

Emergency 

Communications 

Lift receiver, say “HELLO,” listen to the 

message and follow the actions designated.   

(Note:  this system is only applicable to 

facilities on the Hanford site (i.e., 300/600 

Areas) 
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1.6 Coordination Activities with Local Emergency Responders 

Interfaces and coordination with offsite agencies are in the planning, preparedness, 

response, and recovery elements of the Hanford Emergency Management Program.  DOE 

has developed and maintains agreements to formalize areas of understanding, 

cooperation, and support with offsite agencies.  These agreements are applicable to all 

Hanford facilities, including the RPL.  Summaries of these memoranda of agreement 

(MOA) are given in Table 3-1 of the Hanford Emergency Management Plan (DOE/RL 

94-02).   

1.7 Deviations from Technical Safety Requirements 

Emergency actions that depart from an approved TSR may be taken when no actions 

consistent with the TSRs are immediately apparent, and when these actions are needed to 

protect workers, the public, or the environment from imminent and significant harm. 

Such actions shall be approved, as a minimum, by the RPL Building Manager, the RPL 

Manager, or the RPL Building Emergency Director. If emergency actions are taken, 

verbal notifications shall be made to the DOE-RL within two hours and by written reports 

to DOE Headquarters within 24 hours. [TSR AC 5.11] 
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2.0 Purpose of the Building Emergency Procedure 

This procedure describes the processes and information necessary in the event of an emergency 

for the RPL BERO members to react to the emergency and to perform the following actions: 

 Maximize safety, minimize risk to life, and provide prompt efficient treatment for injured 

persons. 

 Provide all members of the BERO with an understanding of their roles and responsibilities in 

the event of an emergency. 

 Minimize the effects on the health and safety of personnel, property, the environment, 

programs, and the public. 

 Provide prompt internal and external notifications to the responsible authorities. 

2.1 Distribution 

At a minimum, controlled document copies of this BEP will be located at the following 

locations: 

 BED emergency response bag 

 RPL Power Operator Office (Room 900) 

 Building Manager‟s file 

 EP Program Office 

 PNNL Operations Center 

 Hanford Emergency Operations Center (Hanford Site facilities only) 

 Management Support Group emergency response bag (LSB/2D55) 

 Alternate Incident Command Post (350 Building room 161) 

The RPL BEP may be viewed and/or printed at 

https://facilities.pnl.gov/weblinks/BEP/325/BEP-325.pdf.  Copies of the BEP that are 

printed from this website are considered uncontrolled copies.   

https://facilities.pnl.gov/weblinks/BEP/325/BEP-325.pdf
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2.2 Acronyms 

BED    Building Emergency Director  

BEP    Building Emergency Procedure  

BERO    Building Emergency Response Organization  

BM   Building Manager 

CAM   Continuous Air Monitor 

CAS   Criticality Alarm System 

CMS    Chemical Management System  

CNS   Communicator Notification System 

CSM    Cognizant Space Manager  

DOE    Department of Energy 

EAL   Emergency Action Level  

EIP   Emergency Information Posting 

EOC    Emergency Operations Center  

EMSD   Environmental Management Services Department  

EPA    Environmental Protection Agency 

ESM   Electronic Storage Media 

FOS    Facility Operations Specialist  

FSR    Field Services Representative 

HDI   How Do I 

HFD   Hanford Fire Department 

HLRF   High-Level Radiochemistry Facility  

HWTU  Hazardous Waste Treatment Unit 

IC    Incident Commander  

ICP    Incident Command Post 

IOPS   Integrated Operations System  

LA/LAI  Limited Area Island 

MIT    Map Information Tool  

MSDS    Materials Safety Data Sheet  

MSG    Management Support Group 

ONC   Occurrence Notification Center  

PIV   Post Indicator Valve 

PNNL    Pacific Northwest National Laboratory  
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POC    Patrol Operations Center  

PPE    Personnel Protective Equipment 

RBA   Radiological Buffer Area  

RCRA    Resource Conservation and Recovery Act 

RPT   Radiological Protection Technologist 

RPL   Radiochemical Processing Laboratory 

SAL   Shielded Analytical Laboratory 

SAS   Staging Area Supervisor 

SME    Subject Matter Expert  

TDP   Testing Designated Position 

TNS   Telephone Notification System 

TSD   Treatment, Storage, Disposal  

WAC    Washington Administrative Code  

 

2.3 Making Changes to the BEP 

PNNL-MA-110, Emergency Management Plan requires the BED to keep the Emergency 

Preparedness Office (EPO) advised of all changes in the BERO.  This may be 

accomplished by memo to the EPO.  The Hazardous Waste Treatment Unit (HWTU) 

Permit Coordinator and the RCRA Subject Matter Expert are also required to be notified 

before any changes are made to the BEP.   

To request revisions to this procedure, refer to ADM-001, Document Production & 

Distribution. 
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3.0 Building Emergency Response Organization 

3.1 Emergency Telephone Numbers [WAC-173-303-350(3)(d)]    

In the event of an emergency, specific detailed facility information may be needed.  

Knowledge of the building, utilities, and radiation hazards can be obtained from the staff 

listed in Table 14.a.  Contact the PNNL Operations Center at 375-2400 if unable to 

contact these staff members using the numbers provided. 

Any Emergency – PNNL Single Point Contact:  375-2400 
Note:  With the appropriate approval, BED home addresses can be obtained at the PNNL Operations Center.  

*Building Emergency Director (BED) 

Curtis A. Kooiker 
 

Office:  375-5352 
 

Home:  628-9816 
 

Cell:  528-8033 

*BED1 

Daniel G. Wandler 
 

Office:  375-5179 
 

Home:  967-3493 
 

Cell:  438-1053 

*BED2 

(HF) Skip Kerschner 
 

Office:  375-5345 
 

Home:  396-0593 
 

Cell: 554-4369 

*BED 3 

Eric M Hanson 

 

Office:  375-5351 
 

Home:  713-0860 

 

Cell: 713-0860 

Additional F&O Management Contacts: 

Utility Operations WTL, Robert McKinney 

Nuclear Operations WTL, Ed Arel 

Fire Protection Engineer: Dan Kester 

Safety & Health Rep: Mike Zabel 

F&O Mgt Support Group: Reed Sharp 

 

Office:  375-7561 

Office:  375-5398 

Office:  371-7383 

Office:  375-5013 

Office:  371-7042 

 

Pager: 85-9673 

 

 

 

 

 

Cell: 539-4007 

Cell: 521-6072 

Cell: 308-9108 

Cell: 378-4278 

EOC RPL Tech Reps:           Gertrude  Patello 

Randy Thornhill 

Franciska Steen 

Office:  375-5330 

Office:  375-5220 

Office:  375-5546 

  

Cell: 851-6769 

Unique Program Laboratory Expertise 

Waste Mgt – 90-Day: Zane Turner 

Low Level TSDs: Trevor VanArsdale 

Environmental Compliance Rep: John Holland 

 

Office:  375-5088 

Office:  375-3814 

Office:  375-5002 

  

Cell: 554-4359 

 

Alternate Incident Command Post:  

350 Bldg./Room 161 

Office:  376-7565 

Fax:      376-7965 
  

Environmental Support Contact (regulatory 

notifications only) 

375-2400 

375-1648 
  

Richland Fire Department 375-2400 

Medical and First Aid 375-2400 

Hazardous Materials Response Team (Benton 

Franklin County Hazardous Material Response 

Team 

375-2400 

Ambulance Services 375-2400 

Police Department 375-2400 

PNNL Duty Officer(s) & PNNL Info Line 375-2154 

Off Normal Event Reporting 375-2400 

* These are Testing Designated Positions (TDP) per HDI subject area Workplace Substance Abuse.  Any 

changes to these positions require coordination through the Testing-Designated Position (TDP) 

Administrator.  

Note:    Doctors and/or nurses are available for emergency assistance during normal business hours at 

CSC Hanford Occupational Health Services (CSC HOHS)  Also, CSC HOHS staff are trained to 

assist personnel potentially exposed or contaminated from hazardous and/or radioactive materials.  

They can be contacted through the PNNL SPC at 375-2400 or through the POC at 373-3800. 
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3.2 Building Emergency Response Organization (BERO) 

The RPL BERO is an emergency response organization with clearly defined 

responsibilities.  The BERO consists of pre-designated and trained individuals who have 

been assigned emergency response activities associated with the RPL.  In addition, other 

positions in the RPL have responsibilities associated with emergency responses and 

preparedness. 

 

BERO 

Position 

Primary Responder 1st Alternate 2nd Alternate 

 

*ICP 

Communicator 

Christopher Dryer 

Work375-5468 

Cell: 420-0533 

Home:  628-9995 

Teresa Campbell 

Work: 375-5119  

Cell: 947-0332     

Home: 943-6122 

 

Assisting 

Communicator 

Scott Colby 

Work: 375-5350 

Cell: 554-1780 

Kathy Rightmire 

Work: 375-5346 

Cell: 528-5954 

 

 

Chemical 

Assessor 

Mike Zabel 

Work: 375-5013 

Cell: N/A 

Home:  378-4278 

Doug Falk 

Work: 371-7097 

Cell: 308-9101 

Home: 967-5063 

 

 

ICP Hazards 

Communicator 

Lorna Brown 

Work:  375-5006 

Cell:  948-2577 

Home:  N/A 

Terry Milham 

Work:  375-5007 

Cell:  539-3910 

Home:  627-0200 

Forrest Bronson 

Work:  371-7825 

Cell:  371-7825 

Home:  N/A 

 

ICP Hazards 

Assessor 

(Radiological) 

Jack Horne 

Work:  375-5355 

Cell:  308-2819 

Home:  545-8990 

Bob Free 

Work:  375-5597 

Cell:  521-5916 

Home:  627-0200 

Holly Black-Kania 

Work:  371-7793 

Cell:  430-0877 

Home: NA 

 

ICP Recorder 

Terri Mars 

Work: 375-5661 

Cell:  539-0722 

Kathy Rightmire 

Work: 375-5346 

Cell: 528-5954 

 

*Facility 

Operations 

Specialist 

Ed Arel 

Work: 375-5398 

Cell:    521-6072 

Home: 734-1574 

John Logan  

Work:  375-5168  

Cell:    438-2079 

 

Rory Stewart 

Work:  375-5178 

Cell: N/A 

Home:  375-3162 

Staging Area 

Supervisor 

Deborah Coffey 

Work: 375-5011 

Cell:   360-809-3091 

Home: 543-7244 

Karl Pool 

Work: 375-5246 

Cell: 947-4777 

Home: NA 

Teresa Schlotman 
Work: 375-5323 

Cell: NA 

Home: NA 

* These are Testing Designated Positions (TDP) per HDI subject area Workplace Substance Abuse.  Any changes 

to these positions require coordination through the Testing-Designated Position (TDP) Administrator. 
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3.3  BERO – EOC Interface 
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RL-EOC                       UDAC 

 

PNNL 

CONT. 

REP. 

ICP 

REC 

 

 

 
           INCIDENT COMMAND POST 

 

EOC 

PNNL 

TECH.  

REP. 

EVENT 

SCENE 

LIAISON 

 

IH 

MSG 

STAGING  

AREA  

SUP. 

ZONE 

WARDENS 

MSG 

REC. 

AST 

COM 

STAFF 

HAZARDS 

ASSESSMENT

T 

 

RC 

Legend 

 
AST Assisting IH  Industrial Hygienist 

BED Building Emergency Director MSG Management Support Group  

COM Communicator RC Radiation Control 

CONT Contractor REC  Recorder 

EOC Emergency Operations Center REP Representative  

FOS Facility Operations Specialist  SUP  Supervisor 

HC Hazards Communicator UDAC Unified Dose Assessment Center 

IC Incident Commander  

ICP Incident Command Post  

 

BED/IC 

ICP 

COM 

MSG 

LEAD 

Facility Operations 

Specialist (FOS) 

 

HC 
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3.4 Building Emergency Directors and Alternates 

The BED has the responsibility for the welfare and safety of the building personnel and 

for directing efforts to control, evaluate, and terminate the event if the building is the site 

of an event.  The BED performs duties of the Emergency Coordinator as prescribed under 

the WAC [WAC 173-303-360] until relieved by the Incident Commander, and has the 

authority to commit the resources needed to carry out the BEP.   

Note:  The BED/BED Alternates function is a Testing-Designated Position (TDP) in 

accordance with HDI Subject Area, Workplace Substance Abuse.   

The BED manages facility operations and personnel during an emergency and is 

responsible for implementation of appropriate emergency procedures and their follow-up 

24 hours a day.  The BED has the authority to commit the resources necessary to carry 

out emergency plan activities.  Activities include: 

 Directing configuration control over facility systems and components at the event 

scene. 

 Activating the BERO. 

 Assessing the event scene. 

 Allocating personnel to conduct facility-specific emergency response actions within 

the affected facility boundary (including acting as or delegating duty as the Facility 

Operations Specialist (FOS) and taking appropriate protective actions in response to 

events occurring in other onsite geographic areas or adjacent facilities). 

 Categorizing the incident and notifying the PNNL Environmental Support Contact 

and/or the Occurrence Notification Center (ONC). 

 Communicating with the Environmental Management Services Department. 

 Initiating establishment of a Management Support Group (MSG). 

 Reviewing the Emergency Action Levels (EAL) criteria (PNNL-EAL-RPL) and 

providing an initial EAL classification to the ONC. 

 Directing implementation of initial preplanned area/site protective actions. 

 Identifying an alternate staging area in the event of an extended building evacuation 

during inclement weather. 

 Determining personnel accountability status within 30 minutes (not to exceed 45 

minutes) of emergency determination. 

 Performing the necessary steps in the BED Hazardous Material Facilities (RPL) 

Checklist. 

 Verifying other BERO positions use checklists as appropriate. 

 Verifying that preservation of evidence at the event scene is taken into consideration 

during the event. 

 Developing and transmitting event reports to maintain accurate and complete records 

of events, decisions, and actions during an event. 

https://facilities.pnl.gov/weblinks/forms/EP_BED_RPL.pdf
https://facilities.pnl.gov/weblinks/forms/EP_BED_RPL.pdf
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 Verifying the appropriate alarms are sounded when necessary. 

 Acting as the IC and a member of the Incident Command Post (ICP) and providing 

information and assistance to the responding agencies as requested to mitigate the 

event, including: 

o Identifying the character, exact source, amount, and extent of any released 

materials. 

o Taking reasonable measures (e.g., stopping processes/operations, 

collecting/containing released waste, removing/isolating containers) necessary 

to make sure that fires, explosions, and releases do not occur, recur, or spread 

to other dangerous waste. 

o Monitoring for leaks, pressure buildup, gas generation, or ruptures in valves, 

pipes, or other equipment as appropriate. 

 Approving reentry and/or rescue operations. 

 Arranging care for any injured persons and contacting their line management. 

 Notifying the HWTU permit personnel of any planned changes to the BEP. 

 Verifying hazardous spill/release events are logged in the HWTU operating records. 

 Taking appropriate actions during adverse chemical conditions see HDI Subject Area, 

Responding to Spills, Exposure Incidents, or Material Loss 

 Providing a thorough turnover to the Hanford Site emergency responder (e.g., 

Hanford Fire Department, Hanford Patrol, etc.). 

 Maintaining emergency equipment. 

 Verifying that the environmental support contact will provide any necessary 

notifications to regulatory agencies such as the Washington State Department of 

Ecology and verifying that required written reports to regulatory agencies are 

completed within 15 days of event termination.  

 Performing an annual review and update of the BEP. 

 Planning, conducting, and documenting results of building emergency drills. 

 Informing the Emergency Response Organization of any changes in RPL BERO staff. 

 Being thoroughly familiar with the following: 

o The RPL BEP 

o All operations and activities 

o Locations and characteristics of waste handling 

o Locations of all records 

o Physical layout of the building and area of responsibility. 

3.5 Incident Command Post (ICP) Communicator 

The individual responsible for conveying the event emergency classification to the ONC, 

phoning the POC at (9)911373-0911 (cell) to initiate a conference telephone bridge 



Rev. No.: 2011b F&O Building Emergency Procedure BEP-325 

Rev. Date:  6/17/2011 Building Emergency Procedure for the RPL  Page 18  

 

 

between the POC, ONC, and ICP Communicator.  Initiates and maintains a 

communication line between the Event Scene Liaison at the DOE-EOC and the ICP.  As 

a precautionary measure, the BED makes sure that this position is staffed for all events.  

The ICP Communicator is responsible for completing Incident Command Post 

Communicator Checklist.     

Note:  The ICP Communicator and alternates is a TDP in accordance with HDI Subject 

Area, Workplace Substance Abuse. 

3.6 Assisting Communicator 

Provides assistance to the ICP Communicator as directed by: 

 Keeping the IC and BED aware of all transmitted and received information. 

 Maintaining a log of communications sent and received. 

 Establishing and maintaining a communication line with the Technical Support 

Representative (376-7148) in the DOE-EOC and the ICP throughout the incident. 

3.7 Incident Command Post (ICP) Recorder 

Records in a time-line format, event-related notifications and activities associated with 

the direction administered and information received by the ICP.  

3.8 Management Support Group (MSG) Lead 

The Facilities Operations & Engineering Division (FO&ED) Manager or delegate will 

respond as the Management Support Group (MSG) leader when requested by the BED.   

Note:  The MSG lead function and alternates is a TDP in accordance with HDI Subject 

Area, Workplace Substance Abuse.   

The MSG lead is responsible for the following: 

 Performing the necessary steps listed in ADM-EPIP-7.2, Management Support 

Group.   

 Having applicable notifications made to PNNL and DOE management. 

 Having the event classified per established PNNL procedures. 

 Providing senior management assistance to the BED as necessary. 

 Assisting in handling communications and notifications. 

 Obtaining personnel, supplies, and equipment as necessary. 

3.9 Management Support Group Liaison 

Reports to the ICP to facilitate communications between the BED/IC and the MSG.  The 

MSG liaison is responsible for the following: 

 Establish phone communications with the MSG as needed to communicate with the 

MSG. 

 Convey BED/IC requests for MSG support to the MSG. 

https://facilities.pnl.gov/weblinks/forms/EP_ICPC.pdf
https://facilities.pnl.gov/weblinks/forms/EP_ICPC.pdf
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 Communicate information from the MSG to the BED, IC, or other appropriate BERO 

members. 

 Assist the MSG in completing the MSG Checklist while minimizing interference with 

activities at the ICP by observing activities and communications at the ICP. 

3.10 Management Support Group Recorder 

Records in a time-line format, event-related notifications and activities associated with 

the direction administered and information received by the MSG. 

3.11 Staging Area Supervisor  

The Staging Area Supervisor (SAS) will direct all activities at the building staging area 

and is responsible for: 

 Assisting in personnel accountability by receiving the status of building occupancy 

from the zone wardens and then informing the BED of facility status with regard to 

personnel, or if help is needed to locate or account for missing personnel. 

 Assisting in area evacuation. 

 Assisting with communications. 

 Supporting the BED as requested. 

 Maintaining a log of their activities or assigning a log-keeper to do so. 

 Completing the RPL Staging Area Supervisor Checklist.   

3.12 Zone Wardens 

Zone wardens and/or alternates provide the results of their accountability sweeps 

information to the BED via the SAS and assists in additional duties as determined by the 

BED.  To accomplish this function, the zone wardens: 

 Determine if all personnel have left their assigned area by performing a thorough 

room-by-room search, if safe to do so (see Note below), including unoccupied spaces 

such as stairwells, corridors, elevators, closets, and other common areas. 

 Determine if aid and/or rescue are required and without endangering their own safety, 

aid those who may need help in evacuating the building. 

 Report the occupancy status of the assigned zone(s) to the SAS noting areas that 

could not be checked. 

https://facilities.pnl.gov/weblinks/forms/EP_SAS-RPL.pdf
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Note:  The function of the zone warden is to verify (when possible) that assigned zones 

have been evacuated as a means of assisting other emergency responders and to 

verify the locations of building personnel.  The function of zone wardens does not 

include search and rescue; they should not enter any area they feel presents a 

hazard to them.  Once the evacuation alarm is sounded, zone wardens should not 

enter any location in the facility where there are indications that a hazard may 

exist.  The indications include such things as visible smoke, fire, unusual odors, 

local alarms, criticality alarms, spilled chemicals, indications on the fire alarm 

supervisory panel, incapacitated personnel, etc.  If a zone warden is not in the 

facility when the evacuation or take cover alarm is initiated, is a significant 

distance from their assigned zones, or has been isolated from their zone, they 

should report to the SAS at the staging area or ICP for instructions.   

3.13 Facility Operations Specialist (FOS) 

Note:  The FOS function is a TDP Position in accordance with HDI Subject Area, 

Workplace Substance Abuse.   

This individual, either the BED or designee, is responsible for the immediate mitigative 

actions at the event scene that cannot be delayed without threatening human health and/or 

the environment.  The FOS is responsible for meeting emergency responders at the event 

scene and providing information on event status and initial actions that are underway.  

This position will serve under the direction of the Hanford Fire Department or Hanford 

Patrol Operations Section Chiefs, upon their arrival, and will provide facility expertise to 

support operations section activities.  The FOS is responsible for implementing the 

Facility Operations Specialist Checklist and maintains a log of activities, conversations, 

and directives given and received.   

3.14 Hazard Communicator 

The Hazard Communicator is a facility or process knowledgeable individual responsible 

for communicating data to the Uniform Dose Assessment Center (UDAC) for further 

consequence assessment during DOE-declared emergencies.  This position is staffed only 

during DOE-declared emergencies at the request of the BED/IC.  The Hazard 

Communicator: 

 Establishes and maintains an emergency response organization (ERO) 

communication line with the UDAC Hazards Communicator to provide incident 

scene radiological or chemical data as reported by the Hazard Assessors. 

 Keeps the IC and BED aware of all transmitted and received information. 

 Maintains a log, or assigns a log-keeper to record all activities, including the date and 

time information was received or the time when action was taken. 

 Responds to requests for information from the UDAC and assures that requests for 

information are relayed to the Hazards Assessor(s) for response. 

 Implements the Hazards Communicator Checklist.  

3.15 Hazards Assessors 

There are two different Hazards Assessors for the RPL facility.  One assessor deals with 

radiological hazards and the other deals with chemical hazards. 

https://facilities.pnl.gov/weblinks/forms/EP_HazCom.pdf
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3.15.1 Radiological Hazard Assessors  

The radiological hazards assessors are responsible for coordinating and ensuring 

accomplishment of radiological control functions throughout the scene.  This 

position reports to the operations section chief at any location.  The affected 

facility‟s radiological control manager or equivalent will fill this position.  The 

Radiological Hazards Assessor is responsible for: 

 Implementing the Radiological Hazard Assessors Checklist.  

 Maintaining a log of activities, conversations, and directives given and 

received. 

 Supervises maintenance of a log of radiological protection technologist (RPT) 

activities. 

3.15.2 Chemical Hazard Assessors  

The chemical hazards assessors position is filled by an Industrial Hygienist 

assigned to the Hanford Fire Department (HFD) (the HFD may use facility IH 

personnel if available until HFD IH personnel arrive), in support of HFD HazMat 

Team HFD-Medical Staff, and HFD-Safety Officer who will provide technical 

expertise in chemical and toxicological hazard identification, evaluation, 

reactivity, and dispersion modeling at the incident scene.  The IH may also serve 

as a chemical/decontamination safety officer, if designated by the IC.  Activities 

will be conducted in accordance with this procedure and other internal HFD 

procedures as applicable.  This position may be staffed for non-declared, RCRA 

and DOE-declared emergencies as necessary.  The Chemical Hazards Assessor is 

responsible for: 

 Implementing the Chemical Hazard Assessors Checklist 

 Maintaining a log of activities, conversations, and directives both given and 

received.   

3.16 Individual Staff Member Responsibilities 

 Announce and activate the fire alarm when appropriate.   

 Read and understand the Emergency Information Posting (EIP) and BEP. 

 Become familiar with the location of the BEP on the RPL webpage and the HDI 

Subject Area, Emergency Preparedness.   

 Avoid exposure to harmful and life-threatening conditions. 

 During emergencies, if it can be done safely, secure classified documents and 

electronic storage media (ESM) before leaving limited areas.  If this cannot be done 

without endangering yourself:  1) take the classified documents and ESM with you, if 

time permits; 2) report to the staging area and; 3) inform the BED and then call 375-

2400 to report an incident of security concern. 

 Provide the BED with any information to assist in evaluating the emergency 

condition. 

https://facilities.pnl.gov/weblinks/forms/EP_Rad_Hazard.pdf
https://facilities.pnl.gov/weblinks/forms/EP_Chem_Haz.pdf
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 If evacuating due to a fire alarm and you are wearing special PPE or anti-

contamination clothing, segregate yourself from others at the staging area until 

surveyed by a RPT. 

 Remain at the staging area and follow the instructions of the BED and SAS. 

 Wear your Emergency Preparedness information card. 

 When evacuating the RPL due to a fire or a criticality alarm, personnel are authorized 

to exit the radiological control area(s) without performing radiological exit surveys 

within the RPL.  If a radiological exit survey is not performed, personnel should 

segregate themselves from others at the staging area until surveyed by RPT‟s.     

3.17 Facility Visitor Responsibilities 

The safety of building visitors is the responsibility of the facility host who shall assure 

that visitors are provided a safe and orderly evacuation.  The facility host will report the 

visitor status to the SAS as soon as is practical after an evacuation. 

3.18 Supervisors/Manager Responsibilities 

Account for all staff members.  Report missing or injured members to the SAS and if 

requested, assist the SAS. 

3.19 Unique Program Laboratory Expertise 

The technical knowledge of specific programs/laboratory activities are usually known by 

the laboratory occupant or program manager.  When applicable, cognizant space 

managers (CSMs), alternate CSMs, and team leads may be contacted in regards to 

emergencies or off-normal events in assigned laboratories.  Hazard Awareness 

Summaries containing this information are posted throughout the facility.  

Rooms 201, 202 and 529 are less than 90-day Radioactive Hazardous Waste 

Accumulation Areas.   

The Treatment, Storage, and Disposal (TSD) areas consist of the following rooms:  32, 

200, 201, 202, 203, 520, 524, and 528.   

These rooms may contain significant quantities of hazardous waste for short periods of 

time.  This waste can be radioactive, toxic, corrosive, ignitable, reactive, carcinogenic, or 

environmentally persistent according to the WAC [WAC 173-303].   

No one will enter these rooms without permission from one of the individuals 

whose names are posted on the door. 

Wastes stored in these rooms could have significant environmental or health hazards.  

Incidents involving any of these locations will require hazardous materials expertise by 

the responders.   

3.20 Environment, Safety, and Health Advisor Responsibilities 

Provides guidance for establishing safety requirements for mitigation and recovery 

actions, which include coordinating any support needed from other disciplines of the 

PNNL Environment, Health, Safety, and Security (EHS&S) Directorate (i.e., 

Environmental Compliance Representatives (ECR), Radiological Control, Hygiene, and 

Field Services Representatives [FSR]).   
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The Environmental Compliance and FSRs conduct activities within specific hazardous 

waste management activity areas and provide support to the BED in case of an emergency.  

The environmental support contact (375-2966) will provide any necessary notifications to 

regulatory agencies such as the Washington State Department of Ecology and transmit 

required written reports to regulatory agencies within 15 days of event termination.   

3.21 Line Management 

The responsibilities of line management include the following activities: 

 Keeping the BED informed of changes in programmatic activities that could affect an 

emergency event. 

 Providing or verifying that your staff are trained as specified in PNNL-MA-110, 

Emergency Management Plan. 

 Keeping the BED and zone wardens informed of any resident staff member in the 

RPL who has a physical disability. 

 Be familiar with the HDI Subject Area, Injury or Illness.   

 Providing staff who are residents in the RPL, or are qualified Fissionable Material 

Handlers with a Personal Nuclear Accident Dosimeter (PNAD). 

Line management has the responsibility to assure that each PNNL staff member 

performing work in or having unescorted access approval into the RPL reviews this BEP 

annually and documents the review with their training coordinator. 

3.22 New Staff Assigned to RPL 

All new assignees to the RPL facility shall complete initial training within 10 working 

days of assignment.  All temporary personnel with unescorted access are required to 

receive this training before beginning work in the RPL facility.   
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4.0 Implementation of the BEP 

The decision to implement the BEP should be made whenever unusual or emergency conditions 

exist that require the response of facility and/or emergency personnel and the establishment of an 

ICP.   

For RCRA events, the BEP must be implemented and the Washington State Department of 

Ecology notified if all the following criteria are met: 

1. The event involves an unplanned spill, release, fire, or explosion; 

AND 

2a.  The unplanned spill or release involves a dangerous waste, or the material involved becomes 

dangerous waste as a result of the event (e.g., product that is not recoverable), 

OR; 

2b.  The unplanned fire or explosion occurred at a facility or transportation activity subject to 

RCRA contingency planning requirements; 

AND 

3. Time-urgent response from an emergency services organization is required to mitigate the 

event or a threat to human health or the environment exists. 

 Based on evaluation of the event, the BED or alternate BED will implement the BEP to 

the extent necessary to protect human health and/or the environment.  The BED has the 

authority to commit the resources necessary to carry out the actions required by the BEP. 

 The BED will direct that additional checklists that are identified in the BEP be initiated 

and completed.  When the materials and quantities involved in the incident have been 

identified, it should be possible to evaluate the magnitude of the hazard. 

During an emergency event, the BED will take all reasonable measures to assure that fires, 

explosions, and releases do not occur, recur, or spread to other dangerous waste in the facility.  

Measures include stopping processes and operations, collecting and containing released waste, 

and removing or isolating containers as appropriate. 

In any emergency, priority is given to protection of the health and safety of persons in the 

immediate area.  Containment and cleanup are secondary choices.  When responding to minor 

spill events, onsite personnel will generally perform immediate cleanup of minor spill or releases 

using facility equipment.  Remediation of such spills and releases would not normally constitute 

activation of the BEP.  A spill or release of dangerous waste is considered „minor‟ if ALL of the 

following are true: 

 The spill is either contained, or if outside a secondary containment, is minor in quantity 

(generally less than 10 gallons of liquid or 100 pounds of solids); 

 The composition of the material or waste is known and can be immediately determined from 

the label, manifest, MSDS, or other records; 

 The spill does not threaten the health and safety of building occupants such that an area 

evacuation is necessary; 

 Response personnel have appropriate training and equipment to expeditiously remediate the 

spill or release.   
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5.0 Facility Hazards 

The RPL contains both radioactive and hazardous chemicals that pose a potential hazard to the 

public, adjacent facilities, personnel, programs, and the environment during an emergency.  

Because the location of hazardous materials and equipment within the facility can change on a 

frequent basis due to specific research needs, a variety of informational tools have been created 

and integrated into daily operations.  Some of the tools available within the facility are the Map 

Information Tool (MIT), Chemical Management System (CMS), the RPL Operating Envelope 

webpage, and the Integrated Operations System (IOPS) which includes the Hazard Awareness 

Summaries for each hazardous space in RPL.   

5.1 Hazardous Materials 

The RPL building contains hazardous materials including: 

 Chemicals exhibiting one or more hazards such as corrosives, oxidizers, flammable 

solids and liquids, poisons, etc. 

 Radioactive materials. 

 Hazardous wastes, including listed wastes and waste exhibiting one or more 

characteristics such as corrosivity, reactivity, ignitability, toxicity, and/or 

environmental persistence. 

 Mixed wastes (wastes containing both radioactive and hazardous components). 

Hazards associated with these materials vary depending on type, quantity, and 

concentration of the material(s) involved in the incident as well as the type of incident. 

During an emergency, the PNNL CMS may be consulted to determine the identity and 

quantity of hazardous chemicals located in affected areas of the facility.  The listing of 

satellite and 90-day accumulation areas (available on the Environmental Management 

Services Department (EMSD) webpage) may be consulted to identify the location and 

type of wastes (hazardous and mixed) in the facility.  The inventory of waste stored in the 

RPL RCRA permitted unit may be determined by consulting with EMSD personnel. 

Arrangements for local response agencies (fire, police, and medical and emergency 

response teams) are required to assist in pre-emergency planning.  These arrangements 

include familiarization with the properties of dangerous waste handled at the facility and 

associated hazards.  The Emergency Preparedness Office provides these coordination 

efforts with input from individual BEDs and others as appropriate. 

5.2 Physical (Industrial) Hazards 

The RPL building contains industrial hazards such as high-voltage equipment, high-

temperature equipment, elevated work areas, and overhead hazards.  Refer to the IOPS 

Hazard Awareness Summaries that are posted at the entrance to each space for specific 

details.   

5.3 Dangerous Mixed Waste 

See Section 5.1.  Refer to the MIT to identify the location of any dangerous mixed waste 

location in a specific room. 
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5.4 Radioactive Materials 

See Section 5.1.  Refer to the MIT to identify the location of any dangerous mixed waste 

location in a specific room. 

5.5 Criticality 

The RPL building is a Hazard Category 2 non-reactor nuclear facility designed as a 

multi-purpose research facility.  Fissionable materials are stored in various locations 

throughout the building, including the first floor storage room (room 530), laboratories, 

and the east storage yard.   

Storage of fissionable material uses a combination of mass, spacing, geometry, and 

moderation limits to provide criticality safety.  An important criticality control element is 

through limiting the mass of fissionable material within boundaries of criticality safety 

controlled areas so that even if two batches were inadvertently stored together, criticality 

would not occur.  

The RPL Documented Safety Analysis (DSA) analyzed various scenarios regarding 

potential criticality incidents.  The Nuclear Criticality Safety Program administered 

within the RPL provides the administrative and physical controls necessary to assure the 

possibility of a criticality event remains extremely unlikely.  The RPL criticality alarm 

system is tested on a semiannual basis.   
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6.0 Potential Emergency Conditions and Appropriate Response  

6.1 Explosion/Fire/Fire Alarm 

Note:   During these events, it is likely that facility integrity may be compromised and 

that the facility will also experience a concurrent loss of electrical power and/or 

control of the building ventilation systems.  If this is the case, refer to Sections 

6.2, Hazardous Material/Dangerous or Mixed Waste Spill and 6.6 Loss of 

Electrical Power/Reduced Ventilation for concurrent actions as appropriate. 

If you are involved with, or are in close proximity to an explosion, a fire, or discovery of 

a fire, or have indication that the fire alarm is sounding, perform the following: 

 

6.1.1 Fire/Explosion 

Note:  If appropriate, classify the event using the RPL EALs.   

6.1.1.1 Sound the alarm by pulling the fire alarm pull box.  See the guidance for the 

exception to this step below.   

Exception to pulling the fire alarm:  If a simple and safe action can be taken 

that will immediately and positively extinguish a small fire (e.g., pulling the plug 

on a malfunctioning lab instrument, isolating a fuel source such as quickly closing 

a valve that is immediately at hand, smothering the flame), then pulling the fire 

alarm pull box is not necessary, and the fire may be extinguished prior to calling 

the PNNL Operations Center at 375-2400. 

6.1.1.2 Evacuate the building through the nearest exit that can be safely used. 

6.1.1.3 Once in a safe location, notify the PNNL Operations Center at 375-2400 and 

provide the following information (if known): 

 Nature and location of the event. 

 If the conditions of the event appear to be degrading, (i.e., the fire appears to 

be escalating or building structures are being compromised). 

 Your name and callback telephone number. 

 Time event began or was discovered. 

 Report the number of any injured personnel. 

 If known, include the following:  name(s) and amount(s) of any chemical(s) 

that are involved or may be burning as a result of the fire. 

 

Note:  The fire department can be notified directly by calling (9)911373-

0911(cell).  If the fire department was contacted using this option, also call 

the PNNL Operations Center at 375-2400 as soon as possible to initiate 

PNNL management notification and emergency response. 

6.1.1.4 If time permits, and without putting yourself in jeopardy, you may fight the fire 

under the following conditions: 
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 You have verified that someone has called the PNNL Operations Center at 

375-2400 or (9)911  373-0911(cell). 

 You have directed someone to pull the fire alarm pull box. 

 If you are willing, able, and knowledgeable about the selection of fire 

extinguisher and its use.   

Note:  Fire extinguishers equipped with the glove piercing tips are for HFD use 

only.   

 If the fire is in a hot cell attempt to smother the fire or for a large fire, put the 

fire out using the fire extinguishing system if you are trained to do so. 

 If the fire is in a glove box do not attempt to fight the fire using the gloves.  

Isolate supply air to the glove box if safe to do so.  

 If the fire is small and you know what material is burning, the fire does not 

involve significant quantities of hazardous materials and does not present a 

personnel exposure hazard to smoke or significant heat.   

6.1.1.5 If you have chosen to fight the fire, and after the fire is believed to be out, call the 

PNNL Operations Center at 375-2400 and inform them of your actions. 

 Unless there are significant amounts of smoke or fumes, remain in the 

proximity of the fire to verify that the fire does not re-flash. 

 In the event the fire re-flashes, perform these actions starting with Step 6.1.1, 

and do not attempt to fight the fire on your own.  

6.1.2 Fire Alarm 

Note:  If appropriate, classify the event using the RPL EALs. 

6.1.2.1 If time permits, and without placing yourself in jeopardy, perform the following: 

 Verify equipment is shutdown or is in a safe configuration. 

 Verify nuclear materials are secured. 

6.1.2.2 Zone wardens perform an accountability sweep of their assigned areas.  

6.1.2.3 Evacuate the building through the nearest exit that can safely be used. 

6.1.2.4 Assemble at the staging area located at the lower south parking lot, north end of 

lane #9. 

a. Zone wardens report the status of their accountability sweep to the 

SAS. 

b. If classified materials (documents, electronic storage media, test 

materials, etc.) are removed from the Limited Area (LA) or left 

unsecured within the LA:  

 Inform the SAS that classified material has been left in an 

unsecured condition or has been removed from the LA. 
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 Call the PNNL Operations Center at 375-2400 and report the 

details surrounding the classified materials security event. 

 The SAS shall provide information to the BED concerning the 

classified material.  

c. Personnel who are wearing PPE clothing or are suspected of being 

contaminated shall be segregated from other building occupants and 

shall be surveyed by radiological control personnel.  PPE will be 

discarded as directed by the RPT. 

d. Zone wardens and all staff are to remain at the staging area and follow 

the instructions of the BED. 

6.2 Hazardous Material/Dangerous or Mixed Waste Spill 

Note:  If appropriate, classify the event using the RPL EALs.  

6.2.1 For minor spills/releases that are relatively small in size, perform the following: 

Note:   A spill or release of dangerous waste is considered “minor” if ALL of the 

following are true.  If not refer to section 6.2.2. 

 The spill/release is either contained or, if outside of a secondary containment, 

is minor in quantity (generally less than 10 gallons of liquid or 100 pounds of 

solids). 

 The composition of the material or waste is known and can be immediately 

determined from the label, manifest, MSDS, or other records. 

 The spill/release does not threaten the health and safety of building occupants 

such that a building evacuation is necessary. 

 Response personnel have appropriate training and equipment to expeditiously 

remediate the spill or release. 

6.2.1.1 Move personnel away from the substance. 

6.2.1.2 Notify nearby personnel of the emergency. 

6.2.1.3 Prevent personnel exposure by restricting access to the spill area by setting up 

barricades, closing doors, etc. 

6.2.1.4 Notify the PNNL Operations Center at 375-2400 and provide the following: 

 Nature and location of the event. 

 Name(s) of chemicals involved, amounts, sources, and known hazards about 

the chemicals. 

 If the spill has been contained. 

 If any material has been released to the environment. 

 Any corrective actions in progress. 

 Name(s) of anyone contaminated or injured in connection with the incident. 

 Other hazards that may or may not be related to the spill. 
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 Time incident began or was discovered. 

 The current status of the event, i.e., spill contained or not contained, etc. 

 Name, location, and callback telephone number of person reporting the 

incident. 

6.2.1.5 Notify the BED, CSM, and the safety and health representative. 

6.2.1.6 Take steps to contain the spill/release IF and only IF: 

a. The identity of the substance is known. 

b. The hazards of the substance are known (flammable, toxic, 

radioactive, corrosive material) and can either be controlled or they do 

not present an immediate threat. 

c. Appropriate PPE and control/cleanup supplies are readily available. 

d. The individual(s) performing the task have had training related to 

spill/leak control and can safely perform the action(s) without 

assistance, or assistance is readily available from other trained 

personnel. 

6.2.1.7 Steps to contain the spill/release may include, as appropriate: 

a. Build a containment of absorbent materials and restrict access to the 

affected area.   

b. Tighten closures; tip the container to stop the leak, use plugging, or 

patching materials or over packing. 

c. Perform initial cleanup of the spill area by transferring contents to 

appropriate non-leaking containers using the appropriate procedures 

and tools. 

6.2.2 For a major spill/release, or tank spills, perform the following actions. 

Note:  If appropriate, classify the event using the RPL EALs. 

6.2.2.1 If the spill/release threatens the health and safety of building occupants such that a 

building evacuation is necessary, initiate a building evacuation by pulling the fire 

alarm.  If a building evacuation is not necessary, continue at section 6.2.2.2. 

a. Assemble at the staging area located at the lower south parking lot, 

north end of lane #9. 

1. Zone wardens report to the SAS. 

2. If classified materials (documents, electronic storage media, test 

materials, etc.) are removed from the LA or left unsecured within 

the LA:  

 Inform the SAS that classified material has been left in an 

unsecured condition or has been removed from a LA. 
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 Call the PNNL Operations Center at 375-2400 and report 

the details surrounding the classified materials security 

event. 

 The SAS shall provide information to the BED concerning 

the classified material.  

3. Personnel who are wearing PPE clothing or are suspected of being 

contaminated shall be segregated from other building occupants 

and shall be surveyed by radiological control personnel.  PPE will 

be discarded as directed by the RPT. 

4. Zone wardens and all staff are to remain at the staging area and 

follow the instructions of the BED. 

6.2.2.2 Move personnel away from the substance. 

6.2.2.3 Notify nearby personnel of the emergency. 

6.2.2.4 Notify the PNNL Operations Center at 375-2400 and provide the following: 

 name, location, and callback telephone number of person reporting the 

incident. 

 name(s) of chemical(s) involved and amount(s) involved in the incident. 

 location of incident (identify as closely as possible and include 

information about multiple building numbers). 

 time incident began or was discovered. 

 where the materials involved are going or might go, such as into 

secondary containment, under doors, through air ducts, etc. 

 source and cause, if known, 

 name(s) of anyone contaminated or injured in connection with the 

incident. 

 any corrective actions in progress. 

 anyone else who the discoverer has contacted. 

 any known hazards. 

 where and when the chemical condition or spill occurred. 

 if any material was released to the environment (e.g., to a stack or a 

sewer system). 

 the status of the situation. 

6.2.2.5 Prevent personnel exposure (e.g., set up barricades). 

6.2.2.6 Contact the Cognizant Space Manager (CSM). 

6.2.2.7 Notify the safety and health representative. 
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6.2.2.8 Take steps to contain the spill ONLY IF ALL THE FOLLOWING EXIST: 

 The identity of the substance is known. 

 The hazards of the substance are known (flammable, toxic, radioactive, 

corrosive material) and can either be controlled or they do not present an 

immediate threat. 

 Appropriate protective equipment and control/cleanup supplies are 

readily available. 

 The individual(s) performing the task have had training related to 

spill/leak control and can safely perform the action(s) without assistance, 

or assistance is readily available from other trained personnel. 

6.2.2.9 Initiate actions to mitigate a tank spill/leak using trained personnel: 

 Stop the source of the leak if possible (shutting valves, turning off 

pumps, etc.). 

 Prevent further additions of liquid to the tank. 

 Visually inspect the tank system to determine the source of the leak. 

 Within 24 hours, remove as much of the liquid from the tank as is 

practicable to prevent further leakage. 

 Remove any leakage contained in a secondary containment within 24 

hours or as soon as practicable. 

 Prevent any further leakage or migration of the leak to soils or surface 

waters. 

6.2.2.10 Notify the BED, the CSM, and the safety and health representative of any 

pertinent information that you may have. 

 The discoverer of the spill will provide a synopsis of the event and the actions 

taken to the BED, CSM, and the safety and health representative.  

 Upon completion of the event briefing, the BED will direct spill event 

mitigation activities. 

6.2.3 For events that involve transportation and/or damaged packaging of 

hazardous material or dangerous waste that arrives at the RPL: 

Note:  If appropriate, classify the event using the RPL EALs. 

6.2.3.1 DO NOT move the shipment. 

6.2.3.2 Notify the BED, CSM, and the safety and health representative. 

 The receiver of the shipment or discoverer of the damaged package will 

provide a synopsis of the situation and the actions taken if any, to the BED, 

CSM, and the safety and health representative. 



Rev. No.: 2011b F&O Building Emergency Procedure BEP-325 

Rev. Date:  6/17/2011 Building Emergency Procedure for the RPL  Page 33  

 

 

6.2.3.3 The BED will evaluate the event and initiate appropriate actions for minor 

events/spills per Section 6.2.1 or 6.2.2 as appropriate.  

 Treat any release from the package as a hazardous material spill and perform 

response actions as appropriate. 

6.3 Unusual, Irritating or Strong Odors 

6.3.1 If an unusual odor is detected and the source is unknown, the type and 

location of the odor should be reported to the BED; the BED will determine 

the appropriate actions. 

6.3.1.1  If the odor is determined to be potentially dangerous, then, 

a. Initiate a building evacuation by pulling the fire alarm. 

b. Assemble at the staging area located at the lower south parking lot, north end 

of lane #9. 

c. Zone wardens report to the SAS. 

d. If classified materials (documents, electronic storage media, test materials, 

etc.) are removed from the LA or left unsecured within the LA: 

 Inform the SAS that classified material has been left in an unsecured 

condition or has been removed from the LA. 

 Call the PNNL Operations Center at 375-2400 and report the details 

surrounding the classified materials security event. 

 The SAS shall provide information to the BED concerning the classified 

material.  

e. Personnel who are wearing PPE clothing or are suspected of being 

contaminated shall be segregated from other building occupants and shall be 

surveyed by radiological control personnel.  PPE will be discarded as directed 

by the RPT. 

f. Zone wardens and all staff are to remain at the staging area and follow the 

instructions of the BED. 

6.4 Potential Radiological Material Release  

Note:  If appropriate, classify the event using the RPL EALs. 
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Note:  If readings are provided in Becquerels.  A Becquerel is a SI unit of 

radioactivity equal to one disintegration per second.  Conversion to dpm 

(disintegration per minute):  Multiply total Becquerel‟s by 60. 

6.4.1 Area Radiation Monitor (ARM) 

a. Stop work. 

b. Alert personnel in the area. 

c. Exit the RCA that is being monitored by the ARM. 

d. Notify the RPT and the BED. 

e. Notify the PNNL Operations Center at 375-2400. 

6.4.2 Continuous Air Monitor (CAM) or ALPHA Sentry Cam 

a. Stop work. 

b. Alert personnel in the area. 

c. Exit the area being monitored by the CAM and move into a separate air space. 

d. Notify the RPT and the BED. 

e. Notify the PNNL Operations Center at 375-2400. 

6.4.3 Glove box differential pressure alarm 

a. Stop work. 

b. Alert personnel in the area. 

c. Exit the immediate area. 

d. Notify the RPT and the BED. 

e. Notify the PNNL Operations Center at 375-2400. 

6.4.4 Hot cell differential pressure alarm 

a. Stop work. 

b. Alert personnel in the area. 

c. Exit the immediate area. 

d. Notify the RPT and the BED. 

e. Notify the PNNL Operations Center at 375-2400. 

6.5  Criticality 

6.5.1 In the event of a criticality alarm, perform the following: 

Note:  If appropriate, classify the event using the RPL EALs.   

6.5.1.1 Leave the building immediately through the closest exit. 

6.5.1.2 Zone wardens are also directed to leave the building immediately without 

performing accountability sweeps of their zones. 
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Note:  Obstacles located within 100 feet of the building (fences, walls, trenches, 

etc.) may prevent running directly away from the building for 100 feet.  

Choose a path around these barriers that will maximize your distance from 

the building.  When past the obstacle, continue directly away from the 

building until you are 100 feet from the building.  See Attachments 1-3, 

Emergency Equipment & Evacuation Routes for suggested routes to the 

RPL Staging Area.  

 

6.5.1.3 Run at least 100 feet directly away from the building, then proceed to the staging 

area along a path that does not take you closer to the building. 

6.5.1.4 Assemble at the staging area located at the lower south parking lot, north end of 

lane #9. 

a. Zone wardens report to the SAS. 

b. If classified materials (documents, electronic storage media, test materials, 

etc.) are removed from the LA or left unsecured within the LA: 

 Inform the SAS that classified material has been left in an unsecured 

condition or has been removed from the LA. 

 Call the PNNL Operations Center at 375-2400 and report the details 

surrounding the classified materials security event. 

 The SAS shall provide information to the BED concerning the classified 

material.  

c. Personnel who are wearing PPE clothing or are suspected of being 

contaminated shall be segregated from other building occupants and shall be 

surveyed by radiological control personnel.  PPE will be discarded as directed 

by the RPT. 

d. Per RCP-8.1.02, initiate “Quick-Sort Survey of Personnel.”  

e. Determine the radiation dose levels at the staging area and in the evacuated 

area following a criticality accident. 

f. Dose rates and report findings shall be reported to the BED. 

g. Zone wardens and all staff are to remain at the staging area and follow the 

instructions of the BED. 

6.6 Loss of Electrical Power/Reduced Ventilation 

6.6.1 In the event of a loss of or a significant interruption to building electrical 

power and/or a reduction in ventilation flow, perform the following: 

6.6.1.1 Place laboratory or room in safe condition per the following: 

a. Verify fume hoods and sashes are closed. 

b. Verify equipment is shutdown. 

c. Verify nuclear material(s) are secure. 

d. Verify that classified materials are secure. 
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e. Verify all hazardous materials are secure. 

6.6.1.2 If the building electrical power returns and/or standby power are still available: 

a. Assemble in the lunchroom. 

b. If classified materials (documents, electronic storage media, test materials, 

etc.) are removed from the LA or left unsecured within the LA: 

 Inform the SAS that classified material has been left in an unsecured 

condition or has been removed from the LA. 

 Call the PNNL Operations Center at 375-2400 and report the details 

surrounding the classified materials security event. 

 The SAS shall provide information to the BED concerning the classified 

material.  

c. Personnel exiting the radiological buffer areas (RBA) are expected to do so 

without surveying through the PCMs.   

d. Personnel who are wearing PPE clothing or are suspected of being 

contaminated shall be segregated from other building occupants and shall be 

surveyed by radiological control personnel.  PPE will be discarded as directed 

by the RPT. 

e. Zone wardens for Zones 2 and 8 are requested to activate the flashing red 

warning lights. 

f. Zone wardens and all staff are to remain at the lunchroom and follow the 

instructions of the BED. 

g. Radiological surveys of the facility shall be performed prior to re-entry. 

6.7 Natural Phenomena Events 

Note:  If appropriate, classify the event using the RPL EALs. 

The natural phenomena events that are considered as having a probability of occurring 

and are addressed in this procedure are seismic event/earthquake, volcanic eruption/ash 

fall, high wind/tornado, flood, and range fire.   

 

If these events were to occur, Hanford TNS messages will most likely be sent before, 

during, or immediately following the event.  Regardless of the receipt of a phone 

message, the BED will direct activities within the facility in accordance with this 

procedure and provided by phone messages as appropriate. 

 

Should it become necessary to evacuate the facility, the BED will report the evacuation to 

the PNNL Operations Center at 375-2400, and the Occurrence Notification Center, 

(ONC) at 376-2900. 

  

6.8 Bomb Threats/Suspicious Objects  

Note:  If appropriate, classify the event using the RPL EALs.   
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6.8.1 If a suspicious object is discovered, or the placement of such an object is 

observed, perform the following actions: 

6.8.1.1 Do not move, open, or otherwise disturb any suspicious objects.  

6.8.1.2 Notify the PNNL Operations Center at 375-2400 and the RPL BED using office 

telephones only. 

6.8.1.3 Evacuate the facility.  DO NOT USE THE FIRE ALARM PULL BOX TO 

INITIATE THE EVACUATION. 

a. Warn others in the immediate vicinity. 

b. Leave the building immediately via the closest exit. 

c. Zone wardens are also directed to leave the building immediately without 

performing accountability sweeps of their zones. 

6.8.1.4 Cease all use of cellular phones, radios, or other radio frequency generating 

equipment. 

6.8.1.5 Assemble at the staging area located at the lower south parking lot, north end of 

lane #9 or in an area that is located a minimum of 300 feet from the potential 

hazard, whichever is further. 

a. Zone wardens report to the SAS. 

b. If classified materials (documents, electronic storage media, test materials, 

etc.) are removed from the LA or left unsecured within the LA: 

 Inform the SAS that classified material has been left in an unsecured 

condition or has been removed from a LA. 

 Call the PNNL Operations Center at 375-2400 and report the details 

surrounding the classified materials security event. 

 The SAS shall provide information to the BED concerning the classified 

material.  

c. Personnel who are wearing PPE clothing or are suspected of being 

contaminated shall be segregated from other building occupants and shall be 

surveyed by radiological control personnel.  PPE will be discarded as directed 

by the RPT. 

d. Zone wardens and all staff are to remain at the staging area and follow the 

instructions of the BED. 

6.8.2 If a telephone bomb threat is received: 

6.8.2.1 Record the message exactly as dictated and attempt to obtain the following 

information: 

 When will it go off? 

 Where it is located? 

 What it looks like. 

 What kind it is. 
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 Why it was placed? 

 Who placed it? 

 How you know so much about it? 

 Who placed it? 

 Where are you calling from? 

 What‟s your name and address? 

6.8.2.2 Notify the PNNL Operations Center at 375-2400 and provide the information 

given by the caller.  

6.8.2.3 Upon completion of the notifications to the PNNL Operations Center, also notify 

the BED and provide the information obtained from the caller. 

6.8.3 If a written bomb threat is received, 

6.8.3.1 Notify the PNNL Operations Center at 375-2400. 

6.8.3.2 Provide the written bomb threat to the RPL BED who will forward it to the PNNL 

Subject Matter Expert/Safeguards and Security Management Official. 

6.9 Hostage Situation/Armed Intruder 

6.9.1 When condition is observed,  

6.9.1.1 Notify the PNNL Operations Center at 375-2400 and provide the requested 

information.  

6.9.1.2 Take cover in an office with the door closed if available, otherwise, 

6.9.1.3 Evacuate from the building if located in cubicle or in an office without doors. 

6.9.1.4 If possible, notify the BED and provide as much information as is available. 

6.9.1.5 Assemble at the staging area located at the lower south parking lot, north end of 

lane #9. 

a. Zone wardens report to the SAS. 

b. If classified materials (documents, electronic storage media, test materials, 

etc.) are removed from the LA or left unsecured within the LA: 

 Inform the SAS that classified material has been left in an unsecured 

condition or has been removed from the LA. 

 Call the PNNL Operations Center at 375-2400 and report the details 

surrounding the classified materials security event. 

 The SAS shall provide information to the BED concerning the classified 

material.  

c. Personnel who are wearing PPE clothing or are suspected of being 

contaminated shall be segregated from other building occupants and shall be 

surveyed by radiological control personnel.  PPE will be discarded as directed 

by the RPT. 

6.9.2 Building Emergency Director Response 
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6.9.2.1 Request the safeguards and security representative be notified. 

6.9.2.2 Safely evacuate staff from the building when office spaces are cubicles.  Those 

close to the event scene should take cover in a locked room or in whatever space 

is available. 

6.9.2.3 If possible, clear the area of personnel. 

6.9.2.4 Do not move any suspicious objects. 

6.9.2.5 Post warnings, if applicable. 

6.9.2.6 Provide emergency responders with appropriate information upon arrival. 

6.9.2.7 Keep staff from entering the affected area. 

6.9.2.8 If appropriate, classify the event using the RPL EALs. 

6.9.2.9 Activate the MSG. 

6.9.2.10 Request medical assistance if necessary. 

6.10 Declared Emergency in the 300 Area 

6.10.1 Personnel will evacuate the facility or take cover as directed by the BED. 

6.10.2 If the declared emergency originates in the RPL facility, the BED shall take 

actions that are in accordance with the BEP and inform and direct other 300 Area 

contractors and other facility owners of the emergency declaration in accordance 

with their emergency procedures.  
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7.0 Facility Take Cover  - Shutdown of HVAC 

7.1.1 If outside of the RPL, perform the following: 

7.1.1.1 Take cover inside the nearest building.   

7.1.1.2 If the building you take cover in is not the RPL, attempt to contact your line 

manager or team lead and have them report your whereabouts to the RPL SAS. 

7.1.1.3 If unable to contact your management, report to the building emergency response 

organization for the building where you are located so your personal 

accountability may be made. 

7.1.1.4 Follow directions provided by that building‟s emergency organization or BED. 

7.1.2 If you take cover inside the RPL, remain inside the RPL.  

7.1.2.1 Assemble in the lunchroom. 

7.1.2.2 Staff should refrain from eating and drinking during a take cover event if 

physically able, until an appropriate evaluation of the event can be made.   

7.1.2.3 If classified materials (documents, electronic storage media, test materials, etc.) 

are removed from the LA, or left unsecured within the LA: 

 Inform the SAS that classified material has been left in an unsecured 

condition, has been removed from the LA, and the status/location of the 

classified material. 

 Call the PNNL Operations Center at 375-2400 and report the details 

surrounding the classified materials as a security event, and provide details as 

necessary. 

 The SAS shall provide information to the BED concerning the classified 

material.  

7.1.2.4 Personnel who are wearing PPE clothing or are suspected of being contaminated 

shall be segregated from other building occupants and shall be surveyed by 

radiological control personnel.  PPE will be discarded as directed by the RPT. 

7.1.2.5 Zone wardens for zones two and eight are requested to activate the flashing red 

warning lights. 

7.1.2.6 Zone wardens and all staff are to remain in the lunchroom and follow the 

instructions of the BED. 
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8.0 Utility Disconnects 

Utility disconnects may be necessary under extreme emergency conditions.  The RPL BED will 

determine if utility disconnects need to be disconnected/shut.  Locations of the utility disconnects 

or valves are described as follows: 

8.1 Electrical  

The RPL Building main electrical control center switchgear is located on the second floor 

(northwest corner) in room 904.  Extreme caution shall be used if disconnecting this 

power. 

8.2 Potable/Process Water 

The internal valves are located in the southwest corner of room 22 in the basement.  The 

external post-indicating valve (black standpipe PIV) is located outside at the southwest 

corner of the RPL building. 

8.3 Gas Supplies 

The P-10 gas distribution system is located at the northeast end of the north gas cylinder 

dock.  Turn cylinders off as directed by the RPL BED. 

8.4 Steam 

The high-pressure steam supply valves are located above the power operator‟s 

workstation entry door on the second floor east equipment room.  Steam to the RPL may 

also be isolated using valves inside the Johnson Controls operated 325B boiler house, if 

access to the RPL is not possible.  

8.5 Air 

The external high-pressure compressed air supply isolation valve is located northeast of 

the air receiver tank that is located in the northeast corner of the basement.  Compressed 

air to the RPL may also be isolated using isolation valves at the air compressor located 

outside the RPL at the northeast corner of the RPL if access to the RPL basement is not 

possible.  

To remove all sources (except gas cylinders) of high and low-pressure compressed air in 

the RPL and the RPL Filter Building, compressed air from the emergency compressor 

(CA-97-COMP) located in the northeast corner of the basement must also be isolated or 

the compressor shutdown.  Isolation of compressed air from the compressor is 

accomplished by shutting valve CA-96-VLV, which is located just north of the air 

compressor.  The compressor may be shutdown using its control switch adjacent to the 

compressor or by turning off electrical power to the compressor by opening breaker “2D” 

on motor control center SMCC-B-B2 which is located in the northwest corner of the RPL 

basement.  If the basement is not accessible, electrical power to the compressor must be 

turned off at a breaker upstream of SMCC-B-B2.   

8.6 Ventilation 

Facility exhaust and supply fan controls are located: 

 At the power operator workstation (room 900). 

 In the north part of the basement, west of the elevator. 
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 Additional exhaust fan controls are on the starter enclosure for each exhaust fan 

inside the RPL Filter Building. 

External shutdown of the main exhaust and supply fans may be accomplished under 

extreme circumstances by removing both normal and standby electrical power from the 

building.  A more controlled external shutdown of the main exhaust and supply fans is a 

complicated evolution involving multiple operating locations that must be accomplished 

in a specific sequence under supervision of RPL knowledgeable staff to prevent the risk 

of loss of building containment due to creation of a positive pressure inside the building.  

8.7 Fire Protection Supply Water 

Fire Suppression Supply Water Post Indicator Valves (Red PIVs) for Risers 1 through 5 

are located outside the RPL building in the following locations: 

 Riser #1 PIV is located at the northwest corner of the RPL building by the 328 

building boiler annex. 

 Riser #2 PIV is located at the north area inside the fenced area south of the 328 

building. 

 Riser #3 PIV is located at the southwest corner of the RPL building. 

 Riser #4 PIV is located southeast of the RPL-A annex. 

 Riser #5 PIV is located southeast of the RPL-A annex. 

8.8 Dry Pipe OS&Y (Riser #6) 

The OS&Y valve for the dry pipe fire suppression system on the north gas cylinder dock 

is located on the second floor in the east equipment room at the north wall.  Suppression 

water for this system is supplied from Riser #2 and may be isolated external to the RPL 

by shutting the PIV for Riser #2.  

8.9 RPL Ramp Sump Pump 

Water runoff down the RPL basement truck ramp at the southwest corner of the building 

is collected in a sump at the bottom of the ramp.  The associated sump pump empties the 

sump as needed to prevent it from overflowing into the RPL basement through the roll-up 

door.  The sump pump discharges to the street in front of the RPL. 

Potentially contaminated fire suppression water runoff from inside the RPL basement 

could also enter this sump and be pumped to the street in front of the building resulting in 

an unacceptable spread of contamination. 

The local disconnect for the sump pump is located inside the south roll-up door on the 

east side of the door.   



Rev. No.: 2011b F&O Building Emergency Procedure BEP-325 

Rev. Date:  6/17/2011 Building Emergency Procedure for the RPL  Page 43  

 

 

9.0 Termination, Incident Recovery, and Restart 

9.1 Termination 

The Incident Commander, in consultation with the BED will recommend termination of 

the event when conditions indicate that it is safe to do so.  The Event Closeout Form 

should be completed before any recommendation is made to terminate a declared 

emergency.   

9.2 Recovery 

Depending on the circumstances of the event, a recovery team consisting of the Incident 

Commander, RPL BED, and appropriate SMEs will develop and recommend a recovery 

plan for restoring the facility to operable status.  Emphasis will be placed on the careful 

cleanup of released material and contaminated debris to minimize further risk to 

personnel, the public, or the environment while preserving evidence at the event scene.  

All waste materials generated by the cleanup will be containerized in drums or other 

appropriate containers and stored in an approved storage area pending characterization 

and determination of the final treatment/disposal requirements.  The recovery plan will be 

reviewed and approved and meet the requirements of the PNNL-MA-110, Emergency 

Management Plan, Termination and Recovery.   

The BED is responsible for assuring that emergency equipment is clean and fit for its 

intended use prior to resumption of operations.  Equipment used during an incident will 

be decontaminated (if practicable) or disposed of as spill debris.  Decontaminated 

equipment will be checked for proper operation prior to storage for subsequent use.  

Consumables and disposed materials will be restocked.  Fire extinguishers will be 

recharged or replaced. 

For emergency events involving the TSD or a 90-day accumulation area, the recovery 

plan will include the appropriate notification of the Washington State Department of 

Ecology and appropriate local authorities of recovery actions taken prior to restart.  The 

operator of the TSD will also provide a written report to the Department of Ecology 

within 15 days after the incident or within 30 days after the incident for a release from a 

tank system to the environment that does not result in an activation of the contingency 

plan.  

9.2.1 Emergency Decontamination Facilities 

The RPL facility has only limited decontamination capability.  Radiological 

control personnel are the only staff that may perform personnel decontamination.   

If an evacuation of the RPL facility occurs and re-entry is not possible to 

decontaminate affected personnel, radiological control supervision may use the 

3410 building personnel decontamination facility located in room 1601.  In the 

event that the affected personnel are injured, they should be transported directly to 

Kadlec Medical Center.  If large group decontamination facilities are requested, 

request assistance from the Hanford Fire Department Mobile Decontamination 

Facility.  

9.2.2 Emergency Radiological Exposure Guidelines 

In extremely rare cases, emergency exposure to radiation may be required to 

rescue personnel or protect major property.  Emergency exposure may be 
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authorized in accordance with the provisions contained in 10 CFR 835.  The dose 

limits for personnel performing these operations are listed in Table 9.1. 

Note:   Only RadWorker 2 trained staff are allowed to volunteer for receiving 

emergency radiological exposures.  

The lens of the eye dose limit should be three times the listed values.  The shallow 

dose limit to the skin of the whole body and the extremities is ten times the listed 

values.   

Table 9.1.  Emergency Dose Limits 

Dose Limit 
(Total Effective 

Dose Equivalent) Activity Performed Conditions 

5 rem All N/A 

10 rem Protecting major property 

Only on a voluntary basis 

where lower dose limit not 

practicable 

25 rem 
Lifesaving or protection 

of large populations 

Only on a voluntary basis 

where lower dose limit not 

practicable 

> 25 rem 
Lifesaving or protection 

of large populations 

Only on a voluntary basis to 

personnel fully aware of the 

risk involved 

 

9.3 Restart 

Restart of the facility following emergencies will be conducted in a manner consistent 

with the recovery plan.  Before operations are resumed in the facility, all emergency 

equipment used during the emergency event shall be cleaned and restored to usable, 

operable condition.  If the event involved a container storage area within the HWTU, the 

container storage and containment system should be evaluated before restart.  If the event 

involved a tank system leak, repairs must be certified by an independent, qualified, 

registered professional engineer.   
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10.0 Emergency Equipment  

Support equipment available to assist in responding to an emergency can be found by referring to 

DOE/RL 94-02, Section 11.2 and the Hanford Fire Department emergency equipment listing in 

Appendix C of 94-02. 

10.1 Portable Emergency Equipment 

None 

10.2 Fire Control Equipment 

 Portable Class ABC Fire Extinguishers are located throughout the facility.  Each 

Class ABC extinguisher is capable of suppressing fires involving ordinary 

combustible materials, flammable liquids, oils, paints, flammable gases, and fires 

involving electrical equipment.  Class D extinguishers will be located in areas 

vulnerable to Class D fires if reactive metals are stored there (e.g., dangerous waste 

storage room).  Manual dry chemical fire extinguishers are installed in the SAL hot 

cells and are available outside the HLRF A and B hot cells.  The fire extinguisher 

locations are identified on the floor plans (Attachments 1-3).   

 Portable Class ABC Fire Extinguishers with piercing tips are located in each lab that 

contains a glovebox.  These extinguishers are for the HFD use only.  RPL staff have 

not been trained in their use.  The piercing tipped fire extinguisher locations are 

identified on the floor plans (Attachments 1-3).    

 RPL is equipped with an automatic fire detection, alarm, and suppression system.  

Five wet pipe and one dry pipe sprinkler system provide automatic fire suppression.  

 A Mobile Command Post Vehicle can be obtained from the Hanford Fire Department 

(HFD) at 373-2230.  The HFD Battalion Commander will approve and dispatch the 

vehicle.   

10.3 Communications Equipment/Warning Systems 

 Fire alarm pull boxes are located throughout the facility.  The primary locations are at 

all exits of the facility.  All locations are shown on the floor plans (Attachments 1-3). 

 Hanford Site Telephone Notification System (TNS) is a component of the Hanford 

Emergency Notification System and designed to use the existing telephone system to 

notify individual employees.  When the phone is answered, a recorded message will 

provide event information and inform staff of actions they are expected to take.   

 PNNL Communicator Notification System (CNS) is a system that will allow 

emergency messages to be communicated quickly to all staff via the PNNL phone 

system.  Phones at PNNL in offices, conference rooms, and common areas such as 

lobbies, conference rooms, and lunchrooms are connected to the system.  When the 

phone is answered a recorded message will provide event information and inform 

staff of actions they are expected to take.   

 A criticality alarm system (CAS) is present in the building.  The system is equipped 

with neutron sensitive criticality detectors.  The CAS alarms in locations where the 

expected dose from an accidental criticality may exceed 12-rads in free air.  The 
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system is tested and maintained in accordance with preventive maintenance 

procedures. 

Note:  These systems are not considered emergency equipment and may not be 

available during all types of emergencies.   

 Other non-emergency communications equipment installed in RPL include: 

o Public address system. (#8 on select phones) 

o Public address system in the fire alarm control panel. 

o Commercial telephone system that may also be used to summon assistance 

during an emergency. 

o Hand held radios provided by the BED.   

10.4 Personal Protective Equipment (PPE) 

Safety showers and eyewash units are installed at several locations throughout the facility 

including waste storage areas.  All locations are shown on the floor plans (Attachments 1-

3).   

Personnel protective clothing and respiratory equipment is available in the facility for use 

during both routine and emergency operations.  This equipment includes: 

 Chemically resistant suits, aprons, boots, and gloves. 

 Protective glasses. 

 Chemical goggles. 

 Face shields. 

 Full-face respirators with extra cartridges. 

 Radiological clothing. 

Kits containing a variety of radiation monitoring instruments, forms, and equipment are 

available for use in an emergency.  PNNL maintains these kits, which contain protective 

apparel, instruments, and equipment for personnel decontamination and other immediate 

emergency needs.  These supplies and equipment are only adequate to fulfill immediate 

needs during the initial stages of an emergency.   

10.5 Spill Control and Containment Supplies 

Spill kits are located throughout the facility and are maintained by the CSMs.  Additional 

spill kit materials can be obtained in room 527.  The following emergency equipment is 

maintained in (or adjacent to) each of the 90-day hazardous waste accumulation areas.  

The amount of material maintained varies depending on the amount of waste being 

accumulated at the individual 90-day area.   

 Commercially available granular absorbent (e.g. diatomaceous earth) 

 Absorbent pads 

 Commercially available acid neutralizer
1
 (e.g. granular sodium bicarbonate) 

 Commercially available caustic neutralizer
2
 (e.g. dilute boric acid solution) 

 Personal Protective Equipment 
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o Safety glasses with side shields 

o Lab coat 

o Leather gloves 

o Chemical resistant gloves (e.g. nitrile) 

 
1
 Required in accumulation areas containing liquid acidic wastes. 

2 
Required in accumulation areas containing liquid caustic wastes. 
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11.0 Evacuation of Persons with a Disability, or Visitors 

RPL occupants shall be aware of disabled resident staff that may require evacuation assistance.  

A specific evacuation plan may be required for disabled staff members.  Alternate housing for 

staff that are sensitive to excessive hot or cold conditions (temperately disabled) may be required 

due to emergency response actions. 

Note:   Alternate Staging Area – in the event of an extended building evacuation during 

inclement weather, the 350 building, or other indoor locations deemed safe may be used 

for housing staff at the discretion of the BED. 

Staff members who are planning to bring a disabled visitor to the building shall contact the BED 

to determine if a specific evacuation plan will be required. 

The safety of building visitors is the responsibility of the host, who shall assure that visitors are 

provided a safe and orderly evacuation.  The host shall report the visitor status to the appropriate 

zone warden as soon as is practical, after the evacuation.  
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12.0 Emergency Action Levels 

12.1 300 Area  Protective Actions 

300 Area Onsite Protective Actions 

Classification Action Implemented by 

Alert 
 Evacuate or shelter affected facility personnel.   

Facility 

 Shelter 300 Area and 600 Area.  

 Initially restrict access at: 

- WNP 1 Access Road and Route 4S. 

- George Washington Way Extension (to 300 Area) 

intersection with George Washington Way. 

- George Washington Way intersection with Stevens Drive.  

(Roadblocks can be relocated based upon consequence 

assessment upon approval by the IC/SED.) 

POC 

(Quick Reaction Checklist) 

Site Area/ 

General 

Emergency 

 Evacuate or shelter affected facility personnel. 

 

Facility 

 Shelter 300 Area, HAMMER, Patrol Training Academy, Cold 

Test Facility, and adjacent 600 Areas. 

 Restrict access at: 

- WNP 1 Access Road and Route 4S. 

- Horn Rapids intersection with George Wash. Way. 

- Horn Rapids intersection with Stevens Drive. 

POC 

(Quick Reaction Checklist) 

 Plan for subsequent 300 Area evacuation as required. 
Hanford EOC 

 

300 Area Offsite Protective Actions & Recommendations 

Classification Action Implemented by 

Alert 
 None 

N/A 

Site Area 

Emergency 
 Implement evacuation of Columbia River from Vernita Bridge to 

Leslie Groves Park 

 Close Highway 240. 

POC and Counties 

(RLEP 3.3) 

 

Washington State Patrol 

(RLEP 3.8, Appendix H) 

General 

Emergency 
 Implement evacuation of Columbia River from Vernita Bridge to 

Leslie Groves Park/. 

 Evacuate 2.2-mile radius. 

 Close Highway 240. 

POC and Counties 

(RLEP 3.3) 

 

Benton/Franklin Counties 

 

Washington State Patrol 

(RLEP 3.8, Appendix H) 

 

12.2 RPL Emergency Action Levels 

The Emergency Action Level (EAL) Tables are published in DOE-0223, Emergency 

Plan Implementation Procedure for RPL, and can be obtained from the RPL Building 

Manager.  
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13.0 Attachments  

Attachment 1 – Emergency Equipment & Evacuation Routes - 1
st
 Floor 

Attachment 2 – Emergency Equipment & Evacuation Routes – 2
nd

 & 3
rd

 Floors 

Attachment 3 – Emergency Equipment & Evacuation Routes – Mezzanine & Basement 

Attachment 4 – Zone Warden Areas – 1
st
 Floor 

Attachment 5 –  Zone Warden Areas – 2
nd

 & 3
rd

 Floors 

Attachment 6 – Zone Warden Areas – Mezzanine & Basement 

Attachment 7 – Staging Area Map 

Attachment 8 – Location of RPL in the 300 Area 
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& EVACUATION ROUTES
EMERGENCY EQUIPMENT

325 First Floor

Jordan Fiskum  *  Engineering & Design Services

REV. 4/11
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Attachment 1 – Emergency Equipment & Evacuation Routes - 1st Floor 



Rev. No.: 2011b F&O Building Emergency Procedure BEP-325 

Rev. Date:  6/17/2011 Building Emergency Procedure for the RPL  Page 52  

 

 

& EVACUATION ROUTES
EMERGENCY EQUIPMENT

325 Second Floor

Jordan Fiskum  * Engineering & Design Service

REV. 1/11
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Attachment 2 – Emergency Equipment & Evacuation Routes - 2nd & 3rd Floors 
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& EVACUATION ROUTES
EMERGENCY EQUIPMENT

325 Basement

Jordan Fiskum  *  Engineering & Design Services

REV. 1/11
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Attachment 3 – Emergency Equipment & Evacuation Routes - Mezzanine & 

Basement 
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Attachment 4 – Zone Warden Areas – 1
st
 Floor 

 

 

 

ZONE WARDEN MAP
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Shauna Anderson  *  Engineering & Design Services
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Attachment 5 – Zone Warden Areas – 2
nd

 & 3
rd

 Floors 

ZONE WARDEN MAP
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Attachment 6 – Zone Warden Areas – Mezzanine & Basement 
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ZONE WARDEN MAP

325 Basement

Shauna Anderson  *  Engineering & Design Services
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Attachment 7 – RPL Staging Area Map 
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Attachment 8 – Location of RPL in the 300 Area 
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14.0 References and Source Requirements 

ADM-001, Document Production and Distribution 

ADM-EPIP-7.0, PNNL Incident Command System and Incident Response 

ADM-EPIP-7.2, Management Support Group  

DOE-0223, RL Emergency Implementing Procedures – Applicable to PNNL-Managed Facilities 

on the Hanford Site 

DOE/RL-94-02, Hanford Emergency Response Plan – Applicable to PNNL Managed Facilities 

and Activities on the Hanford Site 

HDI, Emergency Preparedness 

HDI, Injury or Illness 

HDI, Responding to Spills, Exposure Incidents, or Material Loss 

HDI, Workplace Substance Abuse 

PNNL-DSA-325, Radiochemical Processing Laboratory Documented Safety Analysis 

PNNL-EAL-RPL, Emergency Action Level Tables for the RPL 

PNNL-MA-110, PNNL Emergency Management Plan 

RCP-8.1.02, Quick Sort Survey of Personnel 

 

14.1 Emergency Preparedness Checklists 

14.1a  BED Hazardous Material Facilities (RPL) Checklist 

14.1b  Chemical Hazard Assessors Checklist 

14.1c  Event Closeout Form 

14.1d  Facility Operations Specialist (FOS) Checklist 

14.1e  Hazards Communicator Checklist 

14.1f  Incident Command Post Communicator Checklist 

14.1g  Incident Manager Checklist 

14.1h  Radiological Hazard Assessors Checklist 

14.1i  RPL Staging Area Supervisor Checklist 

14.1j  PNNL Emergency Evacuation Report Form 

 

https://facilities.pnl.gov/weblinks/Forms/EP_BED_RPL.pdf
https://facilities.pnl.gov/weblinks/forms/EP_Chem_Haz.pdf
https://facilities.pnl.gov/weblinks/forms/EP_Event_Closeout.pdf
https://facilities.pnl.gov/weblinks/forms/EP_FOS.pdf
https://facilities.pnl.gov/weblinks/forms/EP_HazCom.pdf
https://facilities.pnl.gov/weblinks/forms/EP_ICPC.pdf
https://facilities.pnl.gov/weblinks/forms/EP_IM.pdf
https://facilities.pnl.gov/weblinks/forms/EP_Rad_Hazard.pdf
https://facilities.pnl.gov/weblinks/forms/EP_SAS-RPL.pdf
https://facilities.pnl.gov/weblinks/forms/EP_Emer_Evac_Report.pdf
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Procedure Revision History 
 

Date Rev. # Description 

4/01/03 

 

0  Revised and edited for annual update, including insertion of history page. 

7/30/03 

 

0  Made the following name changes to the RPL BEP and distributed changes to all holders 

of controlled copies:  

1. In Exhibit 12.1 on page 52 change the MSG Lead 1st and 2nd alternates to Larry 

Maples and Reed Sharp respectively. 

2. Change the primary warden for Zone 4 to Todd Haynie, 372-3067. 

3. Change the secondary warden for zone 4A to Todd Haynie, 372-3067. 

4. In Table 14.a on page 59, change the 90-Day Storage Emergency Contact to Raymond 

D. Bell, Work Phone: 376-2321, Cell Phone: 521-4505. 

9/03/03 

 

0 Replaced Larry Page with Tracy Eaton on pages 52 and 57.  

9/11/03 

 

0 Replaced Shane Loper with Greg Varljen as Secondary Zone Warden for Zone 4 and Primary 

Zone Warden for Zone 4A on pages 56 and 57. 

9/30/03 

 

0 Insert Maria Olivarez as the 1
st
 Alternate for Assisting Communicator and the ICP Recorder 

in Exhibit 12.1. (sma) 

11/17/03 

 

0 Change William Buyers‟ cellular telephone number to his current number. (sma) 

11/21/03 

 

0 Replaced Katherine Carson with Darlene Winter as Primary Zone Warden and replaced Tracy 

Eaton with Katherine Carson as Secondary Zone Warden for Zone 7 on page 57. (sma) 

3/30/04 0 

 

Annual BEP update (nem-m) 

5/6/04 0 Update Evacuation Routes – 2
nd

 and 3
rd

 Floors map, correction of room numbers.  (sma) 

7/7/04 

 

0 Made the following change to section 9.2.1 Emergency Decontamination Facilities: 

The RPL Facility Personnel Decontamination Room is located in Room 606 has only limited 

decontamination capability (a small sink). Radiological Control Personnel are the only staff 

that may perform Personnel Decontamination. The decontamination shower in this room is 

out of service.  

 

If an evacuation of the RPL Facility occurs and re-entry is not possible to decontaminate 

affected personnel, Radiological Control Supervision may use the 329 Building Personnel 

Decontamination Facility.  In the event that affected personnel are injured, they should be 

transported directly to Kadlec Medical Center.  If large group decontamination facilities are 

required, request assistance from the Hanford Fire Department Mobile Decontamination 

Facility. (lef) 

8/11/04 0  Replace Tracy Eaton with Jason Armstrong as ICP Hazards Communicator. 

 Remove Stan Jones as BED and ICP Communicator Alternates.  Also on Exhibit 12.2.1. 

 Remove Teresa Schlotman as the Primary SAS and move the alternates up one step. 

 Put Andrea Kwiecinski in as Primary ICP recorder and move Bob and Maria to 

alternates. 

 Remove Abby Nicholson and Scott Nickerson as ICP Chemical Hazards Assessor 

alternates.   

 On Exhibit 12.2.4, Change “RPL Facility Project Manger” to “Nuclear Work Team 

Leader” and add Environmental Compliance Rep. as John Holland in the Waste 

Management block. 

 Replace Wayne Larson as TSD POC (Table 14.a) and replace with Ron Del Mar.  (lef) 

8/25/04 0 Fix name spelling of Andrea “Kwiecinski” as ICP Recorder  (lef) 

9/28/04 0  Made the following name changes to the RPL BEP and EIPs: 

 Change assisting Communicator to Maria Olivarez, remove alternates 
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Date Rev. # Description 

 Change ICP Chemical Hazards Assessor to Kevin Sheffield. 

 Change ICP Communicator to Holly Black-Kania. 

 Change MSG Recorder (1st Alternate) to Mary Bradshaw. 

 Zone Warden changes:  Zone 4A primary to Matthew Fountain; Zone 6 Secondary: 

Joyce McGuffey : Zone 7 Primary : Gregg Lumetta, Secondary : Clark Lindenmeier : 

Zone 9 Secondary ; Paul Bredt :  Move the North Dock/Cylinder Storage Area from 

Zone 2 to Zone 7. 

 Staging Area Supervisor; Move Bob Schumacher to 2nd Alternate and put Debra Coffey 

as the 1st Alternate. 

 Throughout document, change PNNL SPC or PNNL Single Point Contact to PNNL 

Operations Center. 

 Change RPL Facilities Project Manager to Nuclear Work Team Leader. 

 Change RPL Building Ventilation & Power Operations Supervisor to Utility Operations 

Work Team Leader.  

10/19/04 0 Remove 43, 45, 63, 517, and 601 from the list of 90-day waste accumulation sites from the 

second paragraph in section 3.6 on the bottom of page 16.  Also change the 1
st
 Alternate MSG 

Recorder to Laura Fuher. (lef) 

11/01/04 0 Replace HEHF with new Hanford medical contractor AMH.  Update ICP Hazards Assessor: 

1-Todd Haynie, #2- Kevin Sheffield  (lef) 

3/21/05 1 2005 Annual Update: 

1. Standardized appearance of the word AH-OO-GAH throughout the BEP. 

2. Section 2.  Added Acronyms section. 

3. Section 3.1.1, added information on preservation of evidence to BED 

responsibilities. Added Testing Designated Position (TDP) requirement to BED 

position responsibilities. 

4. Section 3.2.1, added TDP requirement to the ICP position responsibilities. 

5. Section 3.2.8, added TDP requirement to the MSG Lead position responsibilities. 

6. Section 3.2.5, Created new description for MSG Liaison duties. Renumbered 

remaining sections in chapter. 

7. Section 3.2.8, added the words criticality alarms in zone warden indication of 

hazards. 

8. Section 3.2.9, added TDP requirement to the FOS position responsibilities. 

9. Section 3.3, Individual Staff Responsibilities, added information regarding 

discarding PPE on building evacuations and PCM use for fire/criticality. 

10. Sections 5.5 Criticality, added editorial comment. 

11. Section 6.1.1, item 3, added “If the RPL has a loss of electrical power and Standby 

Power is still available, assemble in the Lunch Room.  Personnel exiting 

Radiological Buffer Areas do so without surveying through the PCMs.  If personnel 

are wearing Personal Protective Equipment (PPE) clothing, are suspected of being 

contaminated, or have exited a Radiological Buffer Area, isolate them from other 

building occupants and request they be surveyed by Radiological Control Personnel.   

a. Refer to Section 6.1.11 for Reduced Ventilation Flows.   

12. Section 6.1.10, Criticality, removed the last sentence from item 3, bullet 1. 

13. Section 6.1.10 new item 3:  Personnel exiting Radiological Buffer Areas do so 

without surveying through the PCMs.  If personnel are wearing Personal Protective 

Equipment (PPE) clothing, are suspected of being contaminated, or have exited a 

Radiological Buffer Area, isolate them from other building occupants and request 

they be surveyed by Radiological Control Personnel.  

14. Section 6.3 Natural Phenomena, to each event added the words “If evacuating the 

facility, have 375-2400 report the evacuation to the ONC (376-2900).”   

15. Section 8.  Utility Disconnects:  Added information on the Ramp Sump Pump local 

disconnect location.  

16. Exhibit 12.1, Updated BERO members.  Added new position of MSG Liaison 

17. Section 12.2.1, Updated BED name (David Clark) and phone numbers. Added Bill 
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Date Rev. # Description 

Buyers contact info as 2
nd

 alternate BED. Added and * to TDP positions with the 

note to coordinate changes in these positions with the TDP Administrator.  

18. Section 12.2.4, Added MSG Contact name and phone number to the emergency 

contact list. 

19. Exhibit 12.4, BED Checklist –  

a. Step 1, added requests for Hanford Fire department and Hanford Patrol for 

certain events. RLEP 1.1, Checklist 3.1 consistency. 

b. Step 2, added additional equipment to note regarding building evacuation 

due to bomb threats. RLEP 1.1, Checklist 3.1 consistency. 

c. Step 2, added new bullet regarding actions for evacuation while under a 

take cover. RLEP 1.1, Checklist 3.1 consistency. 

d. Step 6, added info regarding transportation events and event classification. 

Also added box with RCRA criteria. RLEP 1.1, Checklist 3.1 consistency. 

e. Step 8, minor wording change. RLEP 1.1, Checklist 3.1 consistency. 

f. Step 12 (new) regarding preservation of evidence at event scene. RLEP 1.1, 

Checklist 3.1 and MA-110, Exhibit A.16 consistency.  

g. Renumbered all steps after 12. 

20. Exhibit 12.5, ICP Communicator Checklist- 

a. Inserted new step 5, related to actions required if event does NOT reach 

EAL criteria. PNNL-MA-110, Exhibit A.17 consistency. 

b. Renumbered remaining steps. 

c. Step 15, editorial change coy to copy. 

21. Exhibit 12.6, ICP Hazard Assessor Checklist 

a. Step 3, minor editorial change, RLEP 1.1, Checklist 3.9 consistency. 

b. Step 8, minor editorial change, RLEP 1.1, Checklist 3.9 consistency. 

c. Part 2, Step 8, added not regarding decision to transport injured and 

contaminated personnel.  RLEP 1.1, Checklist 3.9 consistency. 

22. Exhibit 12.7, Staging Area Supervisor Checklist- 

a. Step 2, Revised Warning regarding use of additional electronic equipment 

in bomb threats. RLEP 1.1, Checklist 3.11 consistency 

b. Added new step 7 to query staff regarding medications or medical 

conditions of which the BED needs to be made aware. Renumbered 

remaining steps.  Change requested by SAS. 

c. Added new step to remind SAS to have RHA confirm habitability of 

staging area and ICP. 

23. Exhibit 12.10, MSG Checklist 

a. Added a step to have the MSG Liaison get safe route of travel and be 

dispatched to ICP. 

b. Added new step for notifying BMI.(Their emergency number is (614) 424-

4444) 

c. Added new step related to preservation of evidence. 

24. Exhibit 12.11, Facility Operation Specialist Checklist 

a. Step 2, added statement to remind FOS to communicate location of event 

scene operations to the BED.  RLEP 1.1, Checklist 3.13 consistency. 

25. Exhibit 12.13, ICP Hazard Communicator checklist- 

a. Step 2 and 3, added shading to text boxes.  RLEP 1.1, Checklist 3.10 

consistency. 

b. Added new step 5 to provide PNNL exposure evaluator number for the 

hazard communicator if needed.  

26. Exhibits 13.5, 6, 7 added new emergency equipment maps from the MIT. 

27. Exhibit 14.a, 300 Area Protective Actions, revised table per RLEP 1.1, Appendix C, 
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Date Rev. # Description 

added 300 Area offsite Protective Actions & Recommendations.  (nmm/lef) 

 

4/15/05 

 

1 

Fixed page numbering to start at page 2 on second page. Updated Bill Buyers phone number 

to 376-5612, and changed Jeff Rencken as Facility Operations Specialist and Zone warden to 

Ed Arel. lef 

 

6/13/05 

 

 

1 

Updated BERO contact names & numbers on pages 54-55, changed the MSG Support Lead to 

Mike Moran on page 62. (lef) 

 

8/22/05 

 

1 

Updated ICP Hazards Communicator- Primary/Jack Horne and Alternate/Lindsay Nelson.  

Updated ICP Hazard Assessor/Radiological – Primary/Bob Free and Alternate/Jack Horne.  

Updated Zone Wardens:  Zone 4A Alternate – Don Kelly; Zone 7 Alternate – Mike Lindberg; 

and Zone 9 Primary – Lewis Hogan.  On page 49, section 9.2.2, added Note:  Only Rad 

Worker 2 trained staff are allowed to volunteer for receiving emergency radiological 

exposures.  lef 

9/9/05 

 

1 

 

On page 60, replaced Todd Haynie as Zone Warden for Zone 4A and Industrial 

Hygiene/Occupational Safety  with Don Kelly on page 62, and added Don‟s cell phone.  lef 

 

9/13/05 

 

1 

Updated Rad Hazards Assessors to Lindsay Nelsen (primary) and Rob Sitsler (secondary) and 

Hazards Communicators  Jack Horne (primary), Holly Black-Kania (1
st
 Alternate) and Forrest 

Bronson (2
nd

 Alternate).  lef 

 

9/26/05 

 

1 

Updated the “300 Area Protective Actions”  section 14.1 per  TL Bettendorf “the RLEP has 

changed”.  Added Table of Contents.  Fixed spelling error for Deborah Coffey, SAS 

Secondary.  lef 

 

11/7/05 

 

1 

Page 36 - Updated Section 6.1.8 #2a,per TL Bettendorf: 

 Move personnel from affected area to a safe location. 

 If the health and safety of the building occupants is such that a building evacuation is 

necessary, pull the fire alarm. 

 Notify the PNNL Operations Center at 375-2400. 

 Notify the Safety and Health Representative.  

Page 64, Section 12.2.4, Table 14.a per DE Clark:  

 New 90-day Storage Area SFO: Greg  Varljen; 

  New 90-Day Storage Non-SFO Mark Vucelick.  (lef) 

2/2006 2006  Reformatted per F&O guidelines. 

 Added Cindy Caldwell as Safety & Health approval signature. 

 Clarified the acronyms throughout the document. 

 Updated SPC to PNNL Operations Center throughout the BEP. 

 Section 1.6, added a building specific alarm for Hot cell DP at Randy Thornhill and 

Randy Scheele‟s request to standardize HLRF response procedures. 

 Replaced DOE-RL throughout the document with DOE. 

 Section 3.2.8, clarified that responses apply to ZW alternates also. 

 Section 3.3, Clarified where individuals can find the electronic copy of the RPL BEP. 

 Section 6.1.5.1, added a bullet regarding need to notify the Environmental Support 

Contact to perform appropriate notifications to the Department of Ecology for a major 

tank spill. 

 Section 6.1.9, added clarification that various alarms may occur on Radiological Material 

Release. 

 Section 6.3, editorial change. 

 Section 6.4.2 “Hostage Situation/Armed Intruder/Violence in the Workplace” added 

information based on drills from violence in the workplace. 

 Section 7.5, corrected location of the air compressor isolation valve. 

 Section 7.9, corrected location of the local disconnect switch for RPL ramp sump pump. 

 Section 8.2.   Added clarification for the need to notify the Dept of Ecology within 30 

days after an incident involving a release from a tank system to the environment that does 

not result in an activation of the contingency plan. 

 Attachment 13.1, update BERO listing to new members. 
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 Attachment 13.1, updated BED (Francis Buck), 1
st
 Alt BED (Bill Buyers), 2

nd
 Alternate 

N/A.   

 Attachment 13.1, updated ICP Communicator adding Karla Smith as Primary Responder; 

Robert Schumacher as 1
st
 Alternate and Francis Buck as 2

nd
 Alternate.  

 Attachment 13.5, updated names for ZW assignments. 

 Attachment 13.6, New Staging Area Supervisor- Deborah Coffey, 1
st
 Alternate- Karla 

Smith, 2
nd

 Alternate-N/A.   

 Attachment 13.7, added the secondary phone line number for the PNNL Operations 

Center. 

 Exhibit 13.13 – Handling of Radiologically Contaminated/Deceased Worker Checklist, 

added a step to verify the appropriate DOE Facility Representative has been notified. 

(nmm) 

 Added Zone Warden Area maps and updated other building MIT maps.  

 SES:  RPL-2006-021D.  FG Buck.  (lef) 

4/25/06 2006 o Update FG Buck cell phone: 528-0141 and WT Buyers cell phone 521-0217.   

o Page 65; Deleted Forrest Bronson as ICP Hazards Communicator.  Replaced Jack 

Horne/ICP Hazards Assessor (Radiological)/Primary with Bob Free.  Jack Horne is now 

1
st
 Alternate and Holly Black-Kania is 2

nd
 Alternate.   

o Page 65:  ICP Hazards Communicator:  Lindsay Nelson/Primary and Rob Sitsler/1
st
 

Alternate.   

o Replaced MSG Checklist with current checklist from the EP Office, per TL Bettendorf. 

(lef) 

CE:  RPL-2004-194D.  USQE FG Buck.   

8/10/06 2006  Update 1
st
 Alternate BED to Sanjay Sanan.   

 Deleted home phone number for Lori Ashbeck 

 Updated Management Support Group Contact:  RD Sharp(lef) 

CE:  RPL-2004-194D.  USQE/FG Buck.   

10/24/06 

 

2006  Fixed spelling and grammar errors, web link errors, Attachment numbers, and font sizes 

throughout document.  

 Attachment 13.1 – New Assisting Communicator #1 – Lori Ashbeck.  New ICP Hazards 

Communicators:  1- Jack Horne, 2 – Bob Free, and 3 – Rob Sitsler.  New ICP Hazards 

Assessors – 1- Bob Free, 2- Jack Horne, and 3- Holly Black-Kania.   

 Attachment 13.7 - New MSG Contact – Reed Sharp. 

 CE:  RPL-2004-194D.  FG Buck/USQE 10/24/06 

1/10/07 

 

2006 Updates to the BERO staff, Waste Management, and Communicators are as follows: 

Primary: Assisting Communicator: Lori Arel (W:376-3611, H:734-1574) 

2nd Alternate ICP Hazards Communicator: Terry Milham (Work: 376-0700) 

1st Alternate ICP Recorder: Lori Arel (W: 376-3611, H: 734-1574) 

Zone 4A Primary: Ron Del Mar (376-2822) 

Zone 5 Primary: Lewis Hogan (372-1427) 

Zone 8: Secondary: John Logan (376-1382) 

Zone 9: Primary: John Logan (376-1382) 

1st Alternate Staging Area Supervisor: Jeff Andrie (376-0502) 

2nd Alternate Staging Area Supervisor: Teresa Schlotman (376-3206) 

Under Waste Management: Remove Greg Varljen, Add Ron Del Mar (W:376-2822, C: 530-

8308) 

CE:  RPL-2004-194D.  FG Buck/USQE 

2/5/07 2007-1 

 

Annual BEP Update: 

 Pg. 5, editorial correction, second paragraph, “whose” 

 Pg. 9, deleted last sentence in paragraph 1.7. Incorrect statement. 

 Throughout the BEP deleted specific section reference number to PNNL-MA-110.  MA-

110 has been revised and all the references are now out of date.  Removing section 

references will allow changes to be made to PNNL-MA-110 without requiring BEP 
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revision. (pgs, 12, 21, 46 

 Pg 14, added a responsibility to the BED Section 3.1 for planning conducting and 

documenting emergency drills per MA 110 requirements. 

 Pg 41, updated the step 2 of the Bomb Threat actions per RLEP 1.1 

 Pg 48, Section 9.1 first bullet, revised wording related to location of Class D fire 

extinguishers if reactive metals are present. 

 Pg 63, Updated drawing to show building removals and be consistent with TSD maps. 

 PG 65, new Alternate Assisting Communicator and Primary ICP Recorder- Terri Mars. 

2
nd

 Alternate ICP Hazards Communicator:  Woody Buckner.  1
st
 Alt Staging Area 

Supervisor- Juai Jao and 2
nd

 Alternate – Karl Pool.   

 Pg 72, replaced Terri Mars/TSD contact with JK Larsen.   

 Pg 73, Nuclear Work Team Leader cell phone correction 521-6072 and deleted the pager.   

 Throughout all the checklists, revised RL to Hanford as appropriate.  RLEP‟s refer to 

everything as Hanford vs. RL now. (e.g., RL Notification Form is now the Hanford 

Emergency Notification form.) 

 Pg 79, BED Checklist step 19, revised wording for personnel health advocate notification 

per RLEP 1.1, and corrected attachment number to 13.13. 

 Pg 79, Step 20, added IC or the Liaison Officer, RLEP 1.1 consistency and correct 

attachment number 13.13. 

 Pg 79, Step 23, corrected attachment number to 13.18, relocated the note regarding event 

closeout to step 23. 

 Pg 81, ICP Communicator Checklist, step 3, revised Hazard Assessors to Hazard 

Communicator, RLEP 1.1 consistency. 

 Pg 81, ICP Communicator Checklist, reformatted sub step to A. 

 Pg 84, Attachment 13.10 Removed ICP from Hazard Assessors checklist title.  RLEP 1.1 

consistency. 

 Pg 88, SAS Checklist, editorial change to note in step 2. 

 Pg 88, Step 4 added note regarding injured personnel.  RPL Drill Security 07-02 

corrective action. 

 Pg 91, Attachment 13.13, editorial change, RLEP consistency. 

 Pg 96, Deleted duplicate steps from the MSG checklist. 

 Pg 98, FOS checklist, minor editorial change step 1 & 2, RLEP consistency. Added note 

regarding injured personnel. RPL Drill Security 07-02 corrective action. 

 Pg 100, ICP Hazard Communicator checklist.  Added several bullets for RLEP 

consistency. (NMM/lef) 

CAT EX: RPL-2004-194D.  FG Buck/USQE.   

8/6/07 2007  Section 1.3, replaced RSEG ownership of the RPL with the Director of Nuclear 

Operations as senior line manager.   

 Updated Alternate ICP Communicator, Primary Responder/Chemical Assessor, 1
st
 

Alternate Staging Area Supervisor, and 2
nd

 Alternate Staging Area Supervisor, and 

changed Zones 4 and 4A Zone Wardens per L. Arel.  (lef) 

 CE:  RPL-2004-194D.  FG Buck/USQE 

9/17/07 2007  Page 65, change title of MSG Lead to MSG Liaison per RPL Bldg Managers office. (lef) 

 CE:  RPL-2004-194D, FG Buck/USQE. 

10/29/07 2007  Replaced Francis Buck with Dan Wandler as BED per BM Durst.  

 New ICP Communicator 1
st
 Alt:  John Logan; ICP Communicator 2

nd
 Alt- NONE. 

 New FOS 1
st
 Alt:  Dan Wandler and no FOS 2

nd
 Alt.   

 CE: RPL-2004-194D  DGW/USQE 

11/10/07 

 

2007-2 Major revision consisting of: 

 New signature page/approvers per LO Casazza. 

 Section 1.3, revised Owner/Operator to the new NOD organization manager. 

 Section 1.6, Deleted the word “High” from Glove Box Differential Pressure Alarm 

(Signal) box 

 Section 2.3, added references to aDM-001, Document Production & Distribution for 
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making minor and major revisions to this procedure.  

 Section 6.1.11, added new 3
rd

 bullet “Zone Wardens for Zone 2 and Zone 8, activate 

flashing red warning lights. 

 Section 6.4.4, added new 3
rd

 bullet: “Zone Wardens for Zone 2 and Zone 8 activate 

flashing red warning lights.” 

 Attachment 13.11, Deleted #5:  Verify that the Zone 2 and Zone 8 Zone Wardens turned 

on the flashing red access warning lights identified in the Zone Warden Checklist”; 

renumbered remaining items in the checklist. 

 Attachment 13.12, #1, added “In the event of Reduced Ventilation or Take Cover…” 

 New BERO staff assignments:  1
st
 Alternate Assisting Communicator:  Bob Schumacher; 

1
st
 Alternate Facility Operations Specialist; John Logan. 

 New Zone Warden assignments:  Zone 8 Secondary and Zone 9 Primary:  Bob 

Schumacher.  (lla/lef) 

 CE:  RPL-2004-194D.  DGW   

6/13/2008 

 

2008  Annual review.   

 Replaced the following checklists from PNL-MA-110:  Attachment 13.10, Hazards 

Assessors; Attachment 13.15, Facility Operations Specialist; Attachment 13.17, ICP 

Hazards Communicator; and Attachment 13.14, MSG Checklist.  Deleted Attachment 

13.16, Hanford Emergency Notification Form. 

 Updated phone numbers for members of the BERO; Attachments 13.1, 13.5, and 13.7.  

(lef) 

 RPL-2008-120S.  DGW 

9/25/08 2008 

 
 Updated signature page with new BED, NOD, and FSR signatures.   

 Multiple updates to the RPL BERO staff list.   

 Added PNNL Communicator Notification System to section 1.5.  

 Updated fire signal n Section 1.5 from gong/electric chime to Slow Whoop followed by 

voice message. (DGW/lef) 

 CE: RPL-2004-194D.  DGW 9/16/08.   

12/1/08 2008 

 
 Replaced crash alarm system with the Telephone Notification System (TNS) and the 

Communicator Notification System (CNS) as appropriate.  

 Deleted crash alarm phone location on Attachment 12.5.   

 Updated maps from MIT.   

 Changed location of the ICP from 3760 bldg to 350 bldg and added new fax number for 

the 350 bldg ICP.   

  SES: RPL-2008-231S  DGW/USQE 

12/11/08 

 

2008  Section 1.0, updated WAC [WAC 173-303-350 (3)(d)] per HT Tilden. 

 Updated location of ICP in 350 building to Room 131. (cak) 

 Moved Section 6.10 Facility Take Cover to Section 7.0 for consistency throughout ALL 

BEPs and renumbered all subsequent sections and attachments as appropriate.  

 Updated BED checklist, #7: 

Brief hazard assessors and FOS on event and if practical deploy them to the event 

scene as soon as possible.  

 Updated BED Checklist #15, added new NOTE:   

If the location of the ICP has or will be changed call 375-2400 and assure the POC 

will be made aware of its new location.  (lef/TLB) 

CE:  RPL-2008-087D.  USQE/DG Wandler 1/7/09.   

1/15/09 

 

2008  Attachment 14.7, Added EOC phone numbers for 350 building: 372-0727, 372-0801 and 

fax 372-0723. (lef) 

CE: RPL-2008-087D.  DGW/USQE 1/15/09 
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6/10/09 

 

2009 DSA Update and BERO staff changes: 

Approval changes:  new Waste Operations signature: K McDowell  

 New Section 1.7 , “Deviations from Technical Safety Requirements” 

 Section 3.6:  Deleted 90-day storage areas in rooms 44, 61, 603, and the East Storage 

Yard and added the Shielded Analytical Laboratory (SAL) Hot Cells as a new 90-day 

storage area.   

 Section 6.4 – moved NOTE from the top of Section 6.4 to the end of subsection 6.4.1.2:  

If  local audible alarm actuates as a result of a transient condition associated with a 

known work condition, then it is acceptable (as applicable) to attempt to manually reset 

the alarm or wait 10 seconds for the alarm to automatically reset before taking 

emergency actions.  If the alarm lasts longer than 10 seconds or the direct cause of the 

alarm is unknown, then immediately perform emergency actions.  

 Section 9.2.1:  Added 326 Building to the list of emergency decontamination facilities. 

 Section 12.2:  The Emergency Action Levels (EALs) are considered Official Use Only 

(OUO) information have have been removed from the server, therefore, the EALs 

statement has been revised removing the weblink and directing staff to obtain copies of 

the EALs for RPL from the RPL Building Manager.  

 Attachments 13.5 and 13.7 – updated building maps identifying new locations of the 90-

day storage areas.  

 Attachment 14.0 – per Emergency Preparedness office:  deleted Management Support 

Group Checklist (old Attachment 14.14) – (this checklist is now a standalone procedure; 

see ADM-EPIP-7.2).  Renumbered remaining Attachments in Attachment 14 – 14.14 is 

now Facility Operations Specialist – Checklisted Duties; 14.15 is Incident Command 

Post Hazards Communicator Checklisted Duties, and Attachment 14.16 is Emergency 

Closeout Checklisted Duties.   

 Attachment 14.1:  New BED2 – Skip Kerschner.  New ICP Communicators 1- Tony 

DeGuia, 2- Teresa Campbell, 3- Isadore Henderson.  New Assisting Communicator:  

Kathy Rightmire.  New Chemical Assessors:  Kevin Sheffield and Abby Nicholson.  ICP 

Hazards Communicator cell phone update 

 Attachment 14.4 : New BED2 HF Kerschner 

 Attachment 14.5: Rearranged the attachment to list the zone areas on top of the zone 

warden assignments.  New Zone Wardens:  Zone 2 Secondary - Jim Larsen; Zone 3 

Secondary - Tim Smith; Zone 5 Primary – Lanson Oukrop; Zone 8 Primary – Jamin 

Trevino; Zone 9 Secondary – Kristie Lombardo. 

Attachment 14.7:  New Safety & Health Rep:  Kevin Sheffield.  New Waste Management 

TSD contact:  Kip McDowell.  

 Updated Staging Area Map.  

 Attachment 14.16: Per the Emergency Preparedness office, reorganized table for better 

flow of information.  (NMM/CAK/lef) 

6/10/09 2009 Replaced 3 Emergency checklists per the Emergency Preparedness office:  Attachment 14.4 – 

Facility Operations Specialist (FOS) Checklist, Attachment 14.8 – BED Hazardous Material 

Facilities (RPL) Checklist, and Attachment 14.16, (renamed) Event Closeout Form. (lef) 

USQ:  RPL-200 

6/15/09 2009 Attachment 14.1, Per the Emergency Preparedness Office and the Department of Ecology, 

added “Environmental Support Contact” (regulatory notifications only) and the PNNL 

Operations Center phone number 375-2400.  (lef) 

CX:  RPL-2008-087D 

1/11/10 

 

2009 Updated names and points of contact management personnel for the BERO. Deleted 

information Note regarding audible glove box alarms. (kl) 

Updated Hanford Patrol Operations Center phone number from 373-3800 to 373-0911 per EP 

Office.   (lef) 

5/24/10 2010 Updated the 350 Bldg alternate ICP room number.  Replaced references for SBMS with HDI.  

Added steps to fight fires in hot cells and gloveboxes.  Updates to criticality alarm tests are 

now semiannual, not quarterly.  Added alpha sentry cams to potential alarms.  Updated 

emergency decontamination facility information.  Corrected the location of the compressed 
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air isolation.  Added paging system information.  Updated names and points of contact for 

BERO and standardized emergency telephone number list with the rest of the BEPs. Moved 

the emergency contacts to section 3.0 and added EOC Tech Reps Patello, Thornhill, and 

Steen.  Section 4.1, added Mike Zabel as Primary Chemical Assessor, Doug Falk as 1
st
 

Alternate and Abby Nicholson as 2
nd

 Alternate.  Deleted zone warden list, moving it to 

RBAC.  New Section 15.0 which lists all referenced documents and weblinks for emergency 

preparedness checklists.    

Section 4.1 – deleted MSG Recorder, Barb Ekstrom per EP Office.   

Per Environmental Managements‟ request, section 11.4 has been revised to list the items in 

the spill kits.  

Section 8.1.2.2, Facility Take Cover event –inside RPL, added: Staff should refrain from 

eating and drinking during a take cover event if physically able, until an appropriate 

evaluation of the event can be made.  (cak/tlb/lef) 

10/20/10 

 

2010  Added the following Note in sections 6.1.1, 6.1.2, 6.2, 6.2.2, 6.2.3, 7.4, 6.5, 6.7, 6.8 and 

added it as a step in 6.9.2:  If appropriate, classify the event using the RPL EALs. 

 Updated first floor and basement emergency equipment maps.   

 Merged Sections 3.0, Emergency Telephone Numbers and Section 4.0 Building 

Emergency Response Organization into one section/Section 3.0, Building Emergency 

Response Organization and adjusted section reference numbers throughout the 

document.   

 Replaced Kip McDowell with KM McDonald as Low Level TSD contact.  

 Deleted room 32 as TSD in section 3.19.  (tlb/cak/lef) 

4/7/2011 

 

2011  Updated emergency equipment and evacuation route maps. 

 Updated phone numbers due to VOIP system installation 

 Changed location of the decon shower to 3410. 

 Updated locations of TSDs and 90-day storage areas per EL Grohs. 

 Updated name for AMH to CSC Hanford Occupational Health Services (CSC HOHS).  

 Updated S&H Rep from D. Falk to M. Zabel. (cak/lef) 

6/17/2011 2011a Update section 1.7 in accordance with revised wording in TSR AC 5.11. 

Added clarification notes in sections 6.1.1.4 and 10.2 that fire extinguishers with glove 

piercing tips are for HFD use only. (tac) 

8/15/11 2011b Updated BERO staff listing.  Added 373-0911 to be dialed from cell phones and added Note 

about Becquerel conversion to dpm in Section 6.4.  (CAK/lef) 
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PLANT ITEM No.

MECHAN ICAL DATA SHEET: VESSEL 24590.HLWMVHDH VSL00003

Reference Data__________
Charge Vessels (Tag Numbers) N/A ISED BY
Pulsejet Mixers IAgitators (Tag Numbers) N/A J'FP-V"T POO
RF~s/Pumps (Tag Numbers) NIA

__________________Design Data
Quality Level CMi Fabrication Specs 24590 WTP3P-MV00 r0001

Seismic Category sc-111 Design Code ASME V111 Div f

Service/Contents 0.5 M Cerium Nitrate, -IM Nitric Cods Stamp Yes
Acid, 30% Hydrogen Peroxide,
5M NaOH, Demin Water. _________________

Design Specific Gravity 1.03 NE Registration yes
MxmmOeaig-oue gal 4650 (Note 4) Weights (Ibs) Emptv QOeirsatino

TtlVolume gal 5315 (Note 4) actual Estimated 1 7,500 I 586,000 6,0

Environmental Qualification NIA Actual *__________________________

insde Diamee nch 84 Wind Design LNone
LeghHih (LT) ic 204 Snow Design None

Vessel Vessel Coil/Jacket Seismic Design 24590 MWTP 3PS-MVOO-T0002
Oerating Design Design 24590-WTP-3P-FOIf-TOO1

Internal Pressure psig Atm 15 N/A Seismic Base Moment *ftilb

External Pressure psig 558 FV N/A Poatweld Heat Treat None

Tempratu e F 512 237 N/A ICorrosion Allowance inch 0.04

Mm Dsin etl em. F 59 Hydrostatic Test Pressure

Materials of Construction______________
Comorent Materiai Minimum Thickness I Size Containment

Top Head SA-240 304 (Note 2) See Drawing Auxiliary
Shell $A -240 304 (Note 2) See Drawing Primary
Bottom Head SA-240 304 (Note 2) See Drawing Primary
Support SA -240 304 (Note 2) See Drawing N/A

Jacket/Coiis/H-alt-Pipe Jacket SA -240 304 (No te 2) See Drawing N/A
Internals SA-240 304 (Note 2) See Drawing Thermo wells Primary

Pipe SA-312 TP304 (Note 2) See Drawing Note f

Forgings/ Bar stock SA -182 F304 (Note 2) See Drawing N/A

Bolting/Gaskets SA 193 08 CLASS 2, SPIRAL N/A N/A

WOUND GRAPHITE FILLED__________

Miscellaneous Data
Orientation VetclSupport Type Skirt
Insulation Function Not Applicable Insulation Material Not Applicable,
Insuiation Thickness (incn) Not Applicabie Internal Finish Note 3

Esternal Finish Note 3

DATA SHEET #: 24590-HLW-MVD-HDH-00003, REV 5
Page I of 3



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 124590-HLW-MV-HDHVSL -00003

To be determined by the vendor.

Note I.- Nozzle necks below max. operating level are primary, others auxiliary.

Note 2: Maximum carbon content of 0.030% for all welded components.

Note 3:- Welds descaled as laid.

Note 4: Vessel volumes are approximate and do not account for manufacturing tolerances, nozzles, and displacement of

internals.A
Notes 5 through 8. Deleted A

Note 9:, Contents of this document are dangerous waste permit affecting.

Note 10:- Revision 5 Add radionuclide disclaimer and ENAS review check box. Updated heat transfer summary. A

Equipment Cyclic Data Sheet

Component Plant Item HDH-VSL-OO003
Number:
Component Description Parent Vessel

The information below is provisional and envelopes operational duty for fatigue assessment It is not to be used as operational data.

Materials of Construction SA-240-304 with 0.030 % carbon.

Design Life 40 Years
Component Function and The parent vessel is cyclically loaded and discharged in batch operation. In each batch

Life Cycle Description operation, 2,037 gallons of liquid content Is loaded and discharged.

Load Type Min Max Number of Cycles Comment

Design Pressure psig FVl 15 10 Nominal assumption

Operating Pressure psig .5.8 0 14600

Operating -F 59 212 14600
Temperature I L__ I

Contents Specific Gravity 1.03 1.15 14600

CotnsLevel inch 14 3 19 140

Localized Features

Nozzles 59 212 Cycles:, 87,600 (6 per day, 1 hour each cycle)

NOGINOGA, N071N07A, Assume vessel temperature is at 59* F

N291N29A, N3O/N3OA

Nozzle Loads Nozzles shall be designed or reinforced to meet the Loads in 24590-

WTP-3PSMVOO-TOOOI, Table A-2

Notes for Cyclic Data

* Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for

commissioning duty unless otherwise noted.

* Nozzles N06N06A, N07NO7A, N29/N29A, N30N3OA, and associated piping connected to ejectors shall be fatigue

assessedanalyzed for pressure/temperature cycles over 40 years from 0 psig at 59'F to 109 psig at 3587

temperature. The pressure cycles shall coincide with temperature cycles.

* Nozzles N04, N32, are sparesA
* Heat Transfer summary for vessel: A

A. Cell Ambient Temperature: Min. 59'F, Max. 95' F

B. Only one ejector can operate at a time due to system limitations, steam rack only supports one ejector.

DATA SHEET #: 24590-HLW-MVD-HDH-00003, REV 5
Page 2 of 3



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590HLW-MV-HDH-VSLOOOO03

PLEASE NOTE THAT SOURCE, SPECIAL NUCLEAR AND BYPRODUCT MATERIALS, AS DEFINED IN THE ATOMIC ENERGY ACT OF 1954
(AEA), ARE REGULATED AT THE U.S. DEPARTMENT OF ENERGY (DOE) FACILITIES EXCLUSIVELY BY DOE ACTING PURSUANT TO ITS
AEA AUTHORITY. DOE ASSERTS, THAT PURSUANT TO THE AEA, IT HAS SOLE AND EXCLUSIVE RESPONSIBILITY AND AUTHORITY TO
REGULATE SOURCE, SPECIAL NUCLEAR, AND BYPRODUCT MATERIALS AT DOE-OWNED NUCLEAR FACILITIES. INFORMATION

CONTAINED HEREIN ON RADIONUCLIDES IS PROVIDED FOR PROCESS DESCRIPTION PURPOSES ONLY.

Screening / Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below X I Yes N No

A____ Approval________

Rev Description Vessel Engr Checker System Engr E&NS Reviewer Approval Date

0 IsefoPucaeC. Slater T. Galioto/ C. K. Minton N/A D. M. Hotfrnann 01/22/04
0 Isue fr PrchseSlater _______Yarbrough ______ ____

1 Issued for Supplemental B. T. GaliotO/ C. U. Olivas N/A J. Rouse/ M. H-offmann 11/30/04
information to Vendor Balakrishnan Slater E. Isern

IsefoSupeetlS. L. Lee S. Cross/ U. Olivas N/A R. Peters/ M. Hoffmann 04/11/05
2 IsefoSupee C. Slater E. Isemi/

Information to Vendor ID. Adler ____

3 Revised as Noted S. L. Lee R. Peter S. Cross N/A E. Isern M. Hoffman 5/27/05

4 Revised as Noted R. W~ight M. Seed M. Kufahl B. Dubiel J. Julyk J. Julyk 10/26/10
Incorporated
24590-HLW-MVN-H DH-00009
24590-WTP-M6N-M8OT-00002
24590-WTP-M6N-M80T-00005 _____

5 Revised as Noted R. Wight M. Seed R. Peters B. Dubiel NA D. Wilsey

DATA SHEET #: 24590-HLW-MVD-HDH-00003, REV 5
Page 3 of 3
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RO EWTD R1 1362999

AFS-1 1-0240 MAY 03201

BY PDC AREVA
April 28, 2011

Ms. Trina Howard
Subcontract Administrator
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99354

Dear Ms. Howard:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 IQRPE
STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR HLW SECONDARY
CONTAINMENT (IA-3005092-OOO)

The integrity assessment of the HLW building secondary containment has been completed per
the contract requirements and is enclosed for your use. The assessment found that the design
is sufficient to ensure that the secondary containment rooms are adequately designed and
have sufficient structural strength, compatibility with the waste(s) to be
processed/stored/treated, and corrosion protection to ensure that they will not collapse,
rupture, or fail.

If you have any questions, please contact Tarlok Hundal at (509) 371-1975, or via email at
tarlok.hundale-areva.com.

Sincerely,

Fred R. Renz
Contracts Administration
AREVA Federal Services LLC
Richland Office

Enclosure (1)

l1M

cc D. C. Pfluger, MS 5-1- w/enclosure (2)

AREVA Federal Services LLC

2 101 Horn Rapids Road, RC-1 9, Rtchlernd, WA 99354, P.O. Box 840, Richland, WA 99352
Tel.: 509-375-8096 - Fax: 509-375-8495 - www.etreve.com



iA-3005092-OOO

IORPE STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR
HLW SECONDARY CONTAINMENT

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



IA-3005092-000

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR
HLW SECONDARY CONTAINMENT

"l, Tarlok Singh Hundal have reviewed and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the HLW
Secondary Containment, as required by the Washington Administrative Code,
Dangerous Waste Regulations, Section WAC-I 73-303-640(3) (a) through (g) applicable
components."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my
inquiry of those individuals immediately responsible for obtaining the information, I
believe that the information is true, accurate, and complete. I am aware that there are
significant penalties for submitting false information, including the possibility of fine and
imprisonment."

The documentation reviewed indicates that the design fully satisfies the requirements of
the WAG.

The attached review is sixteen (16) pages numbered one (1) through sixteen (16).

Signature Date'
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MECHANICAL DATA SHEET
HLW Catalytic Oxidizer / Reducer PLANT ITEM No.

River Protection Project 24590-HLW-MX-HOP-SKID-00005
Waste Treatment Plant ISE BY24590-HLW-M-HOP-SKID-00007

RPP..WYP PX 49-L-XHPSI-00Il II~I~~111111111 24590-HLW-1MX-HOP-SKID-00008
Ri 1377941 Data Sheet No. Rev

24590-HLW-MKD-HOP-00019 10

ProjectN: 24590T System Description Thermal Catalytic Oxidizer/Selective Catalytic Reduction

System No.: HOP Specification; 24590-HLW-3PS-MBTV-Tb002

Reference Does. Process Calc.: 24590-IFIhW-MKC-HOP-00010
Building: HLW Process Cale.: 24590-H.LW-M4C-HOP-00011

__________________________Process Cale.: 24590-HW-M6C-HOP-00013

Qualty eve CM24590-HLW-MS-V17T-20004, -00004
Safety Classification SS Associated Dwgs. 24590-HLW-M6-HOP-20008. -00008

Seismic Criteria Category III 24590-H~LW-P1-P23T-0011, -00117

ITEMS MARKED WITH *ARE TO BE PROVIDED BY VENDOR

Process Data (Buyer)

Offgas Inlet Conditions: Offgas Inlet Composition:
Nominal Maximum Design Nominal Maximum

Vol. Flow (acfm) 24 312N/A
(scfm) 2465 170 2000 N, (% Volume) 69.5%1, 63.7%O~

1465 1750 (Process Note 5) __________

Temperature ('F) 330 330 350, (% Volume) 18.7% 17.1 %
__________(Process Note 5)

Pressure (in. WG -9 -45 -8_2 / +84 H,0 (% Volume) 10.6% 18.0%0/
Density (lb/fr'i 0.0432 0.395 1 0.038 C 2  (% Volume) 0.36 % 0.38 %
Allow. Diff. Pres. (in. WG) 15 Ar (% Volume) 0.83 % 0.76%

Offgas Outlet Conditions: Minor Offgas Maximum, k/hour BoundinQ. ku/hour
Components

Nominal Maximum Design (Process Note 5)

Temperature (ff) * 453 Nt H .7-331E0
(Note__ 7) Nt II .7-331E0

Maximum Ammonia Slip, ppm _ ____ 50 50 NO 5.79E-01 1.88E+t00

Design Temperature (Process Note 1) *1000 F NO 1 .25E-02 1 .50E-01
NO, 9.66E-02 2.25E+00

Process Data Notes: CO 1.70E-02 4.07E+00

I . Setter's design Outlet temperature based on ihe Thermal Catalytic S02________ 6.70E-03 2.05E-02
Oxidizer/Selective Catalytic Reducer vessel and internal component H2  3.53E-03 8.79E-02
temperatures using thermodynamic activities in the equipment. Hg I1.25E-04 2-57E-04
Design temperature per Seller = *1000 'F HCI 6.59E-06 l.77E-05

2. Deleted I-F 3.99E-06 1.63L-05
3. Del eted. 12 - . 1E-06 1. 11E-06
4. Maximum step changes in NO and NO2 concentrations over a ten- VOril e V4.34E-1 1 2.1IE-10

minute period may be as high as 500 ppmv. Minimum NOx VCSO .6-332E0
concentration is 0 ppmv.

5. Heater sizing for initial heat-up to System operating temperature
shall not credit contribution from minor offgas components and
specified design flow and temperature (inlet conditions).

6. Maximum S02 listed does not include transient spikes.
7. Based on heat exchanger efficiency of 70%. See vendor submittal

24590-CM-POA-M3TO-0000--03-OO0l for verification of design
temperature.

A m m o n i a S u p p l y : o r a a i u e i A m m o n i a D i l u t i o n A i r S u p p l y : o i a ,Temperature (
0
F) 55 11t7 150 Pressure (psig) 110

internal Pressure (psig) 16 45 300 Fil 1Trtion (micront) 3
Solids Contenst (wi. %) 0 % 0 % 0%Inlet Nozzle Size (i)2

Page I of 15



MECHANICAL DATA SHEET
HLW Catalytic Oxidizer / Reducer PLANT ITEM No.

2459D-HLW-MX-HOP-SKID-00005River Protection Project 24590-HLW-MX-HOP4SKID-Oooo6
Waste Treatment Plant 24590-HLW-MX-HOP-SKID-00007

24590-HLW-MX-HOP-SKID-00008

DaaSheet No. RE.

Ammonia Note: Ammonia Dilution Air Note:

Buyer will supply anhydrous ammonia at Seller's specified floweate, to Buyer will supply ammonia dilution air at Seller's specified flowrate to
meet design conditions. Seller is responsible for flow control of meet design conditions. Seller is responsible for flow and pressure
anhydrous ammonia to meet performance requirements. Ammonia control of dilution air to meet performance requirements.
vaporizer assures nominal conditions.

Ammonia Note:
Buyer will supply anhydrous ammonia at Seller's specified flow rate to meet design conditions. Seller is responsible for flow control of anhydrous ammonia to meet
performance requirements. Ammonia vaporizer assures nominal conditions.

Ammonia Dilution Air Note:
Buyer will supply armmonia dilution air at Seller's specified flow rate to meet design conditions. Seller is responsible for flow and pressure control of dilution air to
meet performance requiremenits.

The following Process Performance Requirements are the WTP permits performance requirements that shall be used by the Buyer so verify Seller's System
Performance requirements are met:

I . The maximum achievable control technology (MACT) destruction removal efficiency (DRF,) for volatile organic compounds (VOCs) and semi-volatile
compounds (SVOCs) shall be greater than or equal to 95%. The principal organic dangerous constituents (PODCs) to be used in HLW performance testing
are naphthalene (GAS 91-20-3) and 2-propene-l -ol (CAS 107-1 8-6). A DRE greater than 95 is preferred.

2. The NOx (defined as NO and NO2) Selectivc Catlytic Reduction (SCR) unit shall perform'with a reduction efficiency of 95%.
3. Dioxin and furan emissions at the outlet of the Thermal Catalytic Oxidizer/Reducers shall meet the MACT criteria of 0.2 ngm 3 

TEO (Toxic Equivalent).

4. Maximum inlet loading 0.7 grams per minute naphthalene and 2.0 grams per minute ally] alcohol. and a minimum oxidation catalyst outlet temperature of
700'F shall be used as the hasis for DRE determination. (General Note 9)

5. Carbon monoxide (CO) emission shall meet the MACT criteria of too part per million (ppm) by volume, over an hourly rotting averagtr. dry basis.

6. Hydrocarbon emiussion shall meet the MACT criteria of 10 pants per million (ppm) by volume, over an hourly rolling average dry basis and reported as

propane.

IPlease nose that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA). are regulated at the US Department of Energy(DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts. that pursuant to the AEA it has sole and exclusive responsibility and authority
to regulate source, special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained herein on radionuclides is provided for process

Idescription purposes only.

Safety Screening required?: Yes X No_ (If yes per 24590-WTP-GPP-SREG-002, E&-NS signature required below)

Page 2 of 15



MECHANICAL DATA SHEET

HLW Catalytic Oxidizer / Reduce PLANT ITEM No.
24590-HLW-MX-HOP-SKID-00005

River Protection Project 24590-HLW-MX-HOP-SKID-00006
Waste Treatment Plant 24590-HLW-MX-HOP-SKID-00007

24590.HLW-MX-HOP-SKID-OOOB

Data Sheet No. Re,.
24590-HLW-MKD-HOP-00019 10

__________ Approvals _____

10 ~

Re instate 1750 (scfm) max flow rate. Fix O.fjiWj I/ ('
___ typos and re instate general notes. R Peters D Rickettson C Meng N/A N/A D Wilsey ____

Incorporate TON 24590-CM-MRA-MBTO-

9 00002-T0003, T0008. & T0009 and SDDR
24590-WTP-SDDR-MS-l10-00022 & C Meng J 25-Feb-

00135 M. O'Neill T. Henry D. Rieketson N/A D Adlier Schneider 11

8 General Revision - Ma -jor revision. No Steve
reiintiangle required. Vail for 9-Apr-

M. O'Neill T.Valenti G. Goolsby C. Meng N/A R. Davis J. Roth 09

Changed temperature for HLW-SCR-
00001. Added 25 'F design margin per

7 24590-WTP-GPG-M-0 17. Added Phil
Ammonia Piping Material Type. Added Sye o 7Mc

ME srvee.M. O'Neill J. Wood U. Sen C. Meng i. White R- Davis J. Julvk 09

Consolidated data sheets, this revision
supersedes 2459G,-H-LW-MKD-HOP-00020
Rev 5. Added safety classification. Revised
process data note 2. Revised process

6 performance requirement note 1.- Added
subcomponent IDs to Component table.
Revised note 4. Includes new EEQ data.
Includes I-PAV screening and Dangerous Jh 4Fb

wat eritngsaemn.Mike 0 Neill Josh Wood titpal Sen Chris Meng Dick Hills Julyk 08

Minor Change: Attachment 1. included on
the EDR copy, was missing from the

5 issued Rev 4 date sheet, this revision
includes the missing! antachment. Rev 4
triangles are kept for clarity to show Anthony John 26-jun-
changes ftrm Rev 3. Tom Galioso Cutrona Craig Knauss Chris Meng N/A Julvk 07
Updated quality level designator. Revised
offg-as inlet conditions and composition.
Added Note 8 and Attachment 1. Added

4 EQ data. Revised ammonia and dilution sir
supply conditions. Added Safety signature Tom Galioto
to Approval block. Updated Vendor data
per 24590-CD-POA-MBTO-00002-07- Anthony lobs 2 1-May-
00001. Cutrona Crale Knauss Chris Meng N/A Julyk 07
Revised housing material and system 1

3 perfonmance, Added NOx step changeI
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MECHANICAL DATA SHEET
HLW Catalytic Oxidizer / Reduce PLANT ITEM No.

24590-HLW-MX-HOP-SKID-00005
River Protection Project 24590-H LW-MX-HOP-SKI D-00006
Waste Treatment Plant 24590-HLW-MX-H OP-SKI D-00007

24590-HLW-MX-HOP-SKID-00008

Data Sheet No. 
Rev

Mechanical Data (Buyer)
Constr-uction Data:
Process Equipment Dimensions (L x W x H): Ammonia Dilution Equipment (L x W x IA):

Sections (Applicable Only to the 17-0' x 5'-0' tAmnaDlto kddmnin 14'-6" x5'-6" f
Catalytic Oxidizer/Reducer Skids) x 10'-9" ft AmoT iuinSkddmnin -6" f
Overall 39'-6" x 5'-O" tOeaigWegt*1,0 b

x 17'-6" ftOeaigWih 
- ,0 bOperating Weight *70,830 Itif Shipping Dimensions (L x W x H) 15' x 6' x 7.5' ft

Shipping Dmensions ( x W x H) *1 8'0" x 6' ftSipnWegt*100 b
Shipping Dimensions (Lx W 1 H x 12' ftSipnWegt-5.0 lb

Shipping Weight *70,830 Iif

Thermal Analysis Data: Concrete Slab Base Thickness 3 ft
Room Temperature 83 -F Thermal Conductivity of Concrete Stab 1 .8 W / m /K
Earth Temperature Under Base 70 -F
Maximum Heat Lo~ss 1 5 Kw

Thermal Cycling Frequency:
For design purposes, use a thermal cycle frequency of once eveny two (2) months
for the life of the plant (40 years).

Nozzle Loading (Buyer, See Note 1)
Inlet:

LaCae Fa Fb [Fc -Ma Mb 1 (Mc N
LdCae (lb) 0Ib) (Ib) -(ft-Ib) -(ft-lb) j ft-Id)

Weight 400 -500 400 1000 3000 -1000 F,
-Thermal () 200 1000 200 2000 2000 2000 A

Thermal -) -4400 -1000 -1000 -7000 -15000 -25000

Seismic () 3500 -3500 3500 111000 118000 18000 F
Seismic () -3500 -3500 -3500 L -11000 -18000 -18000

F'
Normal () 600 500 600 3000 5000 1000

Normal () -40-00 -1500 -600 -6000 1-12000 -26000

Occasional () 410 4000 4100 14000 23000 19000_
Occasional (-) -500 -5000 -4100 -17000 -30000 {-44000
See supplier submittal 24590-CM-POA-MBTO-00002-05-00009 for nozzle movement values.
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MECHANICAL DATA SHEET
HLW Catalytic Oxidizer IReducer PLANT ITEM No.

24590-HLW-MX-HOP-SKID-00005
Rive Proectin Prject24590-HLW-MX-HOP-SKID-00006

Waste Treatment Plant 24590-HLW-MX-HOP-SKID-00007

24590-HLW-MX-HOP-SKID-OO08

Data Sheet No. Re.
24590-HLW-MKD-HOP-00019 1

Outlet:

LaCae Fa - b Fc IMa 1 Mb Mc
LaCae (lb) -(lb) -(lb) (ft-lb) J(ft-Ib) (fi-Ib) F.

Weight -1700 400 400 -- 200 J-500 500 F I
T'hermal(H 2000 -1000 -2000 100 13000 1000I
Thernal () -1300 -2000_ -2000 -20000 -2000 -16000 F

Seismic () 4200 1 6600 6600 -9500 75000 75000
Seismic () -4200 -6600 1-6600 -9500 -75000 -750001

Normal H~ 300 1400 2400 800 12500 1500
Normal (-) -3000 -1600 -1600 -20200 -2500 -15500-

Occasional +) 4500 -8000 19000 -10300 87500 76500

Occasional () -7200 -- 8200 -8200 -29700 -70 -90500

See supplier submittal 24590-CM-POA-MBTO-00002-05-00009 for nozzle movement values.

Noses: 1. Normal = Weight Thermal
2. Occasional = Weight + Thermal +- Seismic
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MECHANICAL DATA SHEET PATIE o
HLW "Catalytic Oxidizer / Reducer PLANT ITEWM X No -KD00,

Rive Proectin Prject24590-HLW-MX-HOP-SKID-00006

Waste Treatment Plant 24590-H LW-MX-HOP-SKI D-00007

24590-HLW-MX-HOP-SKID-00008

Data Sheet No. Rev.

24590-IILW-MKD-HOP-00019 10

System Performance (Seller, General Note 2)
Volatile Organic DRE *95 _% Semi-Volatile Organic DRE *95- %
NOx Reduction *95 % Ammonia consumption. max *15 lb/hr
NOx emissions, max *119 ppmvw Ammonia entering injection chamber: Pressure *p30 in-WG
Ammonia slip, max *10 ppmvwk Flow *14.0 lb/hr
AmnmonialNOx molar injection ratio *Temp. *100 'F
Pressure drop through Oxidizer unit *l0 in-WG Dilution Air: Pressure *80 in-WG
Minimum service life catalysr: Flow *200 scfm

VOC Catalyst *3 yes (EST.)
NOx Catalyst *3 vrs (EST.)

Recommended Catalyst replacement schedule: Replacement schedule could be 1-2 year intervals.

_____________________________ Components (Seller, General Note 2)
Catalyst: Organic: HOP-SCO-00001 & 00004 N Ox: HOP-SCR-00001 & 00002

Manufacturer BASF (VOCaC 300S) "Source Controlled' *BASF NO, CAT VNX-300
N umber of reactors I I__ _ __ _ _ _

N umber of catalyst modules *27 *27
Residence time (at standard conditions). sec 0.75 (General Note 9)
Arrangement *3 High x 3 Wide *3 High x 3AAWide
Total catalyst reactor vol. ftC *22.5 *22.5
Type Precious metal - platinum *Vanadiurn/Titaoium Oxide
Material: base/substrate Ceramic - cordiertie *Ceramic Cordiente
Total Number of layers per reactor 3 *3
Thickness of layer, in *10 *10
Space provided between layers for remixing Yes*
Space for additional layer, in No *No
Is dummy layer provided No *No
Number of flow passages *230 cpsi *64
Flow passage. in. x in. 0.060' x 0.060" *0.l1'xO0.l11
Face velocity thin reactor, fpm *427 *427
Outlet Offgas Temperature ftr site iceformanice 0 M)-5 Nmnl 0 M)-5 Nmnl
testing. T 0 Mn ,5 (oma)*0 Mn)-75 Nmnl

Design Temperature, 'F *750 *750
Catalyst module Dimensions, (L x MW xD) *12" x 12' x 10" *12"' x 12" x 10"
Catalyst module weight. lb *50 *50
Total weight of catalyst reactor. lb *1,350 *1.350

Housing:

Maera Tpe 347 SS 347 SS
Material~ficlecss. in *3/8 *3/8
Number of Section *1I *1I

- Weight of H-eaviest Secmtion. lb *10,500 *10.000

- Insulation Lining *Microporous (Supier G) *Microporous (Super G)
Maierial/Thicloicss, in *4 -4
Thermal Cond. Btu-in/tir (C "F *0.50 -0.84 *0.50 -0.84[ Method of Attachment *Studs with clips * Studs with clips
Design pressure, osig 'see 01/gas Inlet Conditions on pg. I

- Operating pressure, psig *see Of/gas Inlet Conditions on pg. 1
- Design temperature. 'F *See General Note 10

- Corrosion Allowance 0.0 10 inch 0.010 men
Erosion Allowance fNone None
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MECHANICAL DATA SHEET
HLW Catalytic Oxidizer / Reducer PLANT ITEM No.

24590-HLW-MX-HOP-SKID-00005
River Protection Project 24590-HLW-MX-HOP-SKID-00006
Waste Treatment Plant 24590-HLW-MX-HOP-SKID-00007

24590-HLW-MX-HOP-SKID-OO008

Data Sheet No. Rev.I24590-HLW-MKD-HOP-00019 10

Ducting:
Material/Thickness, in 37S//8*4S/38

Cross Section, ft x ft *Inlet = 18" x 24"!/ Outlet =4'x 5' *Inlet =18" x 24"!/ Outlet = 4'x a5'
Duct Velocity, fpm *Inlet =1034 / Outlet =200 *Inlet 1034 / Outlet =200

Design Temperature. 'F *See General Note 10

Corrosion Allowance 0.010 inch 0.010 inch

Erosion Allowance None None
Electric Heater: HO1'-HTR-00001 & 00007

Manufacturer *CCI Thermal
Type *Tubular Elements
Number of HeIat Zone *24 Hleating Elements / Zone
Number of Zones *5

Watt Density, Whon
2  *8.6

Power, kW*

Voltage/Current rating *480vI

Wetted Material Type *347 SS
Heating Element & Enclosure Material Type "Incoloy 800
High Temp. Surface Material Type 347 SS
Design Temperatuer, 'F *1000
Corrosion Allowance (Electric Heater Housing) 0.010" (does not include heater element components)

Erosion Allowance None

rRecuperative Heat Exchanger: HOI'-HX-0000l & 00003
Manufacturer *Thermo Z / Munters - Deschamps
Type "Plate / Frame
Cold Side Components & Enclosure Material 347SS5
Type
I-ot Side Components/Tubes; 347 SS / 439 SS
Ht transfer coefficient. Bin/hr ft

2 
'T "3.20

Heat exchange area, f2 "1.756
AT (LMTD). "F "122
Heat E-exchanger duty. Btu/hr *674.764

Design Tempemautre, F *See General Note IC
Corrosion Allowance 0.0 10 inch, No corrosion allowance requircd for heat transfer surface
Erosion Allowance None

Ammonia Injection Manifold: (Note 71
Type/Arrangement "Spray Nozzle Grid
Feed Inlet Dia. in "2
Supply Pressure/Temp (psi/"F) "0.5 / 100
Material Type 347 SS (Vessel Intemrats)

316L SS (Extemnal so Vessel)
No. of nozzle hars per manifold *4
No. of nozzles per bar "12
Spacing between nozzles, in "7.5 - 10
Nozzle opening diameter. in "0.0625
Corrosion Allowance 0.010 inch
Erosion Allowance None
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MECHANICAL DATA SHEET
HLW Catalytic Oxidizer / Reducer PLANT ITEM No.

24590-HLW-MX-NOP-SKI D-00005
River Protection Project 24590-HLW-MX-HOP-SKID-00006
Waste Treatment Plant 24590-HLW-MX-HOP-SKID-00007

24590-HLW-MX-HOP-SKI D-OOOO8

Data Sheet No. Rev.
24590HLW-MKD-HOP-00019 IC

Ammonia IAir Dilution Skid Layout (H-OP-SKID-00006 and 00008)

Ammonia / Air Dilution Skid
Requirements:

1. All equipment and appurtenances
including any platforms, ladders,
etc. must fit within the space
envelope.

H~
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MECHANICAL DATA SHEET
HLW atayti Oxdizr IRedcer PLANT ITEM No.
HLW atayti Oxdizr /Redcer 24590-HLW-MX-HOP-SKID-00005

River Protection Project 24590-HL W -HOP-SKID-00006
Waste Treatment Plant 24590-H LW-MX-HOP-SKID-00007

4591-HLW-MX-HOP-SKID-00008

Data Sheet No. Rev.
24590-HLW-MKD-HOP-00019 10

Catalytic Oxidizer IReducer Skid Layout (HOP-SKID-00005 and 00007)
Catalytic
OxidizerI
Reducer Skid

42'31,Requirements:

Nort 1. All
equipment
and

A appurtenan
ces
including
any
platforms,
ladders,

envelope.

2.
Maximum
allowable
equipment
dimension
s are

except that
the height
for Heaters
HOP-
HTR-
00001/
00007
shall
include
space for
maintenan
ce access.
If height is
exceeded,
heaters
shall be
moved to
above
structural
steel at the
1-",
elevation.
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MECHANICAL DATA SHEET
HLW Catalytic Oxidizer / Reducer PLANT ITEM No.

24590-HLW-MX-HOP-SKI D-00005
River Protection Project 24590-HLW-MX-HOP-SKID-00006
Waste Treatment Plant 24590-HLW-MX-HOP-SKID-00007

24590-HLW-MX-HOP-SKID-00008

Data Sheet No. Rev.
2459-HLW-MKD-HOP-OOO1 9 113

Notes

GENERAL NOTES:

1 . Nozzle location and orientation shall be as shown on drawing 24590-CM-POA-MBTO-00002-04-00002. Nozzle location
tolerance ±1/2" (X.Y,Z).

2. Seller to confirm values.

3. Seller' s data is rounded and based on preliminary engineering design.

4. Catalytic Skid and Sub component tag numbers follow:
Melter 1: HOP-SKID-00005: HOP-HX-00001, HOP-HTR-0000l, HOP-SCO-00001, HOP-SCR-00001
Melter 2: HOP-SKID-00007: HOP-HX-00003, HOP-HTR-00007, HOP-SCO-00004, HOP-SCR-00002

5. Data marked with an asterisk is or will be provided by Seller.

6. Contents of this document are Dangerous Waste Permit Affecting.

7. Ammonia / Air linjection Manifold desi-n shall be finalized after flow.modeling results.

8. Equipment location is shown on Drawings 24590-HLW-P I -P23T-O0l 12 and 24590-1-LW-P I -P23T-OO 117.

9. Oxidation catalyst residence time is based on pilot plant performance at the Catholic University's Vitreous State Laboratory (VSL).
Reference Regulatory Off-Gas Emissions Testing on the DM 1200 Melter SYstem Using HLW and LA WISimulants, 24590-101 -TSA-WOOO-
0009-166-00001. Offgas VOC content is based on Small Scale Melter Testing for All'v/ Alcohol Method Verification, VSL-08RI1390-l,

1 0. *Inlet at recuperative heat exchanger shall use a operating temperature of 355 OF (TI). From the outlet of the recuperative heat exchanger
to the inlet of the electric heater the operating temperature shall be 660 OF (T2). The electric heater shall be designed for 1000 OF. The
electric heater outlet pipe and SCO and SCR housings shall be designed using a 1000 OF temperature. Electric beater controls shall limit
the offgas temperature to 750 'T to insure catalyst performance. Inlet of the recuperative beat exchanger (T1' shall use operating
temperature of 750 OF. Outlet of the recuperative heat exchanger (T4) shall use a operating temperature of 490 OF.
See vendor drawing numbers 24590-CM-POA-iMBTO-00002-03-00038 and 24590-CM-POA-MBTO-00002-04-00030 for
location of TI, T2, T3, and T4.
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24590-HLW-MKD-OP-OO1 9
EQUIPMENT QUALIFICATION Rev.: 10

DATASHEET (EQD) Attachment 1, Page 11 of 15

_______________________Equipment Identification

Full Component Tag Number Or BNI 24590-HLW-MX-HOP-SKID-00005 Safety Classification

Stock Code Number 24590-HLW-MX-HOP-SKID-00006 E] SC 0 SS

24590-HLW-MX-HOP-SKID-00007 APC-PAM

24590-HLW-MX-HOP-SKID-00008

Equipment Datasheet Number 24590-HLW-MKD-HOP-0001 9

Description HLW Thermal Catalytic Oxidizer/Reducer for HLW Seismic Category
Secondary Offgas Treatment m S- CI

Manufacturer: TONEX El SC-LU D SC-TV

SSC-111 Seismic Interaction only

Location (Facility /Building and HLW/H-A123
Room No.)

Safety Function(s) The following are the Safety Significant functions of the TCO credited for DBE:

* Confinement of melter offgas

* Catalyst skid electric heater (HOP -HTR-0000I1/00007) high temperature interlock. Heater to

be shut down at a given high temperature set point to prevent over temperature condition. (Signal from
TE 0514 /2514 to JY 0520 1 2520)

A*nou ~ Piping - The ammonia piping shall provide confinement of amna

* Ammonia Air Addition (Dilution) - To dilute and maintain the TCO/SCR ammonia
concentration below the Lower Flammable Limits (LFL). air must be injected in the ammonia supply.

* Ammonia Supply Isolation Valve (YV 050412504) - The isolation valve for the ammonia
supply to the TCO/SCR shall close upon detection of low or no air injection.

* Low Temperature Interlock on SCR (Signal from TE 0336/2336.) - The low temperature
interlock on the selective catalytic reduction unit stops the injection of ammonia (Valves YV 0504/2504

arc closed).

* Protect ITS electrical components from damage by liquid sprays

Reference: 24590-XXTP-PSAR-ESH-01 -002-04, Rev 4j, Section 4.4.3.3 and 4.4.24

Equipment Safety Function Type Passive Mechanical Z Active Mechanical Z Electrical

TCO Housing Valves / Flow Meters Temperature Element

YV 0504 /2504 TE 0514 /2514

FT 0517 /2517 TE 0336 /2336

FT 0518 ' 2518

Seismic Safety Function Seismic Operability Requirements

0 Yes 11 No Z During Seismic Event Z After Seismic Event ElNone

24590-ENG-F00065 Rev 4 (Revised 12/15/20091 Ref. N/A



24590-IILW-MKD-HOP-

EQUIPMENT QUALIFICATION 00019 Rev.: 10SDATASHEET (EQD) Attachment 1, Page 12 of 15

Equipment Environmental Qualification (EEQ)
(Parameter values stated in this section do not include process conditions or operation induced conditions)

Classification of Environment 0 Mild Harsh Qualified Life (years) El 40 Other

TCO Housing - 40 years

Replacable Equipment: Less than 40 years

Heaters

Recuperative Heat Exchanger

Catalyst

Parameter
Parameter Duration Duration

Parameter Type/Units _ PV aluIe (number) Units WTP Source Document Number

Normal Ambients

High Temperature ('17) 83 Note I a Years 124590-HLW-UOD-WI 6T-0000l

Low Temperature (ff) 59 Note 1a N/A 24590-HLW -U0D-Wl6T-0000I

High Relative Humidity (%RH) 100 Note l a N/A 24590-H!LW-UOD-WI'l6T-00001

Low Relative Humidity (%RH) 10 Note la N/A ~24590-HLW-UOD-W16T-00001

High Pressure (in.-w.g.) 0 jNote 1a j N/A 24590-HLW-UOD-WI 6T-00001

ILow Pressure (in.-w.g.) -0.4 Note Ila N/A 24590-HLW-UOD-Wl6T-00001

Radiation Dose Rate (m~adlhr) 0.5 40 Years HW0UD-Wl6T00001

Plant/Process Induced Vibration [-]Yes Z No (oee

SAdditional Normnal Ambient Information:

Abnormal Ambients ________________________________

High Temperature (ff) I 3 hours!/ year 24590-HLW-UOD-WI 6T-00001

Low Temperature (ff) 40 Note I a N/A 24590-HLW-UOD-Wl6T-0000l

High Relative Humidity (%RH) 100 1Note I a N/A 24590-1 ILW-UOD-W I6T-0000 I

Low Relative H1umidity (%RH) 1 ______ Note la f N/A 249-IWUDW6-00

High Pressure in-g)4 Note I a N/A 24590-HLW-UOD-Wl6T-0000l

Low Pressure (i.-w.g) -6.7 Note I a N/A j24590-HLW-U0D-WI6T-0000l

Radiation Dose Rate (mR/lir) 0.5 40Yas 24590-HLWA-UOD-WI6T-0000I
Note 4 (Note eci)

Exposure to Wet Sprinkler System Yes L_ No hours 24590-HLW-UOD-WI 6T-00001
Note 5

Additional Abnormal Ambient
Information

Design Basis Events (DBE) Ambients

High Temperature ('F) 139 1000 hours 24590-HLW-LJOD-W] 6T-00001

Low Temperature (ff) 40 Note I a N/A 24590-HLW-UJOD-W] 6T-00001

Hig~h Relative Humidity (/.RE-) 100 482 nours 124590-HLW-UOD-WI6T-00001

24590-EN G-F00065 Rev 4 (Revised 12/15/2009) Ref. N/A



24590-HiLW-MKD-HOP-
EQUIPMENT QUAVLIFICATION 00019 Rev.: 10

DATAS EET EQD)Attachment 1, Page 13 of 15

Low Relative Humidity (%RH) 5 1000 hours -- 24 590-HLW-UOD-Wl 6T-00001

High Pressure (in.-w.g) 4 1000 hours J24590-HLW-UOD-WI 6T-0000l

Low Pressure (in.-w.g) -6.7 1000 hours 24590-HLW-UOD-WI 6T-00001

Radiation Dose Rate (rrR h) 0.5 hours 24590-HLW-UOD-WI6T-0000l
Note 4

Submergence [EYsE1N 1000 hours 24590'-HLW-UOD-Wl6T-0000i

Chiem-ical/Spray Exposure El Yes Z No N/A j hours N/A See Note 12

Additional DBE Information Note 2 for pressure units

DBE Chemical Types / Concentrations N/A D EChmclxpsrDeas1

Electrical Interfaces Supporting the Safety Function
Power Supply Voltage (VAC, VDC) 480 VAC

Power Supply Frequency (Hz) 60 H-z

Power Connection Method 3 Wired, solidly ground

1/O Signals to/friom Equipment BUL-YER

I/O Connection Method -- -BU-YER

Mechanical Interfaces
Mounting Configuration (orientation) Horizontal

Mounting Method (bolts, welds. etc.) Welded to embeds. See 24590-HLW-DD-S13T-00067

Auxiliary Devices ILifting, bugs

Equipment Seismic Qualification (ESQ)___

Number Revision

WTP Seismic Desigrn IENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FBOI- 4
Specification STRUCTURAL DESIGN LOADS FOR T0001

SSEISMIC CATEGORY III & IV
EQUIPMENT AND TANKS

Specified Seismic Load ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FBOI-4

24590-ENG-F00065 Rev 4 (Revised 12/15/2009) Ref. N/A



24590-HLW-MKD-HOP-

EQUIPMENT QUALIFICATION 00019 Rev.: 10

: I )DATASHEET (EQD) Attachment 1, Page 14 of 15

Equipment Seismic Qualification (ESQ)

Parameter Title Reference/Document Version /Remarks
Number Revision

Parameters STRUCTURAL DESIGN LOADS FOR TOQO1
SEISMIC CATEGORY III & TV
EQUIPMENT AND TANKS

24590-ENG-F0006 Rev 4 (Revised 12/15/2009) Ref N/A



24590-HILW-MKD-HOP-
EQUIPMENT QUALIFICATION 009Rv:1

DATASHEET (EQD) Attachment 1, Page 15 of 15

Equipment Qualification Notes and Additional Information

1. General Notes:

a) For thermal aging, the high normnal temperature shall he assumed to subsist for 40 years less the duration of the high abnormal temperature. For any lesser
qualified life, the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated so subsist for a certain number

of hours per year. it shall be taken to subsist for this number of hours for each year of the qualified life.

b) The ability so provide the safety function at the low normal temperature, the low abnormal temperature or the low DBE temperature (whichever be the lowest)

shall be established by test, analysis, or operating experience. The thermal aging at these respective low temperatures wI be conservatively covered by the
thermal aging per item a) above. Therefore, no duration is assigned for the low temperatures.

c) The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high and the low normal

and high and low abnormal, shall be established by test, analysis, or operating experience. No duration is assigned for the normal and abnormal humidity
conditions.

d) If the perfornstanee of the safety function of the equipment is affected by ambient pressure, she abilisy to provide the safety function at the extremes of she normali
and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures, shall be established by test,
analysis, or operating experience. No duration is assigned to the normal and abnormal pressure conditions,

e) (I) If the abnormral radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed to subsist for 40 years. or

any lesser qualified life, and she duration of the abnormal radiation dose rate is "0."

(2) If the abnormnal radiation dose rate is higher than the normal radiation dose rate. the abnormal radiation dose rate shall be assumed to subsist for 40 years,

or any lesser qualified life. and the duration of the normal radiation dose rate is "0."

f) The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.

g) Spray due to fire sprinkler actuation shall be taken to occur one over the entire qualified life duration for a period of 2 hours, even if the qualified life is a peniod
less than 40 years. If spray qualification is provided for DBE conditions (whether for water or chemical spray), then separate qualification for the fire sprinkler
spray need not be provided.

h) The values stated in this EQO are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids, self-heating, etc.
The data pertaining to process fluid and service induced parameters are to be taken into account Where significant, such as in thermal aging analyses. These data
can be obtained from the eq 'uipment data sheets or the Equipment Specification.

i) E quipment that is to be installed in inaccessible locations must he qualified so a 40-year life without the need for maintenance or replacement.

2. Data to be provided by SELLER through the submittal process as required on the G-321 -E form.

3. Where pressure is given in inches of water columnn (in-WC) in the source document, it is generally assumed that this is in reference so atmospheric pressure and
is, therefore, equivalent so inches of water gage (in-WE).

4. Normal. abnormal, and DBE dose rates are the same; therefore, abnormal & DBE doses do not add so total integrated dose based on normal dose rate over 40
years.

5. Wet Fire Sprinkler system in rOM. Room wetted 2 bra in 40 years via inadvertent actuation of fire sprinklers.

6. Fire Water spray is only spray present in the room.

7. Spray =Yes, if wet sprinklers or other liquid lines are present.

8. Vendor to determine impacts of submergence.

9. Environmental data provided is for room conditions only (does not reflect process condisions).

10. BUYER so assign doe number after receipt of seller submittal.

11. Deleted

12. Ammonia end nitric acid arc listed mn the HLW' Room environment Data sheet, 24590-lILW-LOD-WI 6T-00001, Rev 1. the determination that the DBE
exposure is N/A is as follows:

* Te nitric acid pipe line identified in CCN 156336 is not located in room H-A123.

* Cfonfinement of ammonia is achieved by designation of ammonia lines in HLW 'as SS and Seismic Category. SC-Ill. Additionally,
circumferential breaks and leakage cracks need not be postulated in lines less than or equal so I inch nomiunal pipe size, per 24590-MATP-GPG-
SANA-002, Section 3.3.3. Pipe Failures.

24590-ENG-FOO065S Rev 4 (Revised 12/1 5/2009) Ref N/A
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (ABA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its ABA authority. DOE asserts, that pursuant to the
ABA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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1Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste
treatment facilities where the Department of Energy's (DOE) Hanford site tank waste will be
pretreated and immobilized into stable glass form via vitrification. The WTP Contractor will
design, build, and start up the WVTP pretreatment and vitrification facilities for the US
Department of Energy's (DOE) Office of River Protection (ORP). The waste treatment facilities
will pre-treat and immobilize the Low-Activity Waste (LAW) and High-Level Waste (HLW)
currently stored in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia
River, north of the city of Richland. The WTP Facility will be constructed at the East End of the
200 East Area of the Hanford Site. Benton, Franklin, and Grant counties surround the Hanford
Site.

1.2 Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, materials selection,
appurtenances selection, project management, quality control, quality assurance, inspection,
fabrication, testing and labeling of 2 ea. HLW Thermal Catalytic Oxidizers/Reducers and the
associated AmmionialAir Dilution Skids.

The scope of work for the SELLER includes all work specifically defined in this specification
and its addenda and attachments. Work shall include, but is not limited to, the following:

1.2.1 NOT USED

1.2.2 High Level Waste: 2 ea. Thermal Catalytic Oxidizer/Reducer Skids, 24590-HLW-MX-HOP-
SKID-00005 and 24590-HLW-MIX-HOP-SKTD-00007. 2 ea. Ammonia/Air Dilution Skids,
24590-HLW-MX-HOP-SKID-00006 and 24590-HLW-MX-HOP-SKID-00008. 2 ea. Heater
Control Panels, HOP-PNL-00004 and H4OP-PNL-00008 (if vendor panel is provided),
Components are Seismic Category Ill as denoted on the M4DS in Section 2 of the MR.

1.2.3 NOT USED

1.2.4 Provide an analysis from a Thermal Catalytic Oxidizer/Reducer expert of the design to
determine expected catalyst changeout frequency.

1.2.5 NOT USED

1.2.6 NOT USED

1.2.7 NOT USED

1.2.8 NOT USED
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1.2.9 NOT USED

1.2.10 NOT USED

1.2.11 Provide certified material test reports, welding procedures, insulation installation procedures,
surface preparation and coating procedures, testing procedures, testing results, quality
assurance procedures, quality assurance inspection results, and all other procedures and
documentation required per this specification and its addenda and attachments.

1.2.12 Provide transportation, storage, and installation instructions for the Thermal Catalytic
Oxidizers/Reducers and the Ammnonia/Air Dilution Skids per manufacturer's
recommendation and this specification.

1.2.13 Provide packaging and prepare the Thermal Catalytic Oxidizer/Reducers Skids, the
Ammonia/Air Dilution Skids, control panels, shim pack, gaskets, special tools (if required),
and catalyst bed for shipment to the WTP site. Packaging shall be sufficient to allow outdoor
storage for a period of up to 12 months at the WTP site, without BUYER action except
routine inspection. Environmental conditions for storage are found in Section 3.6 of this
specification. SELLER shall provide specific guidelines for storage beyond 12 months.

1.2.14 Provide special tools required for installation and maintenance.

1.2.15 Provide Material Safety Data Sheets (MSDSs) for the catalyst cartridges and any other
potentially hazardous chemicals or materials which will be delivered to the BUYER.

1..6 Provide a theirmal analysis ofthe Thermal Catalytic Oxidizer/Reducer, and support frame mn
accordance with the requirements of this specification and Mechanical Data Sheets (MDSs)
in Section 2 of the Material Requisition (MR). Select insulation material (i.e. calcium
silicate, refractory brick, mineral wool, etc.) to meet thermal requirements of this
specification.

1.2.17 Provide detailed installation procedure for insulation, complete with design drawings and
insulation map.

1.2.18 Provide a seismic analysis of the Therm al Catalytic Oxidizer/Reducer and amimornia
supply/dilution skids in accordance with the requirements of this specification.

1.2.19 Provide shop painting of carbon steel surfaces.

1.2.20 Provide an equipment reliability assessment for all major components and subcomponents
including expected catalyst life of the Thermal Catalytic Oxidizers/Reducers. The definition
of components and sub-components is at SELLER's discretion.

1.2.21 Provide junction boxes to accommodate wiring to remote-mounted SELLER control panel.
SELLER shall provide wiring schedule, diagrams, and documentation to facilitate installation
of wiring from equipment to remote control panel.

1.2.22 Provide ASME Sec VIIII and B3 1.3 analysis of the Thermal Catalytic Oxidizer/Reducer and
the associated Ammnonia/Air Dilution supply piping in accordance with the requirements of
this specification.
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1.3 Work by Others

Specific activities and materials excluded fr~om the scope of this specification include:

1.3.1 Shipping to WTP jobsite

1.3.2 Material unloading and storage atjiobsite

1.3.3 Installation labor

1.3.4 Foundation embeds

1.3.5 NOT USED

1.3.6 NOT USED

1.3.7 Ammonia vapor supply to skid connection

1.3 .8 Electric power supply

1.3.9 Off skid external wiring

1.3.10 External connection to BUYER's instrumentation and controls

i.11 Installation of supplier provided removable / replaceable insulation for flanges. ahls
doors, access openings, as required.

1.3.12 ABB Control System Components, software and programming for normal (PCJ) and safety
control (PPJ) systems

1 .3.13 Containment Tent, portable IIEPA filter exhauster

1.3.14 Grounding cable

1.4 Acronyms

AISC American Institute of Steel Construction

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

ASTM American Society for Testing, and Materials

AWS American Welding Society

CGD Commercial Grade Dedication

CM Commercial
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COA Certificate of Analysis

DBE Design Basis Event

DRE Destruction and Removal Efficiency

FAT Factory Acceptance Test

FF Foundation® Fieldbus

FMIEA Failure Mode and Effects Analysis

HEPA High Efficiency Particulate Air

HLW High Level Waste

ISA Instrument Service Air

LAW Low Activity Waste

MACT Maximum Achievable Control Technology

MDS Mechanical Data Sheet

MR Material Requisition

MSDS Material Safety Data Sheet

MTBF Mean-Time Between Failure

NACE National Association of Corrosion Engineers

NDE Non-Destructive Examination

NEMA National Electrical Manufacturers Association

NFPA National Fire Protection Association

NOx Nitrogen Oxides

P&ID Piping and Instrumentation Diagram

PCJ Process Control System

PIP Process Industry Practices

PI Positive Material Identification

PPE Personnel Protection Equipment

PPJ Programmable Protection System
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PQR Procedure Qualification Record

PSA Process Service Air

QAP Quality Assurance Program

Q Quality

QL Quality Level

RPP River Protection Project

SC Safety Class

SCO Selective Catalytic Oxidation

SCR Selective Catalytic Reduction

SDDR Supplier Deviation Disposition Request

SS Safety Significant

SSCs Systems, Structures, and Components

SVOCs Semi-Volatile Organic Compounds

T C0 T hermial Catalytic Oxidizer

ULi Underwriters Laboratories, ic.

VOCs Volatile Organic Compounds

VSL Vitreous State Laboratory

WAC Washington Administrative Code

WPS Welding Procedure Specification

WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Deinitions

The equipment covered by this specification will be used in the WTP, where the following
definitions are applicable:

Quality Level (QL): The quality level identifies the quality requirements to be applied to the
equipment. The identified quality levels are Q (Quality), and CM (Commercial). Quality
requirements are specifically defined on the associated MIDSs and supplier Quality
Assurance Program (QAP) requirements data sheets.

Page 8 of 40
24590-GO4B-FOOO]19 Rev 4 (2/12I2008) Ref: 24590-WTP-3DP-64B-00049



24590-HLW-3P-MBTV-T0002, Rev 1
HLW Thermal Catalytic Oxidizers/ Reducers

Seismic Category (SC): Specific requirements for each seismic category are defined in
reference documents listed in Sections 2.3.12 and 2.3.26 of this specification.

Thermal Catalytic Oxidizer/Reducer Expert: One who has extensive knowledge regarding
the characteristics and application of Thermal Catalytic Oxidizers/Reducers. Must have a
minimum of five (5) years experience.

1.6 Safety/Quality Classifications

1.6.1 Refer to the MDS in Section 2 of the MR for Safety Class, Quality Level and Seismic
Category classifications related to the HLW Thernal Catalytic Oxidizers/Reducers and the
Ammonia/Air Dilution skids.

1.6.2 NOT USED

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and documents listed
below, which are an integral part of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For the codes and standards listed in Section 2,
the specific revision or effective date identified shall be followed. If a date or revision is not
identified, the latest issue, including addenda, at the time of quotation, shall apply.

2.2 Industry Standards

2.2.1I AISC MOI 6 - 9 t" Edition, Manual of Steel Construction. Allowable Stress Design, as tailored
in Appendix C of 24590-WTP-SRD-ESH-Ol-001-02, Safety Requirements Document Vol. HI
(see Attachment 3)

2.2.2 NOT USED

2.2.3 NOT USED

2.2.4 NOT USED

2125 NOT USED

2.2.6 ASME B3 1.3 - 1996, Process Piping Code, as tailored in Appendix C of 24590-WTP-SRD-
ESH-0 l -00 1-02, Safety Requirements Document Vol. H1 (see Attachment 2)

2.2.7 ASME B & PVC, Section VIfl-200, Division 1: Rules for Construction of Pressure Vessels

2.2.8 NOT USED
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2.2.9 ASME Y14. 100-2004, Engineering Drawing Practices

2.2.10 ASTM - E84-08, Surface Burning Characteristics of Building Materials

2.2.11 AS'YM - A240-07, Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

2.2.12 AWS D1.6-1999, Structural Welding Code, Stainless Steel

2.2.13 NOT USED

2.2.14 NEMA 250-2003, Enclosures for Electrical Equipment (1, 000 Volts Maximum)

2.2.15 NOT USED

2.2.16 NFPA 70 - 1999, National Electrical Code

2.2.17 NFPA 497-2007, Recommended Pra ctice for Classification of Hazardous Locations for
Electrical Installations in Chemical Process Areas

2.2.18 NOT USED

2.2.19 UL 467-2007, Standard for Safety Grounding and Bonding Equipment

2. 2.20 UL 508-2007, Standardfor Safety Electric Industrial Control Equi~pment

2..1 IL58-200 7, Standard for Industrial Control Panels

2.2.22 ANSI K61.1 - 1999, Safety Requirements for the Storage and Handling of Anhvdrous
Ammonia, as tailored in Appendix C of 24590-WTP-SRD-ESH-01-001..02, Safety
Requirements Document Vol. fl (see Attachment 1)

2.2.23 IEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits, as
tailored in referenced specification 245 90-WT P-3PS-EKO-TOOO 1

2.2.24 NOT USED

2.2.25 NOT USED

2.2. 26 NOT USED

2.2.27 NOT USED

2.2.28 NOT USED

2.2.29 NOT USED

2.2.30 NOT USED

2.2.3 1 AWS D 1. 1-2000, Structural Welding Code - Steel
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2.2.32 29 CFR 19 10, Occupational Safety and Health Standards for General Industry

2.3 Reference Documents/Drawings

2.3.1 24590-WTP-3PS.-&yPS.TOOO 1, Engineering, Specification for Shop Applied Special
Protective Coating for Steel Items and Equipment

2.3.2 245 90-WTP-3PS-GOOoo 40001, General Specification for Supplier Quality Assurance
Program Requirements

2.3.3 24590-WTP-3PS-G000100O02, General Specification for Positive Material Identifi cation
(PMI)

2.3.4 245 90-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling and
Storage Requirements

2.3.5S 245 90-WTP-3PS-JQo7-Tooo 1, Engineering Specification for Instrumentation for Package
Systems

2.3.6 24590-WTP3PS-EKOTOOO 1, Engineering Specification for Electrical Requirements for
Packaged Equipment

2.3.7 NOT USED

2.3.8 24590-WTP-3PS-NN~OO.TOO01 Engineering Specifi cation for Thermal Insulation for
Mechanical Systems

2.3).9 24590-WATP-3PS-PS02-T001, Engineering Specifi cation for Shop Fabrication ofPiping0

2.3.10 24590-T-3PS-SSOO-TOOO 1, Engineering Specification for Welding of Carbon Structural
Steel

2.3.11 24590-WTP-3PS-SSOO-TOOO2 General Specification for Welding of Structural Stainless
Steel and Welding of Structural Carbon Steel to Structural Stainless Steel

2. 3.12 24590-WTP-3PS-FBO 1 -TOOO 1, Engineering Specification fbr- Structural Design Loads for
Seismic Category 1II & IV Equipment and Tanks

2.3.13 245 90-WTP-3PS-NWPO4000O1, Engineering- Specif ication for General Welding and NDE
Requirements for Supplier Fabricated Piping

2.3.14 NOT USED

2.3. 15 2 45 9 0-WTP -3 PS -MVOO0 TOO0O 1, Engin eering, Specifi ca tio n for Press ure Vess el Des ign an d
Fabrication

2.3.16 245 90-1ATP-3PS-N1VB2-TOOO 1, Engineering Specification for Welding of Pressure Vessel,
Heat Exchangers and Boilers

2.3.17 NOT USED
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2.3.18 NOT USED

2.3.19 NOT USED

2.3.20 NOT USED

2.3.21 NOT USED

2.3.22 NOT USED

2.3.23 VSL-08R1390-1 Small Scale Melter Testingfor Allvl Alcohol Method Verification

2.3.24 NOT USED

2.3.25 NOT USED

2.3.26 245 90-WTP-3PS-M-V00-T0002, Engineering Specifi cation for Seismic Qualification Criteria
for Pressure Vessels

2.3.27 24590-WTP-LIST-CON-08-0001, Restricted.Materials List WFTP Safety Assurance

2.3.28 24590-WTP-3PS-JQ06-Tooos, Environmental Qualification of Control and Electrical
Systems and Components

2.3.29 24590-WTP-3PS-GO00-TO1 15, Environmental Qualification of Mechanical Equipment

3 Design Requirements

3.1 General

3.1.1 The Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution units
shall be designed per this specification, the applicable documents listed in Section 2 of this

seificaton, and the MDSs in Section 2 of the MR.

3.1.2 The WTP facility is designed for a minimum service life of 40 years. Structural and pressure
boundary components related to the Thermal Catalytic Oxidizer/Reducer and the associated
Ammonia/Air Dilution units shall be engineered with a design life of 40 years. Catalyst used
in the Thermal Catalytic Oxidizers/Reducers shall have a minimum design life of one year.
Other mechanical components shall have a minimum service life of five years with periodic
maintenance. Components that cannot be guaranteed for a minimum service life of five years
shall be identified in accordance with the following requirements:

* Failure rate or Mean-Time Between Failure (MTBF), whichever is available, and
the basis for the rate including specific references to any sources.

* Estimated modes of failure (example, dielectric breakdown, element overheat. etc.).
This may be delineated in a Failure Mode and Effects Analysis (FMEA). The
method used to perform the FMEA (Example, MJIL-STD-1629) and the year shall be
specificd. All assumptions used to perform the FMEA shall be clearly stated.
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" Recommended maintenance and frequency, as applicable.
* Estimated time to perform the recommended maintenance, as applicable.

The data above shall be based on the physical and environmental conditions delineated in this
specification and MJDSs. Where possible, the SELLER shall compare the figures for the
equipment in this specification to similar equipment sold and serviced by the SELLER. The
source for all estimates and any underlying assumptions shall be stated. If software is used to
perform the FMEA, the SELLER shall specify the software used and the version (example
software, Relex, Isogen, Reliasoft, etc.).

3.1.3 Operation of the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air
Dilution units shall be continuous for one year. Refer to MDSs in Section 2 of the MR for
thermal cyclic conditions.

3.1.4 The thermal and seismic analyses to be provided per this specification must verify that the
final detailed design of the Thermal Catalytic Oxidizers/Reducers and the associated
Ammonia/Air Dilution units meet the requirements set forth in this specification and its
addenda and attachments.

3.1.5 The maximum pressure drops across the Thermal Catalytic Oxidizers/Reducers shall be in
accordance with the requirements of the MIDSs.

3.1.6 The following requirements shall be met:

* Pressure boundary shall be designed in accordance with the requirements of ASME
B&PVC, Section VIII. Di-. 1 and BUE spcfcto 2459O-WTP-3PS=N!VOO-1
TOO001, Engineering Specifi cation for Pressure Vessel Design and Fabrication. Code
stamp is not required

" Non-Destructive Examination (NDE) requirements for the pressure boundary shall he
in accordance with BUYER specification 245 90-WTP-3P-MVO-T00O 1,
Engineering Specifi cation for Pressure Vessel Design and Fabrication, Commercial
Grade (CM) Vessels

*Seismic analysis shall be per BUYER sp~ecification 24590-WVTP-3PS-MVOO-T0002,
Engineering Specifi cation for Seismic qualification Criteria for Pressure Vessels

* The structure supporting the pressure boundary shall be designed per BUYER
specification 24590-WTP-3PS-MVOO-T0002, Section 7.2.2, Engineering Specification
for Seismic Qualification Criteria for Pressure Vessels

3.1.7 Penetrations in the pressure boundary (i.e. access doors, sample ports,. etc.) shall be designed
and reinforced in accordance with the requirements of ASME B&PVC. Section VIII, Div. 1,
and BUYER specification 24590-WTP-3P-MVO-TOO0l , Engineering Specification for
Pressure Vessel Design and Fabrication. In addition, access doors shall he designed for ease
of operation by one person.

3.1.8 If determined necessary by thermal analysis, SELLER shall design the Thermnal Catalytic
Oxidizers/Reducers to he externally insulated so the external surface temperature does not
exceed 140'F. Insulation shall meet applicable requirements of BUYER specification
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24590-WT1T-3PS-NNO-TOQOI Engineering Specification for Thermal Insulation for
Mechanical Systems.

3.1.9 Internal bracing shall be minimized. Where internal bracing is required, bracing members of
circular cross section are preferred.

3.1.10 NOT USED

3.1.11 NOT USED

3.1.12 The SELLER shall select insulation and design the Thermal Catalytic Oxidizers/Reducers
and support frame to prevent the BUYER's concrete foundation from reaching a maximum
temperature of 150'F.

3.1.13 SELLER shall design and supply necessary outlet piping for sample nozzles located
downstream of the recuperative heat exchanger required for ammonia control. SELLER shall
include pipe supports and Tied Expansion joints for both the offgas process inlet and outlet
connections. Tied Expansion joints shall be 2 ply or greater.

3.1.14 The following are the Safety Significant functions of the HLW Thermal Catalytic
Oxidizer/Reducer and the Ammonia/Air Dilution units. (Note: Only root components are
listed below. See P&TD 245 90-HLW-M6-HOP-00008 / -20008 for the remaining
components):

a) Confinement of Melter Offgas: TCO housing, piping, and appurtenances shall be
designed to maintain nffas confinemnt during normal operation, and during and
after a seismic event. Structural failure of internals shall not breach confinement
boundary.

b) Confinement of Ammonia: The armmonia supply piping, valves, and appurtenances
shall maintain confinement of ammonia during normal operation, and during and
after a seismic event.

c) Heater High Temperature Interlock: TE0514(Z), J-Y0520(Z), TE2514(Z),
JY2520(Z). Heater to be shut down at a given high temperature setpoint to prevent
an over temperature condition.

d) Low Dilution Air Flow Interlock: YV0504(Z), YV2504(Z), YV0509(Z),
YV2509(Z), FT0517(Z), FT2517(Z). FT0518(Z), FT2518(Z). Ammonia supply to
be shut off at a given low dilution air flow setpoint.

e) NOT USED

f) Low SCR Temp Interlock: TE0336(Z), TE2336(Z). Ammonia supply to be shut off
at a given low SCR temperature setpoint.

g) NOT USED

h) NOT USED

i) NOT USED

.3.1.15 NOTUSED
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3.2 Offgas Treatment System Description

Offgas is generated from the vitrification of radioactive waste in Joule heated ceramic melters.

3.2.1 NOT USED

3.2.2 HLW Thermal Catalytic Oxidizer/Selective Catalytic Reduction Units:

The feed to the HLW Thermal Catalytic Oxidizer/Reducer is primarily melter offgas that has
been treated by a Submerged Bed Scrubber (SBS), Wet Electrostatic Precipitator (WESP), High
Efficiency Mist Eliminator (THEME), HEPA Filters, Activated Carbon Bed Adsorber, and Silver
Mordenite column.

3.3 Basic Function

Each Thermal Catalytic Oxidizer/Reducer unit shall consist of four primary components, a
-recuperative heat exchanger, electric heater, VOC selective catalytic oxidation (SCO) bed, and
NOx selective catalytic reduction (SCR) bed. The rating of each component shall be determined
by the SELLER to meet the performance requirements specified in Section 3.4 of this
specification. SELLER shall also include ammonia dilution and mixing appurtenances necessary
to meet performance requirements of this specification.

3.3.1 Recuperative Heat Exchanger

The recuperative heat exchanger is primarily employed to recover heat from the SCR hot
exhaust gas for the Thermal Catalytic Oxidation/Reducer unit. The heat exchanger shall cool
down the hot SCR exhaust gas and heat the incoming offgas.

3.3.2 Electric Heater

The electric heater is downstream of the recuperative heat exchanger and is employed to heat
the offgas feed to the final desired oxidation and reduction temperatures. After startup, the
electric heater shall function as a trim control to raise the offgas temperature to the required
oxidizing temperature. Required oxidizing and reduction temperatures shall be per
performance criteria specified in Section 3.4 of this specification.

5.3.3 Oxidation Catalyst

The SCO, containing oxidation catalyst, is downstream of the Electric Heater and will
oxidize volatile and semi-volatile organic compounds creating water and carbon dioxide.
The residence time and number of catalyst beds shall be as specified in Section 3.4 of this
specification.

3.3.4 NOx Selective Catalytic Reduction Unit

The SCR, containing reduction catalyst, is downstream of the Oxidation Catalyst and shall
use ammonia injection to reduce the NOx to Nitrogen, Oxygen, and water through catalytic
reaction with ammonia.
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3.3.5 Ammonia Dilution System

The BUYER will supply ammonia gas to the HLW SCRs. SELLER shall specify dilution air
flow rates and pressures if required for the Armmna/Air Dilution system. SELLER shall
supply necessary equipment required to meet performance requirements.

3.4 Performance

3.4.1 Refer to the Thermal Catalytic Oxidizers/Reducers MIDSs for design data and gas stream
properties.

3.4.2 The organic Destruction and Removal Efficiency (DRE) performance shall be based on inlet
loadings specified in the MDSs.

3.4.3 The Thermal Catalytic Oxidizers/Reducers shall meet the DRE for Volatile Organic
Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs) as required in the
MDSs as well as residence time and minimum oxidizing temperatures specified.

3.4.4 The NOx SCR unit shall meet the reduction efficiency at less than the specified ammonia slip
concentration required in the IvlDSs.

.3.4.5 Detection limits used to verify the Thermal Catalytic Oxidizers/Reducers guaranteed
performance shall be based on BUYER information (MDS General Note 9).

3.4.6 SELLER shall provide curves plotting efficiency versus inlet operating temperature for the
Thermal Catalytic Oxidizer and Selective Catalytic Reducer catalysts.

3.4.7 SELLER shall provide ammonia slip curves for SCR performance.

3.4.8 NOT USED

3.4.9 NOT USED

3.4.10 The ammonia slip exiting the HLW systems shall be specified by the SELLER to meet the
NOx reduction efficiencies specified in Section 3 .4.4 of this specification.

3 .4.11 BUYER's residence time, specified in the MIDSs, is the minimum for VOC and SVOC
destruction and therefore shall be used by SELLER if it exceeds the SELLER's calculated
required residence time.

.3.4.12 As specified in the MDSs, concentrations of certain chemical compounds are subject to large
step increases and spikes. The SELLER's calculation shall account for these increases and
spikes.

.3.4.13 SELLER shall identify if additional NOx analyzers are required outside the boundaries of the
SELLER's equipment to meet the specified NOx reduction efficiency and ammonia shp
MDS requirements. SELLER shall obtain BUYER's approval for additional NOx analyzers.
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3.5 Design Conditions

3.5.1 Refer to the Thermal Catalytic Oxidizers/Reducers and the associated Ammnonia/Air Dilution
MDSs in Section 2 of the NM.

3.5.2 NOT USED

3.5.3 Shim plates will be placed on the BUYERS foundation embed plates-for leveling the HLW
ICO skids and the IHLW TCO ammonia skids. The SELLER shall provide the shim plates
and the design detailing how the shims are welded to the BUYERS embed plates and how the
equipment is connected to the shim plates.

The embed plate design location and elevation for HILW TCO skids and ammonia skids is
shown on drawing 24590-HLW-DD-S13T-00067. The design elevation for the top of the
embed plates is 0 feet - 0 inches, in plant elevation. The existing embed elevations vary from
plate to plate. Some embed plates are on design elevation, some embed plates are 1/8 inch
low and some embeds are 1/4 inch low. To account for embed elevations and waviness of the
concrete floor the bottom elevation for the HLW TCO skids and the HLW TCO ammonia
skids shall be set at + 0 feet, +1/2 inch in plant elevation.

The BUYERS existing embed plates for the ITLW TCO skids and HILW T CO ammonia skids
are coated carbon steel plates, stock code: EBPNSO 1 CH, shown on drawing 24590-PTF-DD-
S13T-00201. The carbon steel embed plates are coated with one layer of inorganic zinc
primer. When attachments are welded to the existing embed plates, WTP site welding
procedures require inorganic zinc primer to be removed within 2- 4 inches of the weld area.
Only carbon steel can be welded to the carbon steel embed plates where the inorganic zinc
primer has been removed. It is acceptable to weld a carbon steel skid frame or stainless steel
skid frame to the top of the carbon shim welded to the BUYERS embed.

SELLER shall provide shims specified below for the IILW TCO skids and H7LW TCO
ammonia skids. The shims are generic and can be used under any skid fr-ame as required.

All shim material shall be carbon steel, ASTM A572, grade 50, bare steel, no coating
required. Shim thickness is nominal.

(13) 1/2 inch thick shims (thi s quantity includes 2 spare shims)
(24) 5/8 inch thick shims (this quantity includes 4 spare shims)
(3) 3/4 inch thick shims (this quantity includes 2 spare shims)

3.5.4 NOT USED

3.6 Environmental Conditions

.3.6.1 The Thermal Catalytic Oxidizer/Reducer Skids and Ammonia/Air Dilution Skids will be
located indoors. Refer to MDSs for specific room environmental design conditions.

3.6.2 Thermal Catalytic Oxidizers/Reducers and components, except catalysts, and the
Ammnonia/Air Dilution Skids may be stored outdoors prior to installation at ambient extreme
temperatures ranging from minus 237F dry-bulb to 1 13F dry-bulb and a relative humidity of
0 to 100%.
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3.6.3 Refer to Sections 3.7, 3.9 and 3. 10 of this engineering specification for enclosure,
instrumentation and electrical requirements and related environmental qualification
requirements.

3.6.4 Safety Significant instrumentation that is required to meet environmental qualification shall
be qualified in accordance with engineering specification 24590-WVTP-3PS-JQ06-T0005.
Engineering Specifi cation for Environmental Qualifi cation of Control and Electrical Systems
and Components.

3.7 Mechanical Requirements

3.7.1 General

3.7.1.1 Due to access restrictions for installation, the Thermal Catalytic Oxidizer/Reducer units
shall be fabricated in such a manner that will allow delivery in three to five sections
that comply with the bounding dimensions specified in MDSs. Each section of the
Thermal Catalytic Oxidizer/Reducer shall be skid mounted.

3.7.1.2 The catalyst bed shall be designed for manual removal and replacement. The catalyst
bed shall be designed to meet service life requirements outlined in Section 3.1.2 of this
specification. The weight of a catalyst module shall not exceed 50 pounds for lifting
manually. BUTYER prefers side access for replacing the catalysts. If weights exceed 50
pounds, lifting beams or rigs shall be designed and supplied by the SELLER.

3.7.1.3 SELLER shall provide transitions for connection to BUYER's piping and gas analyzer
instrumentation. All flanges required for connection to BUYER' s piping and gas
analyzers shall have raised face flanges. See Attachment 4 (1{LW Skid Interface
Connections). See also Attachments 5 and 6 (Connection for Non-Routine Sample
Extraction and Connection for Sample Extraction - Permanent Typical, -respectively)
for non-routine and permanent analyzer connection details.

3.7.1.4 SELLER shall provide ICO drain lines. Drain lines shall be welded to the housing at
low points. Penetrations by drains shall be arranged and individually sealed so that
catalysis beds cannot be bypassed. Drain lines shall be piped to skid edge and flanged.

3.7. 1.5 NOT USED

3.7.1.6 SELLER shall design and supply recuperative heat exchanger outlet piping as specified
in the MDSs. Pipe fabrication and supports shall be designed in accordance with
ASME B31.3 and BUYER specification 24590-W17P-3PS-PS02-TOOOl Shop
Fabrication of Piping, and be included in the SELLER's scope of supply. SELLER
shall include pipe supports and tied expansion joints for both offgas process inlet and
outlet connections.

3.7.1.7 Mechanical components required to meet the Safety Significant functions of
containment of melter offas, shall be designed and fabricated to meet environmental
qualifications in accordance with engineering specification 24590-WTP-3P-GOOO-
TO0lS, Engineering Speciication for Environmental Qualijfication of Mechanical
Equipment.
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3.7.1.8 A containment tent or series of containments tents will be erected by the BUYER to
control the work area for catalyst removal and replacement after permanent installation
of the TCO units. The BUYER will supply and set up a portable KEPA filtered
exhauster for containment tent ventilation with discharge port monitoring. The TCO
unit will be ventilated using permanently installed process fans. Prior to opening the
catalyst access doors on the TCO unit, the TCO unit air will be sampled using an up
stream, 1/4 inch pre-installed sample tap. The air sample will be used to determine the
level of airborne radioactive material inside the TCO unit. After the air samples are
taken and deemed acceptable, opening the catalyst access doors will take place inside
the containment tent once stable air flow conditions are established.

The SELLER shall supply the following for each TCO unit:

. One 3/4 inch air sample tap per TCO unit. Include one 3/4 inch ball valve.
The sample tap shall extend 12 inches inside the TCO unit. The accessible
end of the 3/4 inch ball valve shall include a cap. There shall be at least 3
inches of clearance, for tightening bolts, between the insulating jacketing
and the underside of the flange.
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Catalyst removal / installation:

0 The catalyst bed (s) shall be designed for manual removal and replacement
without entering the TCO unit for contact maintenance. It is acceptable for
hands and arms to break the plane of the catalyst access door to reach inside
the TCO to operate jack bolts with hand tools or use tools with extended
handles to remove /replace catalyst modules. It is acceptable to split the
movable catalyst frame to minimize the weight of the frame being moved
for catalyst module removal / replacement. Pulling the Catalyst module
forward to unsnap the tongue and groove connection is not desirable. A
jack bolt system that applies pressure to the movable frame to hold the
catalyst modules in place is desired.

3.7.1.9 To facilitate process troubleshooting and to obtain additional data during testing and
operations, the SELLER shall supply the following for each TCO unit:

* One thermnowell between each of the VOC catalyst beds to be provided to
take temperature readings during non-routine evolutions. Thermnowells
shall be located to minimize flow disturbance and not interfere with the
manipulation of the catalyst access doors. The location shall consider
optimum accessibility. However, it is acceptable to locate the thermowell
on the top of the TCO.

" One sample port between each of the VOC catalyst beds to be used to
measure offgas concentrations during non-routine evolutions. Sample ports
shall be located to minimize flow disturbance and not interfere with the
manipulation of the catalyst access doors. The location shall consider
optimum accessibility. However, it is acceptable to locate the sample ports
on the top of the TCO. Include ball valve, blind flange, gaskets and bolts
for each sample port. See Attachment 5 (Connection for Non-Routine
Sample Extraction) for temporary connection details.

3.7.2 Recuperative Heat Exchanger

3.7.2.1 Unless otherwise specified, the heat exchanger pressure boundary shall be designed in
accordance with ASME B&PVC, Section VIII, Div. 1.
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3.7.2.2 The recuperative heat exchangers in the Thermal Catalytic Oxidizer/Reducer units are
expected to have a design life of 40 years. If the design life is less than 40 years, the
SELLER shall provide provisions for cleaning, maintenance, repair or unit
replacement. The SELLER shall submit options for cleaning, maintenance, repair or
provisions for total unit replacement of the recuperative heat exchanger. Options to be
considered, but not limited to, include:

* Body flanges that allow for total unit replacement,

* Clean out doors for maintenance access,

* Automatic wash systems/particulate collection hoppers, and

* Bolted connection to skid support frame.

3.7.2.3 Heat exchangers shall be designed for full differential pressure, with one side at the
design pressure and the other side at atmospheric pressure.

3.7.2.4 NOT USED

3.7.2.5 NOT USED

3.7.2.6 NOT USED

3.7.3 Ammonia/Air Dilution Equipment

3.7.3.1 Design and fabrication of ammonia piping and valves shall be in accordance with
ANSI K61.1, ASME B31.3, and BUYER specification 24590-WTP-3P-P02-TOOOl,
Shop Fabrication of Piping.

3.7.3.2 NOT USED

3.7.3.3 Piping and components required for the HEW Ammonia/Air Dilution shall be located
on a separate skid away from the Thermal Catalytic Oxidizer/Reducer skid, Refer to
NMS for space envelope and equipment layout requirements. SELLER shall include
necessary equipment to meet performance requirements of this specification.

3.7.3.4 NOT USED

3.7.3.5 NOT USED

3.7.3.6 NOT USED

3.7.3.7 NOT USED

3.7.3.8 NOT USED

3.7.3.9 NOT USED
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3.7.3.10 NOT USED

3.7.3.11 NOT USED

3.7.3.12 NOT USED

3.7.3.13 NOT USED

3.7.3.14 NOT USED

3.7.3.15 NOT USED

3.7.3.16 NOT USED

3.7.3.17 NOT USED

3.7.3 .18 NOT USED

3.8 Loading

3.8.1 The Thermal Catalytic Oxidizers/Reducers (245 90-HILW-MX-HOP-SKTD-00005/7) and the
associated Ammonia/Air Dilution assemblies shall be self-supporting, capable of carrying the
static loads of components and the stress imposed during shipment, installation, and
operation. See Section 2.3.26.

382 The Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution skids
shall be designed in accordance with the requirements of specification 24590-WTP-3PS-
FBO1I-TOOOl1, Structural Design Loads for Seismic Category Iff & ]IVEquipment and Tanks.

3.8.3 The SELLER shall provide a seismic analysis in accordance with Section 3.8.2 of this
specification. The SELLER shall provide the documented results of the seismic analysis in
report form to the BUYER.

3.8.4 The Thermal Catalytic Oxidizer/Reducer units shall be designed in accordance with the
nozzle load requirements as specified in the MSs in Section 2 of the NM.

3.9 Electrical Requirements

3.9.1 Electrical components and appurtenances furnished with the Thermal Catalytic
Oxidizer/Reducer and the associated Ammonia/Air Dilution units shall conform to the
requirements of specification 245 9OWTP-3PS-EKPO-TOOO I, Electrical Requirements -for
Packaged Equipment. Electrical components shall also meet applicable sections of NEPA
70, and requirements outlined in NFPA 497.

3.9.2 El ectric heaters shall be of the element type and mounted on removable flanged plates for
ease of maintenance. BUYER will supply a 480V 3 -wire wye grounded power circuit. If
SELLER's supplied heaters are rated for a lower voltage. SELLER shall supply the necessar-y
components to step the electricity down to the necessary voltage.

3.9.3 Electrical enclosures shall be NEMIA 4X rated.
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3.9.4 The Thermal Catalytic Oxidizer/Reducer control panel components shall be UL 508 listed
and certified. Control panels as a whole shall be UL 508A labeled.

3.9.5 Safety Significant electrical systems/components are required to meet environmental
qualification and shall be qualified in accordance with engineering specification 24590-WNTP-
3PS-JQ06-T0005, Engineering Specification for Environmental Qualifi cation of Control and
Electrical Systems and Components.

3.9.6 NOT USED

3.9.7 SELLER shall provide a grounding lug or boss, in accordance with T. 467, on the
equipment housing or frame to facilitate attachment of grounding cable by the BUYER.

3.9.8 SELLER shall provide total electric load for each Thermal Catalytic Oxidizer/Reducer.

3.10 Instrumentation and Control Requirements

3.10.1 Istrumentation and controls furnished with the Thermal Catalytic Oxidizer/Reducer and the
associated Ammonia/Air Dilution units shall meet the requirements of engineering
specification 245 90-WvTP-3P-JQ7-TOOO 1 Rev. 2, Instrumentation for Package Systems.
BUYER shall provide the appropriate ABB control system components (i.e. 110 modules,
power supplies) to the SELLER for fabrication into the SELLER' s heater control panel as
described in Section 3.4.2. 1.1 of 24590-W'T-3PS-JQO7-TOOO 1, Rev. 2. SELLER shall
provide non-ABB manufactured equipment (fiber optic converters, fiber optic patch cables
and plates, terminals, circuit breaker, wiring, etc.) and panel fabrication.

3.10.2 SELLER shall design the heater control panel to utilize the ABB control system equipment
and provide a panel arrangement drawing with Bill of Material identifying all parts to be
provided by the BUYER. SELLER shall provide an 110 list on the panel arrangement
drawing for all instruments. Reference BUYER's P&lIDs in Section 2 of the MR for
additional information regyarding instrument locations and types.

3.10.3 SELLER shall provide control narrative, logic drawings, termination drawings. and related
items as specified in 24590-WTP-3PS-JQ07-TOOOl1, Instrumentation for Package Systemns for
normal (PCJ) and safety control system (PPJ) operation. BUYER shall provide programmning
for normal operation (PCJ) via software included with BUYER supplied AB3B components,
and for safety operation via BUYER's safety control system (PPI). according to SELLER's
specification of the monitoring and control requirements. BUYER shall provide controller,
software, and attend and support the factory test of the equipment at the SELLER's facility.

3.10.4 NOT USED

3.10.5 In-line instruiments shall be wired or tubred to the skid edge. Tubing shall terminate with a
bulkhead connection. Wiring shall terminate in a Junction box.

310.6 NOT USED

3.10.7 NOT USED

3.10.8 NOT USED
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3.10.9 NOT USED

3. 10. 10 NOT USED

3.10.11 NOTUSED

3.10.12 NOT USED

3.10.13 NOT USED

3.10.14 Safety Significant instrumentation is required to meet environmental qualification and shall
be qualified in accordance with engineering specification 24590-WTP-3PS-3Q06-T0005,
Engineering Specification for Environmental Qualification of Control and Electrical Systems
and Components.

3.11 Lifting Requirements

3.11.1 Lifting lugs shall be installed on the Thermal Catalytic Oxidizers/Reducers and
Amnmonia/Air Dilution skid packages for balanced lifting and handling. SELLER shall
identify the weight and center of gravity of each package. All lifting points shall be designed
in accordance with the requirements of BUYER specification 24590-WVTP-3PS-GOOO-T0003,
General Specifi cation for Packaging, Handling, and Storage Requirements.

3.11.2 Lifting eyes or lugs shall be certified to be suitable for the safe, balanced lifting and handling
of the equipment without distortion or damage to the components.

3. 11.3 All lifting attachments shall have either a safety factor of three (3), based on material ultimate
strength, or five (5), based on the material yield strength. whichever is more conservative.
The lifting points and center of gravity shall have a label clearly identifying its safe working
load.

3.11.4 Lifting lugs must accept standard commercial lifting equipment. Chain blocks or braiding
shall not be permitted.

31.5The lifing lugs for the packages must be accessible from the top, without removal of
components or covers.

.3.11.6 NOT USED

3.11.7 SELLER to provide calculations for the lift lug design.

3.12 Thermal Analysis Requirements

3.12.1 Method of thermal analysis shall be proposed by the SELLER.

.3 .12 .2 Refer to IVDS for thermal analysis technical information and heat loss requirements (i.e.
thermal conductivity values, room temperatures, etc.).

3.12.3 The thermal analysis shall include the effects of stresses resulting from potential variations in
temperatures due to startup, normal operation, shutdowns, and thermal cycling of the
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Thermal Catalytic Oxidizer/Reducer. Analysis shall show that the Thermal Catalytic
Oxidizers/Reducers are adequate for the design life specified in Section 3.1.2 of this
specification. Analysis shall also establish design temperature of the TCOs.

3.12.4 The thermal analysis shall include thermal expansion of the Thermal Catalytic
Oxidizers/Reducers and resulting nozzle loadings in X, Y, and Z planes with deflections at
normal operating conditions and design conditions.

3.12.5 NOT USED

3.12.6 The thermal analysis shall determine the thickness and extent of insulation required on the
sides, ends, top and bottom of the Thermal Catalytic Oxidizers/Reducers to ensure that the
insulation jacket temperature and all exterior uninsulated portions with potential for
personnel exposure, do not exceed 140 OF at maximum design temperature.

3.12.7 The thermal analysis shall determine the thickness and extent of insulation required on the
bottom of the Thermal Catalytic Oxidizers/Reducers so that the temperature of the concrete
does not exceed 150 OF.

3.12.8 The SELLER shall provide the documented results of the thermal analysis in report form to
the BUYER. The thermal analysis report shall provide a complete thermal analysis of the
Thermal Catalytic Oxidizers/Reducers and shall include 3-D graphical results of models and
all calculations performed, as applicable to the analysis approach chosen.

3.12.9 All assumptions shall be plainly identified and data presented (including their uncertainty)
with precise logic.

3. 1210 The final thermal analysis report shall convey information to several disciplines, many of
whom may be less fam~iliar with the general subject than the authors. Care shall be taken to
use simple statements and expressions and to make statements as concise as possible. If
highly technical terms are necessary, they shall be adequately explained and defined.

3.13 Thermal Catalytic Oxidizer/Reducer Design Analysis Requirements

3.13.1 The SELLER shall conduct and submit Thermal Catalytic Oxidizer/Reducer design analyses
for the HLW units. The design analysis of the Thermnal Catalytic Oxidizers/Reducers shall be
conductcd by a Thermal Catalytic Oxidizer/Reducer expert to determine the expected catalyst
changeout frequency for the final Thermal Catalytic Oxidizer/Reducer design. SELLER
shall provide personnel qualifications to the BUYER for review.

3.13.2 Analysis shall be conducted considering operation of the Thermal Catalytic
Oxidizers/Reducers at design conditions outlined in this specification and MDSs.

3. 13.3 Analysis shall determine expected catalyst changeout frequency based on the gas
composition and load inform-ation specified in the MDSs in Section 2 of the IvIR.

3.13.4 The design analysis for expected catalyst changeout shall assume that the offgas flow through
the Thermal Catalytic Oxidizers/Reducers may vary as much as ±10% from the desie-n
flowrate specified in the MDSs in Section 2 of the MR.
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3.13.5 The SELLER shall provide the documented results of the Thermal Catalytic
Oxidizer/Reducer analysis with any graphical results, as applicable, in report form to the
BUYER prior to fabrication.

3.14 Accessibility and Maintenance

3.14.1 BLTYER's layout allows for necessary access and space requirements to facilitate
maintenance during normal plant operation Or scheduled shutdown.

3.14.2 Supplier's recommended accessibility and maintenance requirements for each piece of
equipment shall be included in the SELLER's design and shown on layout drawings. Side
access for replacement of the catalyst and related gaskets is required.

3.14.3 NOT USED

3.14.4 SELLER shall provide instructions and frequency of maintenance including lubrication,
rotation, heating, and any other type of preventative maintenance that will preserve the
equipment until the time it is put into operation, including:

* Up to 12 months outdoor storage prior to installation
* Outdoor preservation maintenance and inspection schedule
0 Indoor (installed) but not operating preservation maintenance and inspection schedule
* Operating preservation maintenance and inspection schedule

3.14.5 Frequency of inspection and maintenance intervals during operation shall be in accordance
with equipment SELLER's recommendations.

3.14.6 Equipment, instrumentation, and electrical components that are six feet over from ground
level and require routine maintenance shall be provided with permanent work platforms with
fixed ladders/stairs to perform maintenance.

3..14.7 Maintenance platforms and ladders, if applicable per 3.14.6, shall be designed to meet the
requirements set forth in 29 CFR 1910, Occupational Safety and Health Standards for
General Industry and AISC 9th Edition.

3.14.8 The maintenance platformns, if applicable per 3.14.6, shall he attached without welding after
the equipment is installed in the HLWA facility.

4 Materials

4.1 General

4.1.1 SELLER shall comply with specification 24590-WTP-3PS-GOOO-T0002, Positive Material
Identification (PMI).
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4.2 Construction

4.2.1 Materials of construction shall have properties suitable for the service conditions defined in
the MDSs.

4.2.2 The ASME and/or ASTM material numbers and grades shall be identified and a
"Manufacturer's Material Certificate of Compliance" shall be provided for the housing,
ducts, weld ifiller metal, and support framing integral to the Thermal Catalytic
Oxidizer/Reducer and the associated Amnmonia/Air Dilution assemblies. Material
designations shall be indicated on the fabrication drawings and in the material lists.

4.2.3 Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution skids shall be
fabricated from structural steel shapes and plates properly reinforced to be self-supporting,
capable of carrying the static loads of components and the stresses imposed during shipment,
installation, and operation.

4.2.4 Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution housings and
outlet piping shall be fabricated from materials specified in the MiDSs in Section 2 of the
MR.

4.2.5 NOT USED

4.2.6 Where the BUYER has not specified material types, the SELLER shall select materials
giving consideration to the design life of the equipment, compatibility with adjacent
materials, compatibility with the process materials and conditions, environmental conditions,
and coating requirements.

4.3 Prohibited Materials

4.3 .1 As applicable, mercury, zinc, cadmium, or other low melting point materials and halogens
shall not be used in direct contact with stainless steel. This prohibition also applies to use of
tools, fixtures, paints, coatings and sealing compounds. and any other equipment or materials
used by the SELLER in handling, assembly and storage of stainless steel parts or
components.

4.3.2 Asbestos shall not be used in any component of the Thermal Catalytic Oxidizers/Reducers,
the associated Amimonia/Air Dilution units, and appurtenances.

4.3.3 The prohibited materials list excludes materials that might be used for bearings. brazed joints,
or instruments.

4.3 .4 The equipment provided to the BUYER shall not contain any of the materials listed in 24590-
WTP-LIST-CON-O8-0001, Restricted Materials List WTP Safety, Assurance unless BUYER
(Safety Assurance) approval is obtained.
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4.4 Insulation

4.4.1 The SELLER shall provide detailed insulation installation procedures complete with
drawings showing methods and details for applying and securing insulation. istallation
procedures and drawings shall include details related to applying and securing metal
jacketing (if externally insulated), to the Thermal Catalytic Oxidizers/Reducers. The
insulation procedures shall be in accordance with BUYER specification 24590-WTP-3PS-
NNOO-T000 1 Thermal -Insulation for Mechianical Systems, and this specification. The
insulation installation procedures shall be reviewed by the BUYER prior to commencement
of work to install insulation on the Thermal Catalytic Oxidizers/Reducers.

4.4.2 SELLER shall provide shop fabricated and installed insulation to the maximum extent
possible, in an effort to minimize field insulation.

4.4.3 NOT USED

4.4.4 NOT USED

4.4.5 Provide for removable/replaceable insulation on flanges, manholes, doors, and access
openings.

4.4.6 DELETED

4.4.7 DELETED

4.4.8 DELETED

4.4.9 DELETED

4.4.10 NOT USED

4.4.11 NOT USED

4.4.12 NOT USED

4.4.13 NOT USED

4.4.14 DELETED

5 Fabrication

5.1 General

5. 1. 1 Fabrication of the thermal catalytic oxidizer/reducer units shall be in accordance with the
requirements of 245 90-WvTP-3PS-MVO-TOOO:., Engineering Specication for- Pressure
Vessel Design and Fabrication.
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5.1.2 Fabrication of piping shall meet the requirements of BUYER specifications 24590-WT7P-
3PS-PS02-TOOO 1 Shop Fabrication of Piping, 245 90-WTP-3P-NWVvP-TOO 1 General
Welding and NDE Requirements for Supplier Fabricated Piping, and ASME B3 1.3.

5.1.3 NOT USED

5.1.4 NOT USED

5.1.5 All stainless steel metal working, grinding, cutting, machining and welding shall use tools
and consumnables dedicated and segregated from all others to prevent cross contamination. A
dedicated work area for tools, equipment storage, parts storage and raw materials must be
established to control contamination. Welding consumnables for stainless steel welding must
be segregated from other consumnables.

5.2 Welding

5.2.1 Design and fabrication of the TCO pressure boundary shall be in accordance with
specification 245 90-WTP-3PS-MVO-TOO0l, Pressure Vessel Design and Fabrication

5.2.2 Welding of the TCO pressure boundary shall be in accordance with specification 24590-
WT P-3P-MVB2-TOO 1, Welding of Pressure Vessels, Heat Exchangers and Boilers.

5.2.3 Fabrication of TCO piping shall be in accordance with 24590-WTP-3P-P02-TOOO1, Shop
Fabrication of Piping.

5.24 Welding and" NDE of TCO piping shall be in accordance with specification( 24590-ITP-3PS-
NWPO-TOOO 1, General Welding and NDE Requirements For Supplier Fabricated Piping.

5.2.5 Procedures for welding, control and storage of filler material, nondestructive examination
(NDE) and postweld heat treatment (PWHT) are not required for commodities obtained from
a sub-supplier which are not part of the external pressure boundary. Commodities which are
not part of the external pressure boundary including the following, but are not limited to the:
recuperative heat exchanger, electric heater, catalyst modules. Although procedures for
welding of the recuperative heat exchanger are not required to meet basic requirements as
stated above, weld procedures for the recuperative heat exchanger shall be submitted to the
buyer for review. WTP has decided to go above the basic requirements by reviewing the
recuperative weld procedures.

5.2. 6 NOT USED

5.2.7 NOT USED

5.2.8 NOT USED

5.2.9 NOT USED

5.2. 10 Welding of carbon structural steel shall be in accordance with AWS D 1.l1 and specification
24590-WTP-3PS-SS0-TOO 1, Welding of Carbon Structural Steel.
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5.2.11 Welding of structural stainless steel shall be in accordance with AWS D1.6 and BUYER
specification 24590-WTP-3PS-SSOO-T0002, Welding of Structural Stainless Steel and
Welding of Structural Carbon Steel to Structural Stainless Steel.

5.2.12 NOT USED

5.2.13 NOT USED

5.3 Painting

5.3. 1 Shop painting shall be in accordance with 24590-WTT-3PS-AFPS-TOOOl, Shop Applied
Special Protective Coating for Steel Items and Equipment.

5.3.2 NOT USED

5.4 Assembly

5.4.1 NOT USED

5.4.2 NOT USED

5.4.3 NOT USED

5.4.4 The Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution units
shall have edges that are both smooth and not sharp to the touch.

5.4.5 NOT USED

5.4.6 NOT USED

6 Tests and Inspections

6.1 General

6.1.1 The SELLER shall provide all instruments, cables, and facilities necessary to perform any
shop tests, the Factory Acceptance Tests (FAT) and NDE.

6.1.2 SELLER shall provide the necessary hardware, fan, pre heater, power, controls, temporary
insulation, pipin g, and ductwork for the HLW TCOs and test equipment to set up and operate
the HLW TCOs at the design conditions specified in the HLW MIDS at the supplier's shop.
The HLW TCOs shall operate at a negative pressure so the test shall include a temporary
fan(s) setup which meets the HLW MDS design conditions and a temporary pre-heater to
simulate the hot gas from the melters (as specified in the MDS).

6.1.3 SELLER shall provide the necessary hardware, power, controls and test equipment to set up
and operate the Instrument Serice Air (ISA) supply on the Ammonia/Air Dilution Skid at
the conditions prescribed in the MIDS.
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6.1.4 Any non-conforming work shall be redone by the SELLER at SELLER's cost.

6.2 Personnel Qualifications

6.2.1 NDE personnel performing NDE shall work in accordance with the following BUYER
specifications:

* 245 90-WvTP-3PS-MVO-TOO 1, Pressure Vcssel Design and Fabrication,

0 24590-WTP-3PS-MVB2-TOO 1, Engineering Specification for Welding of Pressure
Vessel, Heat Exchangers and Boilers,

* 24590-WTP-3PS-SSO-TOO 1, Engineering Specifi cation for the Welding of Carbon
Structural Steel,

* 24590-WTP-3PS-SSOO-T0002, Engineering Specification for the Welding of Structural
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel,

a 24590-WTP-3PS-NWPO-TOOO 1, Engineering Specifi cation for General Welding and
NDE Requirements for Supplier Fabricated Piping, and

a 24590-WTP-3PS-PS2-TOO 1, Engineering Specifi cation for Shop Fabrication of
piping.

6.3 Non-Destructive Examinations

6.3.1 NIJE shall be in accordance with the following BUYER specifications:

" 245 90-WTP-3P-MVOO-TOOO1, Pressure Vessel Design and Fabrication,

* 245 90-WTP-3P-MVB2-TOO 1, Engineering Specification for Welding of Pressure
Vessel, Heat Exchangers and Boilers,

* 245 90-WTP-3PS-SSOO-TOOO 1, Engineering Specifi cation for the Welding of Carbon
Structural Steel,

" 24590-WTP-3PS-SSOO-T0002, Engineering Specification for the Welding of Structural
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel,

* 245 90-WTP-3PS-NWPO-TOO0 1, Engineering Specifi cation for General Welding and
NDE Requirements for Supplier Fabricated Piping, and

* 24590-WTP-3PS-PS02-TOOOl1, Engineering Sivecification for Shop Fabrication of
Piping.

6.3.2 NDE procedures shall be submitted to BUYER for review prior to use.

6.3 .3 Submittal of exposed radiographs is required. Original set of exposed radiographic film must
be sent, along with technique and reader sheets. Film must be packaged in such a manner as
to preclude moisture and handling damage.
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6.4 Shop Tests

6.4.1 SELLER shall perform the FAT that demonstrates the function of the equipment. These tests
shall be conducted in accordance with Section 6 of 245 90-WTP-3PS-JQ7-TOOO1 Rev. 2,
Section 6 of 24590-WTP-3P-EKPO-TOOOI, Rev. 3, and additional requirements identified
within this specification.

6.4.2 BUYER's Supplier Quality (SQ) representative shall witness the FAT, and BUYER's
Engineering shall be present for the Functional Testing portion of the FAT.

6.4.3 Prior to notification by SELLER that a unit is ready for the BUYER to witness the Functional
Test portion of the FAT, SELLER shall perform all other FAT mechanical and electrical
inspections to ensure completed equipment is functioning and ready for the Functional Test.
Any deficiencies shall be corrected prior to the Functional Test.

6.4.4 SELLER shall have unit up and ready for Functional Testing prior to the BUYER's team
arriving on the day the Functional Test is to commence.

6.4.5 SELLER shall subrmit FAT inspection plan and Functional Test procedure for BUYER
review prior to use by the SELLER. SELLER shall provide a signed copy of completed FAT
inspection report (information only) to BUYER at time of notification that SELLER is ready
for the Functional Test.

6.4.6 SELLER shall submit a report of FAT results.

6.4.7 Functional Test procedures shall be prepared by the SELLER in accordance with 24590-
WTP-3PS-JQO7-T0001, Rev. 2, Section 11.3.2. As stated in 24590-WTP-3P-JQO7-TOO0l,
Rev. 2, the scope of functional testing shall be agreed to between the BUYER and SELLER
via review of the proposed test procedure.

6.4.8 The following is a list of preliminary BUYER expectations for the HLW TCO Functional
Test. This list is subject to change by the BUYER during review of proposed test procedure.
Changes to these expectations, agreed to during review of the proposed test procedure- do not
need to be reflected in a revision to this specification.

a. Test setup shall simulate the melter operating conditions per the mechanical data sheet.

i. Pressure testing shall be performed in accordance with required testing specified
in ASME B3 1.3-1996 or ASME BPV Code Section ViII Division I as applicable.
In addition to these codcs required pressure tests, additional testing shall bc
performed to further demonstrate the pressure boundary~integrity of equipment
which will be subject to internal pressure above atmospheric during normal
equipment operation. Record on FAT datasheet.

ii . Sensitive Leak Testing shall be performed on piping in accordance with ASME
1331.3-1996 Section 345.8. Record on FAT datasheet.
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iii. Bubble Testing shall be performed on equipment designed and fabricated in
accordance with ASMvE BPV Code Section VIII, Division I in accordance with
ASME BPV Code Section V, Article 10. Record on FAT datasheet.

iv. Obtain unit pressure drop measurements at ambient conditions and at heatup
intervals specified by the BUYER. Record on FAT datasheet.

v. Obtain catalyst bed seal measurements at ambient conditions and at heatup
interval specified by the BUYER. Record on FAT datasheet.

vi. Preheat the incoming air, prior to HOP-HTR-0000 1 and HOP-HTR-00007, to
simulate the hot offgas from the melter.

vii. Provide power and temporary controls for heater HOP-HTR-00001 and HOP-
I]T-000 07.

viii. Run the HLW TCO for 24 hours under this setup, prior to test objective testing.

b. Test objectives:

i . Verify the TCO heater, HOP-HTR-0000 1 and HOP-HTR-00007 provides the
required heat to maintain temperature within the operating range as specified on
the MDS.

ii. Verify the melter maximum flowrate of approximately 3092 ACFM can be
achieved. The flowrate provided here is for information only and subject to
change. Refer to the MIDS for the actual flowrate.

iii. Verify the actual differential pressure drop is less than the allowable differential
pressure drop of 12 inch water gauge. The pressure drop provided here is for
information and subject to change. Refer to the MIDS for the actual pressure
drop. Record on FAT datasheet.

iv. Verify the TCO outlet temperature at TE 0336 or TE 2336 is less than 426 'F.
The temperature provided here is for information and subject to change. Refer to
the MDS for the actual temperature. Record on FAT datashieet.

vNOT USED

vi. Verify no leaks at the access doors under operating conditions. Ultrasonic leak
detectors like AccuTrak VPE-1000, SON-TECTOR 123 or equal are acceptable
for leak testing around the access door gaskets.

vii. Verify unit pressure drop is within acceptable limits as stated in BUYER-
approved FAT. Record on FAT datasheet.

viii. Verify the floor temperature under the TCO is less than 150'F. Record on FAT
datasheet.

c. After the TCO unit has cooled, verify unit pressure drop is within acceptable limits as
stated in BUYER-approved FAT. Record on FAT datasheet.
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d. After the TCO unit has cooled, verify no deformation or degradation to the housing and
internal components. Document findings on FAT datasheet.

e. After the TCO unit has cooled, obtain catalyst bed seal measurements and compare to
measurements taken in Section 6.4.8.a.ii. Record on FAT datasheet.

f. After the ICO unit has cooled, demonstrate the catalyst can be removed and replaced
with out a person breaking the plane of the access doors. It is acceptable if arms break
the access door plane during catalyst removal or installation.

i. Supplier to submit a catalyst installation and removal procedure.

6.4.9 The following is a list of expectations for the Ammonia Skid Functional Test. This list is
subject to change by the BUYER during review of proposed test procedure. Changes to these
expectations, agreed to during review of the proposed test procedure, do not need to be
reflected in a revision to this specification.

a. Test set up:

i. Pressure testing shall be performed in accordance with required testing specified
in ASME B31.3-l1996 or ASME BPV Code Section VIII Division l as applicable.
i addition to these codes required pressure tests, additional testing shall be

performed to further demonstrate the pressure boundary integrity of equipment
which will be subject to internal pressure above atmospheric during normal
equipment operation. Record on FAT datasheet.

ii. Sensitive Leak Testing shall be performed on piping in accordance with ASME
B31.3-1996 Section 345.8. Record on FAT datasheet.

iii. It is acceptable to use temporary air and controls to open and close valves on the
Ammonia/Air Dilution Skid.

b. The SELLER shall provide the following air source:

i. NOT USED

ii. Dry, oil and dust-free Instrument Service Air (ISA) at 90-150 psig and with a
dew point value of -40'F at 100 psig based on ISA 7.0.0 1.

c. Test objectives:

1. Satisfactory results for 6.4.9.a criterion stated above.

ii. Actuated valves are full-cycled a minimum of 3 times and flow instrument loops
respond per the design.

6.4. 10 NOT USED

6.4.11 NOT USED

6.4.12 NOT USED
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6.4.13 SELLER provided lifting equipment such as, but not limited to, spreader beams, strong
backs, and yokes, shall be tested in accordance with Section 9.4 of 245 90-W;TP-3P-GOO-
T0003.

6.4.14 All overhead lifting points shall be proof tested. Test and examination
certificates/documentation shall be provided to the BUYER for review. Lifts shall be
conducted in accordance with a BUYER reviewed handling procedure.

6.4.15 Deleted

6.4.16 After the proof tests, the lifting points shall be inspected:

6.4.17 The welds on fabricated lifting lugs shall be dye penetrant tested. Acceptance criteria shall
be from the prevailing weld design code or standard.

6.4.18 Lift points shall be inspected for visual permanent plastic deformation of the material that
may invalidate the design analyses for the lift point.

6.5 Site Tests

6.5.1 The BUYER startup personnel shall perform acceptance tests after initial installation to
confirm the Thermal Catalytic Oxidizers/Reducers and the associated Ammnonia/Air Dilution
units meet the performance requirements specified in Section 3.4 of this specification.

7 Preparation for Shipment

7.1 General

The Thermal Catalytic Oxidizers/Reducers, catalysts, assemblies and the associated
Ammonia/Air Dilution units shall be packaged, handled, and stored in accordance with BUYER
specification 24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging,
Handling, and Storage Requirenients.

7.2 Tagging

7.2.1 A stainless steel nameplate shall be attached in a visible location to each Thermal Catalytic
Oxidizer/Reducer and Ammonia/Air Dilution unit showing the manufacturer's name, shop
location, date of manufacture, serial number, equipment rating, equipment tag numbers,
weight of assembly and purchase order number. Instruments shall be tagged per 24590-
WTP-3PS-JQ07-TOOO1I, Rev. 2, Section 8.

7.2.2 Electrical/Control panels shall be tagged with component identification numbers per 24590-
WTP-3PS-JQO7-T0001, Rev. 2. Section 3.6.8.

7.2.3 Mechanical subcomponents (valves, strainers, expansion/fl ex Joints, filters, mixing chambers,
etc) shall have component identification number engraved on a 1/16" minimum thick
stainless steel tag with 1/4" minimum character height, securely attached with 1/16" minimum
diameter aircraft cable and ferrules.
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7.2.4 Component identification numbers shall be as shown on BUYER's P&JDs or MDSs attached
to the MR, or will be provided via BUYER mark up of SELLER submitted drawings.

7.3 Documentation

SELLER shall ensure that appropriate documentation is prepared and signed by the appropriate
person(s), if required. The shipping documentation shall accurately reflect specific traceability
to the items being shipped. Drawings (wiring diagrams), showing external terminations for
BUYER use to connect to SELLER provided instrumentation, shall be marked with the
BUYER's instrument tag numbers.

8 Quality Assurance

8.1 General Requirements

8.1.1 The SELLER's QAP Requirements are included in BUYER specification
245 90-WTP-3P-GOOO-TOOO 1, General Specification for Supplier Quality Assurance
Pro grain Requirements.

8.1.2 SELLER's QAP Manual shall he submitted to BUYER for review in accordance with
BUYER specification 24590-WTP-3PS-GOOO-TOOo 1, General Specification for Supplier
Quality Assurance Program Requirements.

8.1.3 SELRs QAP, as a minimum, shall contain the requirements detailed on the CM Datasheet
of Quality Assurance ProQ~ram Requirements, attached to Section 2 of the MR.

8.1.4 For items designated quality level commercial (CM), no additional QA program requirements
are mandated by BUYER beyond SELLER's commercial QA program.

8.2 Quality (CM) Requirements

8.2.1 SELLER shall have in place a QAP meeting the requirements of BUYER specification
24590-WTP-3P-GOOO-TOOO 1, General Specifi cation for Supplier Quality Assurance
Program Requirements.

8.2.2 NOT USED

8.2.3 The successful bidder must pass a pre-award survey by the BUYER. SELLER shall
demonstrate that its quality program is in compliance with the quality requirements listed in
the Supplier Quality Assurance Program Requirements Data Sheet.. The SELLER shall
allow the BUYER, its agent, and DOE access to their facility and records pertaining to this
purchase order for the purpose of Quality Assurance Audits and Surveillance at mutually
agreed times.

8.2.4d SELLER shall submit their QAP and work plan to BUYER for review prior to
commencement of work. The plan shall include documents and procedures to implement the
work and include a matrix of essential Quality Assurance elements cross referenced with the
documents/procedures.
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8.2.5 NOT USED

8.2.6 NOT USED

8.2.7 NOT USED

8.3 Supplier Deviation

Each SELLER shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition, the supplier shall be required to describe
the recommended disposition for BUYER's acceptance based on appropriate analysis. Submittals
of request for deviations from lower-tier suppliers shall be through the prime supplier to WVIP.
SELLER-proposed deviations from procurement documents shall be initiated by use of Supplier
Deviation Disposition Request (SDDR) form in Section 2 of the MR.

9 Configuration Management
Equipment and/or components covered by this specification are identified with plant item
numbers shown in the MDSs. Each item shall be identified in accordance with Tagging in
Section 7.2 of this specification.

10 Documentation and Submittals
10.1 General

SELLER shall submit to BUYER Engineering and Quality Verification documents in the forms
and quantities shown in Form G-321-E, Engineering Document Requirement, and Form G-321-V,
Quality Verification Document Requirements, attached to the MIR.

10.2 Submittals

The SELLER shall submit the following,:

10.2.1 Drawings

Drawings shall be in accordance with ASME Y 14. 100 and show the following information:
10.2.1.1 The outline dimensions of each Thermal Catalytic Oxidizer/Reducer and Ammonia/Air

Dilution units, including outline and detail drawings for each component. These
drawings shall reflect the "as-shipped" configuration of the equipment and
instrumentation.

10.2.1.2 Details of construction.

1021.3 Mounting- dimensions and information required for the design of supports and
foundations.

10.2.1.4 Operating weight and center of gravity of each Thermal Catalytic Oxidizer/Reducer
and Ammonia/Air Dilution unit.
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10.2.1.5 The space required for the removal of components.

10.2.1.6 The location of access doors.

10.2.1.7 Thermal insulation and interface points with BUYER's foundation.

10.2.1.8 NOT USED

10.2.1.9 NOT USED

10.2.1.10 Wiring and schematic diagrams. Diagrams shall include wire gauges and fuse sizes
applicable to the supplied units only.

10.2.1.11 The ASTM or equivalent designation for materials.

10.2.1.12 Nozzle locations for connections to BUYER's process and utility piping including
electrical and instrumentation connections.

10.2.1.13 Piping and instrumentation diagrams (P&IDs).

10.2.2 Procedures

Procedures shall include but are not limited to:

10.2.2.1 SELLER's shipping preparation and storage procedures.

10.2.2.2 Startup, operation, shutdown and idle p~rocedures/manual.

10.2.2.3 Catalyst changeout procedures.

10.2.2.4 Performance test procedures and acceptance criteria for shop tests.

10.2.2.5 Insulation installation procedures.

10.2.2.6 Surface preparation and coating procedures for components specifically fabricated for
the TCOs/SCRs.

10.2.3 Inspection and Test Reports

10.2.3.1 NOT USED

10.2.3.2 NOT USED

10.2.3.3 Performance test reports for shop tests.

10.2.3.4 NOT USED

10.2.3.5 Reliability assessment.

10.2.3.6 NOT USED

10.2.3.7 NOT USED

Page 38 of 40
24590-GO4B-FOOOI 9 Rev 4 (2/12/2008) Ref: 24590-WTP-3DP-GO4B-00049



24590-HLW-3PS-MBTV-TOOZ, Rev 1
HLW Thermal Catalytic Oxidizers/ Reducers

10.2.4 Calculations

10.2.4.1 Seismic and Thermal analyses/calculations shall be submitted for BUYER's review and
permission to proceed. Analyses shall include nozzle loadings and deflections for
normal operation and design conditions.

10.2.4.2 NOT USED

10.2.4.3 NOT USED

10.2.5 Manuals

Manuals and instructions shall include:

10.2.5.1 Erection and installation manuals which provide complete, detailed procedures for
installing and placing equipment in initial operation. The manuals shall include all
erection and installation drawings. Refer to BUYER specification 24590-WTP-3PS-
GOOO-T0003 General Specifi cation for Packaging, Handling and Storage Requirement,
for additional requirements.

10.2.5.2 Operation, accessibility and maintenance manuals which provide complete, detailed
descriptions of components and appurtenances with data sheets showing design,
construction and performance data for equipment. Manuals shall include drawings
required for operation, maintenance and repair, maintenance requirements, instructions
and operational troubleshooting guides.

10.2.5.3 Instruction manuals shall cover items purchased, including materials that the SELLER
has obtained from a subcontractor. The SELLER shall obtain such manuals and lists,
and submit them to the BUYER.

10.2.5.4 The SELLER shall provide instructions regarding transportation, site storage and
preparation, and protection of equipment after installation and prior to operation. Refer
to BUYER specification 245 90-WTP-3P-GOOO-T0003 General Specification for
Packaging, H-andling and Storage Requirement, for additional requirements.

10.2.6 Certificates of Conformance and Acceptance

10.2.6.1 SELLER shall provide Certificates of Conformance demonstrating compliance with all
applicable standards, specifications, and drawings.

10.2. 6.2 SELLER shall certify lifting eyes or lugs an&'/or spreader bars are suitable for the safe.
balanced lifting, and handling of the equipment.

10.2.6.3 Attachment 7 provides the Certificate of Analysis (COA) for BASF Catalysts, LLC
(VOCat 300S) used in Catholic University's Vitreous State Laboratory (VSL) testing.
Prior to release for shipment SELLER shall provide the COA demonstrating the
performance of the oxidation catalyst is equal to or better than the oxidation catalyst
used in the reference VSL testing (Ref. MDS General Note 9) for BUY-ER's
acceptance.
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10.2.7 Schedules

Lists and schedules shall include:

10.2.7.1 Schedule of engineering and fabrication.

10.2.7.2 Parts list, and cost for parts and items subject to deterioration and replacement.

10.2.7.3 List of reconmmended spare parts. The spare parts list shall include names of the
original equipment manufacturer with appropriate part numbers.

10.2.8 Materials Certificates/Statistics

10.2.8.1 Material Certificate of Compliance shall be submitted for components of each Thermnal
Catalytic Oxidizer/Reducer unit and each Ammonia/Air Dilution unit. Certificate shall
include certified material test reports of chemical and physical properties for all stress
components.

10.2.8.2 Manufacturer's Material Certificate of Compliance with ASMvE and/or ASTM material
numbers and grades shall be provided for the housing, ducts, weld filler metal, and
support framing integral to each Thermal Catalytic Oxidizer/Reducer and each
Ammonia/Air Dilution assembly.

10.2.8.3 Material Safety Data Sheets (MSDSs).

10.2.9 Data

Data shall include:

10.2.9.1 BLTYER's Mechanical Data Sheets, completely filled out by the SELLER, showing all
information required to determine that the units are of the design and materials
specified herein.

10.2.9.2 All data compiled during FAT testing.

10.2.9.3 NOT USED

10.2. 10 NOT USED

I1I References

Design changes incorporated by reference:

245 90-WTP-SDDR-MS-1 0-00004
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340ANSI K61. 1, American National Standard Safety Requirements for the
Storage and Handling of Anhydrous Ammonia

Revision. 1IX t
Sponsoring Oganization- Compressed Gas Association, ic

WTI? Specific Tailoting.

The following tailoring of ANSI K61I is requird for use bY the VsTP project an an implemening
standard for the safety relaied systemns design

Page Q Section S I Equtipment and systems

Revise Sec tion a5 1 as follows:

Not Applicable

Justification: Section allows tie, continued use or reinstallation ofcontainers and s ,vstenss designed and
installed under- earlier versions of codes and ANSI standards NATPdoes 11so, plan on using previously
installed or design equipment. Thctofow, Section 5 1 of this standard will not be implemented for tits
prol ec L.

Page 19 Section CL3 Pressure relief devices

Revise Sec nion 63 2as follows:

Not Appljcab~u

Justification: Section specifies relief valve design I'orutderground containers NATP does not plan to
install underground con tainom. Therefore. Section 632o1 this standard will ncd be implemented for this
peoj Oct.

Revise Section 633as follows

Not Apptlicable

Justification: Sction specifies mnle design for relief for underground containers VvTP does nts plait
to install underground containers. lliutr. Secton] Eia3Cf thiS atindaid will etotbe inmplemnted for
thin project.
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Page VR Section 64 Installation of storage containers

Revise Sec ton 6 44 as follows:

Not Appli cable

Justification: Section s ' ecifies design requiremnents for the instaliation of undvrgqround conta~ners. VTP
does not plan tD install underground containers. Therefore, Section 644of this standard will not be
implemnented for this proiJCot.

Revise Section th45as follows.

Not Applicable

Justification: Section specifies designl requirements for the installation of underground contaieers. VeTP
does not plan to install underground containers. Tnierefore. Section 645of tijs standard will not be
imoplemnteted for this pro~ert.

Revise Section 64.7as follows.

NoT Apolicabie

Justification: Section specifies design requirements lorthe installation of underground storage systems
WV? does DI -plan to install underground storage sstem. Thiereforec, Section in47of this standard will
nOt be implemented Inr this project.

Revie Sectoni 648as follows

Noi Applicable

Justification: Scctioi specifies design requirements for the installation of underground tanks. \eT? dries
no:pla toinsalltrnergous raksThcei ore, Section 6 45 of this standard wll not be trnplemnented

for this Ppoject

Page 2Q Section 6R5 Reinstallation of containers

Revise SeCtion 656s followAs:

Not Applicable

Justification: Section specifies requirements lor mlnistallatlon o1 containers \VeT? does nor plan to use
previously unsed cotesiners Tniereforu, Section td5of this standard will not be impiemensted for this

C.3-



24590-HLW-3PS-MBTV-T0002 REV I ATTACHMENT I
PAGE') OF 5

Appendix C: fimeletne~ng Standards

Pages 21-2a Section 7 Refrigerated storage

Revise Section 7 as feillows:

Not Apphicabie

Justification: This section establishes design requirements for system using tanks for the storage of
anhydrous ammionia under refrigerated conditions. VTP does not plan on a systemn using Lanks for the
storage of anhydrous ammtonia under Tfngerated conditions Thierefore, Section 7 of this standard will
not be intplemented for this project

Pages 2&2 Section 8 Systems mounted on railcar structures (tank cars), other thain
DOT class 105Ak, for transportation of ammonia

Revise Sectiotn 8as follows:

Not Applicable

Justification: tIhis section establishes design requirements for Lank carn for the ref transporaion of
ammonia. WfTPtoes not ptatn to receive anhydrous ammonia bv rail car. Thlerefore, Sectin Soft his
standard wlill sot he inmpiemested for tis piect

Pages 31-32 Section 10 Systems using DOT portable tanks and cylinders

Revise Section l0as follows

Not Applicable

Justification: This section establishes requirements for cYlinders fleas titan lfXXpotasds), DOT portable.
tanks and D01 containters VaTP does not plan to receive anhydrousainooia by contaitner orcylittde.
Therefore. Section hMof this standard will not ha implensted for this prJect

Pages S33 Section 11 Systems mounted on farm wagons (implements of husbandry)
for the transportaion of ammonia

Revise Sectiont 11 as follows.

Not Appltrabie,

.Justificationi: This sec tioti establishes trn 'uirettents for equipmsent mounted ott farm wagotis for the
n-anspormhoriof arrioii \aTP noes sot nlatt to use lai vagots for ts- Liatisposation of antrauttia
Therelfore, Section 11 of tis stattdsrd will noi be implemented Inc this project
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Pages 343!x Section 12 Systems mounted on farm wagons (imnplements ofliusbandry)
for the application of ammonia

Revise Section l2as follows-

Not Applicable

Justification: This secoon establishes requiremens for equipment mounted on farmn wagons for tile
application of soarsionia VSTP does riot plan to use farin wagorts for the application of ammoniia.
Therefore, Section '12of this standard will not be implemriented for this project.

Pages 35-37: Section 13 References

Tfhe references listed shall be constrained to the approved versions listed in the, SRD or approved changes
arid equivalencies

The following references shall be excluded:

ANSI /ASI-iRA-E ]a Amrican National Standard Safety* Code, for Mechanical Refrigeration
ANSI EAR 2 American National Standard for Equipnment, Design and Installation of Armonia
Mechanical Refrigeratioc, Systems
ANSI/ASME H.31.5. Attiericali National Standard for Refrigeratilon Pipirng
ANSI/SAE Jl5t3f Refrigerati Tube Fittings
API Standard Ua, Design and orstrction of Large Vk~ded Low -Pressure Storage Tanks

Justification: Th'le above refer-ences are for the design of refrigerated storage systeres Vs'Fdoes not
plan to use a refnigerared anhydrous anriasnia storage systemn. Thelirefore, these refererices will slot be
implem ented for this omoject.

The following references shall be excluded:

40CFR Panr 2KI Technical statidarris and corrective action requiremaents for oseriere arid operators of
untdergrounsd storage taniks (LST)

Justification: Tiit above referenice is for underground storage tanks. XV1TP does ri rtian so use
uniderground storage tanks ior ath Itdmaus arrmnonia. Therefore, these references will ties he ittlesnenipid
for this proje!ct

The following referetires shall he escisided

CCA 0-7, Guide to tire Preparation of Frecautionary Labeling and Marking of Compressed Gas
Containers
ANSIP-GA \1- 1, Anmerican National Standard Comlpressed Gas Association Stadard for Compnressed
Gas Cylinder Valve Outlet, and Iniet Ceieectionis
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J)ustification: The above. references arc for the use of cylindlers anid small (less than I ton) containc5.
\NTP does not plan to use cylinders osr small containers for anhyderous ammonia storage. Tliecefore. trese
references ",IlI not be implemented for91 tthi mecs

The following referenices shall be excluded.

ANSIASAE S27G Slow M~oving \,ehicle Identification Emblem
ANSI/ASALC S33B Safety Chain for lowed Equipment

Justification: Thec above references are for the use of ammonia systems mounted on farmn equipment
NAVP does not plan io use farm eqipm~cnt for anhYdmous ammonia storage. Therefore,. these references
wsill nor Ise implemenIted for this pcelect
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26.0 ASMNE B31.3-1996, Process Piping

Revision: 1996
Sponsoring Organization: ASIIE

WIT7 Specific T ailoringi

The followingp tailoring2 of ASdE 1131.3. Process Piping. is required for irseby the WTP contractora-s anl
briplelinting Standard for: (I) the fabrication and istallationl of those portions offthe CSV duictwork that
are being embedded in concrete. (2) the use of ASMdEB116.9 welding tees in accordance with ASME
B131.3-2602. (3) use of vacuum box leak testing, and (4) the ASIdE 1131.3-1998. paragraph 345.2.3(c).
allowance for not leak resting closure wvelds outside of inaccessible areas.

* The tailored sections of ASdE 331.3, applicable to embedded ductwork will only be utilized to thle
extent that it Will cover rise fabrication. installation and inspection (and associated testing) of
Category D fluid service piping being urseci as C5 ductwork. Air testing requrirenrents for this
ductwork will be compliant with ASIdIE AG-l. Below is a description of those portions of ASMdE
B131.3 that apply to fabrication, installation- and inspection of Category D fluid service piping and
Tire sections of tire SkID that they will app)ly to.

* The tailored sections of ASIE 331.3 applicable to welding tees will onlly be mred for ASMcE B116.9
welding tees. As long as the snress insiensificatin factors frm ASMdE 113 1.3-2002 are rused in the
stress analysis for the welding tees. welding tees fabr icated to either the 1996 or the 2002 edition of
ASMdE B31.3- can bet used. Below is a description of those portions of ASIE B131.3. Appendix D.
Table D300. that apply' to weldig tees arid the section of thie SKID to wich thle\, will apply.

* Tire Tailored paragraphis of ASMdE B13 13 applicable TO vacuum box leak, testing. in lieln of
hydrostatic or pneumatic leak, resting. will only' be used to leak test full perrenation ciretrifereartial
pipinig field burt welds inside an iniaccessiblei aea (as defined in Appendix H. Section 6.0) out to thre
first isolation component mrcsicle the inaccessible area. Furthffer, if tile 100%*/ volumetric inspection
susing ultrasonic examination per ASMdE 1131.3 paragraph,344.6. is conducted for welds so hr
vacuum box tested. then the ulnrasonic examination shall be conducted usinga a niethiod that create~s
,and maintains a reproduicible computerized image(s) ofth~e entire weld in the axialarid radial
direction.

* The taiiored paragraphs ofASIE B1133 adopting the provisions of ASME 1131.3 (c) -1998
Addendilunparagraph 345.23Stc) are applicable To all .4SME B131.3 piping in all facilities except for
closure welds ill inaccessible areas.

Piping pi-otiding a confinement function in accordance with SRD 4.4-3 will comply with
the following sections of ASM\E B31.3-1996, Process Piping. These sections of ASME
B31.3 arc ap~plicable for embedded ductwork

Chapter 3.Material,

Chapter 5.Fabrication

3151259 3:55 Pt/
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Table 3412 2, Visual acceptance criteria for Category D fluid service piping

Justification: Due to wall thickness requirements of duct embedded in concrete, piping niatenials. are
required. A.SMVE B31.3 will apply to materials, fabrication, and inspection standards as; appropriate.
Testing tequiremnents for nuclear air treatment s'vstems will be consistent wi th ASIvLE AG- 1.

Piping providing a confinement function in accordance with SRI) 5.1-2 Will comply wiith
the followiin sections of ASNIE B131.3-1996, Process Piping. These sections of ASM E
B31.3 are applicable for embedded ductwork.

Chapter 3, Materials

Chapter 5. Fabrication

Table 341.3-2. Visual acceptance criteria for Categor D fluid service piping

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are
required. ASI B31.3 will apply to materials, fabrication, and inspection stadards as appropriate.
Testing requirements for nuclear air treatment systems will be consistent with ASME AG-I.

Piping providing a confinement function in accordance with SRI) 4.2-2 will comply with
ASMIE BSLS13-1996. Process Piping. with the followiing modification:

In Table D300. the description ofiwelding tee per A-SME B16.9 shall be revised so it is consistent
wvith that shown ini Table D300 of ASIE B31-3-2002:

Stress Intensification

Factor [Notes (2), (3)]

Description Fleibiliry Our-of-Planle. In-Plane Fleibiltv- Sketch
Factor ioi Characteristic,

k

Welded tee per 1 0.9 3/4 1, + '1 A Same as
AISNE 316-9 S31-A E

AS.M

[Notes (2). (4). B31.3-1996

This means, that for welding tees per ASM'-E B16.9 note 11 in Table D300 is also changred to:

(11) If r- >1I: &D., and T, 1.5T afeibility characteristic of 4 AT/ may be used,
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Justification: The use of a lower flexibility characteristic for welding tees pef A-SME B. 16.9 in
accordance wxit ASME B31.3-2002 will increase both the out-of-plane and ia-plane stress
intensification factors. The increased stress intensification factors will reduce the allowable
out-of-plane and in-plane moments that can be applied to the welding tee and keep the calculated
stress below the, stresses, allowable by ASNEW B31-3-1996.

Safety piping within the scope of SRD 4.2-2 shall comply with ASMIE B31.3-1996, Chapter
V. Paragraph 345. using the followving approach for vacuum box leak testing. V7acuum
box leak testing, in lieu of hyvdrostatic or pneumatic leak resting. may be used to leak test
full penetration circumferential piping, field butt welds inside an inaccessible area (as
defined in Appendix H, Section 6.0) out to the first isolation component outside the
inaccessible area, only under the followsing conditions:

Vacuum Box Leak Test Method - The vacuum box leak test shall be in accordance with a Bubble Test -
'Vacuumi Box Technique method specified in ASME BPV Code. Section V. Article 10. Appendix II.
subject to the requirements listed below:

(a) Sensitivity of the lest shall be demonstrated to be not less than 1E-3 atm-mi/lsec at 15 psig.
(b) The test pressure shall be a partial vacuum of at least -7 psi below atmosphere. applied to the outside

of the weld.

(c) The requir ed partial vacuum shall be maintained for at least 20 sec examiunation tinme-

in addition, the foilowinz limitations and restrictions shall apply to the application of vacuum box
leak testing in lieu of a hydrostatic or a pneumatic leak test:

"Vacuum box leak testing will only be used to leak test circumferential piping field welds
iniside an Inaccessible area (as defined InI Appendix a. Section 6.0). This includes any- welds
in extensions of piping svstems contained or onmninr in accessible areas between the
inaccessible area boundary mid the first isolation valve or device beyond the inaccessible area
botindar:,

" It shall only be used for piping field welds where required to avoid damage to components.
ensure the safety to construction workers, perform leak tests of field welds where physical
limitations prevent hydrostatic or pneumatic leak testing as prescribed i ASME B 31.3-1996
paragraph. 345.4 and paragraph 345.5 respectively:

* Pipe welds that are TO be vactun box leak tested will be assessed foir auitabili-. The numnber
of welds to be vacuum box leak tested shall be limited to a mnaxinmum of three weklds between
termination points (two termination or closure welds and one intermediate weld) on a given
pipe system except where physical linurations prevent examination by hydrostatic or
pneumatic leak testing. DOB -will be informed of such exceptions, and may at its discretion
and within 46 bouts of being informked, respond to BNI on the suitability of the use of vacuum
box leak testing for such istances Termination points may be ranks, vessels, v-alves. etc.
(Specifically excluded from the. definition of termination points are Junctions where the piping
changes. design class). Tis could be either the last two closure welds in an inaccessible area
or the last closure weld in the inaccessible area and the lass closure weld outside the
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inaccessible area. In addition, vacuum box leak testing would be pernitted for the coninection
welds between construction modules if this is. limited to one module-to-module weld per
piping run within the cells. This is in addition to termination welds on the piping run. A
module is defied as a pre-leak-tesred subassembly contaiing multiple pipe spools:-

*Vacuum box leak testing shall be limited to full penetration girth butt wvelds, on straight pipe
or between straight pipe and pipe components of the same nominmal pipe size and same wall
thickness on both sides of die weld at the weld location- The folloingi configurations are
candidates for vacuumi box testing.:

(a) Straight pipe to straight pipe connection butt welds

(U) Straight pipe to 90- elbow connection butt welds

(c.) Straight pipe to 45- elbow connection butt welds;

(d) Straight pipe to concentric reduce connection butt welds
(e) IStraigh pipe to eccentric reducer connection butt welds

(f) Straight pipe to burr weldig tee connection bunt welds
{g) Straight pipe to butt welding reduced outlet tee connection butt welds

(h) Straight pipe to valve nozzle connection butt welds
(i) Straight pipe to tank or vessel nozzle connection welds
(j') Straight pipe to safe-end of a weldolet connection butt welds - fusl penetration butt welded

connection only
(k) Straight pipe to pipe cap cotmection bunt welds

Prior to die application of vacuum box testing using any of the candidate configurations on pipn
burt wvelds at the WTfP. thle Contractor musst successfully demonstrate to the DOE, for the candidate
configuration, that (1) all portions. of the weld to be inspected are visible and can be inspected in
accordance wvith the ASMdE Boiler and Pressure and V1 essel Code. Section V, Article 10
Appendix II - 1995i (2-) the vacuum box can adequately maitain a partial vacuum of 7 psid: and (3)
vacuum box leak testing can be accomplished in die time limits and other requirements established b-y
this procedure- The DOE shall be advised at least 7 dat's in advance of any demonstration to quakif "a newiweld confizurarion so that they ems iitness the demonstration. The Contractor shall document
any demonstration relied upon to jnstift the use ofivacuuni box leak testing on a new configuration.
Further. vacuum box leak testing shall be conducted with a vacuum box that completely encapsulates
the weld, at the test location:

" All welds shall be 100 1% volumetrically inspected in accordance with ASNidE B31 .3-1996.
paragraphs 3 44.5 or 344.6. If thie 100%' volumetric ispection is. conducted using ultra sonic
examination per ASNE B31-3-1996 paragraph 344.6, then the ultrasomc examnnanon shall be
conducted using a method that creates and maintains a reproduc-ible computerized image(s) of
the entire weld in the axial and radiil direction:

* IT shall be limitedl to welds made using the Orbital welding machines. The only exception i1S
thar vacuum leak box testing may be used on manual welds if the 100 I' volumetric inspection
was conducted by radiography per AS&dE B31.3-1996 paragraph 344.5:

* The pipino systems and or components on both sides of the weld to be vacuum box leak rted
shall have been subtected to a hydrostatic leak test its accordance with A-SME B3 1.3-1996
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paragaph 345A4 a pneumatic test in accordance with ASME B31.3-1990 paragraph 345.5. a
combination pneunaic-hs'drosratac leak test in accordance with ASME B31-3-1996 paragraph
345.6, or in the case of components. leak rested in accordance with the Code or Standard
applicable to the design of the component:

" At a minimum a flexibility analysis in accordance with -ASME B31.3-1996 paragraphs
3 19.4.2 (a) and (b) shall be required on any piping systems that contain welds that are to be
vacuum leak box tested. In addition, a compreesve flexibility analysis in accordance with
ASIVIE B31.3-1996 paragraphs 3 19.4-.2 (c) and (d) shall be performed on any piping systems,
that contain welds that are to be vacuumi box leak tested when the piping systemns have a
desin temperature greater than or equal to 130 OF:

"For mnanuail welds. the requiremnts of ASME B31 .3- 1996 paragraph 344.7.1 (a) through (g)
shall be invoked on any weld to be vacium box leak tested with the exception that the
requirement of subparagraph 344.7.13(e.) "... aided by liquid penetrant or magnetic particle
examination when specified in the engineering design" shall not be required. For welds mnade
usingv Orbital welding mnachies. the requirements of.A SME B31.3-1996 paragraph
344.7.1 (a). (b), (c). (d). and (g) sh~all be invoked. The requirments of 344.7A (e) and (f) shall
not be required. The implementation of these requirements shall be documenited in the weld
inspection report:

* Pipe welds and the associated line numbers that are To be vacuum leak box tested shall be
identified in advance of the testing- This identification sha be documiiented in the controlled
document 'Weld List, which must include this informtation prior to the initiation of any vacmuni
box leak testingy associatediwith those welds and line numbers. It is understood tat the
controlled document WNeld List may need to be revised and updated periodically through the
construction1 phase of the WT7P Project and

* Thie followNig special requiremuents shall be placed on the training ipgrams used to certify. the
Technicians that will be conducting thie vacuum box leak, tests:

1 . The 3MQ Construction Mlanager shall pre-appro-e the technician qualifying examination(s)
for vacuumi box le-ak testing-:

2. The 3M7 Construction.NManager shall pre-approve the qualifications of each Level In
techicin peparng r gving the examinatin for vacuum box leak testing;.

3. DOE OR? at their discretion shall reserve the right to observe any and-or all practical leak
test exalmations and reniew of the results of arcs' and"or all witten vacuumi box leak test
exanations :

'iThe nimumiiiin topical content of each Level EI exanmination stall be specified by 3M, and
approved by DO E:

5.The 80 % correct criteria for passing the examination Shall apply TO each pan of the three
part examinations that are to be given;

6. 3M shall provide reasonable assurance that they will take adequate measures, to assure the
intewxin3 of urmnten examination is maintained, and

7. There -shall be several versions of each examination in use to assure Level II knowledge
and ability concerning! vacuum box leak resting is confimed.
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Justification: The requirement for die vacinuni box leak test sensitivity is consistent with the
ANSMv B3 1.3 requirement for a sensitive leak test as given in AS-ME B31.3-1996 paragraph
345.8 and for at least 7 psi vacuumi and an examination time of at least 20 seconids. The
limitations in using vacuum box leak testing better define when this method can be used. DOE
ORP may further change the definition and application of these special, vacuum box leaik
sesing critenia based on the Contractor's experience with their use, or the Contractor's request
for a change.

Piping system closure welds outside of inaccessible areas (as defined in SRD Appendix H.
Section 6.0) shall comply with the requirements of ASME 1131-1998, subparagr-aph
345.2.3(c). Wh1en ASNff B31.3-1998, subparagraph 345.2.3(c) is invoked the following
restrictions.5shall apply:

" 1 shall not be invoked on any closure welds onl piping systems, us inaccessible areas as defined in
Section 6.0 of Appendix H of the SlID. This includes any welds in extesions of piping systems
contained or or'imiaiing in inaccessible areas, between the inaccessible area boundary and the first
isolation valve, or device beyond the inaccessible area boundary

* It shall only be invoked onl full penetration butt welds in straight pipe. full penetration butt welds as
the safe-end of an equipmnent nozzle. or full penetration butt welds at the safe-end of branch
conniections. [The safe-end is, defined as the piping to equipment nozzle connectingc weld or the
branch connection to branch piping cotiiecting welds.]:

" The requirements of ASNM B31.3(c) - 1998. subparagraph 345.2_3 (c) shall be met
* Thle piping systems and or components oii both sides of the closure weld shall have been subjected

to a hydrostatic leak test in accordance with ASM',E B31-3-1996 paragraph 345.4. a pneumatic leak
test in accordance with ASNIE B3 13-1996 paragraph 345.5. a combination pneumatic-hydrostatic
leak test in accordance with AS'ME B31-3-1996 paragraph -3-45.6, or in tihe case of components leak
tested in accordance with the Code or Standard applicable so the design of the component:-

* For manual welds. Tihe requiremenits of ASME B31.3-1996 paragraph 344.7.1 (a) through (g), shall
be Invoked with the exception that she requirement of subparagraph 3 44.7-1 (e) "_.-aided by liquid
penetrant or magnetic particle examination when specified in thle engineering dlesigin" shall not be
required, For welds made using the Orbital welding machines. thie requirements of ASM~E
B31.3 -1996 paragraph 344.7. 1 (a). (b). (c). (d). and (g) shall be invoked. The implementation of
these requirements shall be documented in she weld inspection repor:

" Piping welds and the associated line numbers for which the closure weld classification is inv11oked
shall be documented in a controlled document W~eld List:

* Piping componments ay include mechanical elements, other than piping; and
" In addition- BNT shll incorporate these requirements. into the appropriate specification. DOE-OF

mnay furither change the definition and application on die use of closure welds based on the
Contractor' s experience wish their use or the Contractor's request for a change.

Justification: This change does not change she safety function of any pressure boundars-
components. The requirement to leak test pressure boundary field welds is primarily to ensure the
rehability of tile welds in addition to the rehiabiliw provided by the oilier required examinations.
The excepoion allowed by ASIE B3 1.3-1998. paragrph 345,1 3 that the final. weld connecting
piping systems or components which have been success-fully tested in accordance with

Yi'i:92 rstV
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AppendLx C: Impleinenting Standards

paragraph 345 need not be leak tested provided the weld is examined in-process in accordance
with paragraph 344.7 (a), (b), (c). (d), and (g) and passes with 100 1,0 radiographic examination in
accordance wvith paragraph 344-5 or 1009% ultrasonic examination in accordance with paragraph
344.6 provides adequate assurance that the weld is reliable and leak tight- The change contnues to
provide adequate safety suInce it requires that all piping closure welds that are not leak tested are
rni-process examined and 100 %4 volumnetrically examined wich exceeds the requirements of
ASTAE B31.3-1996 for cloture welds that are leak tested. The inability to hydrostatically or
pneinunaticallv leak test these closure welds does not affect the soundn~ess lof thewelds.

C.26-7
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24590-WTP-SRD-ESH-0l-001-02, Rev. 5, page C.9-1, tailoring of AISC M016

Appendix C: Implementing Standards

9.0 AISC MO016, Manual of Steel Construction, Allowable Stress Design
(ASD)

Revision: 9th Edition
Sponsoring Organization: Amnerican Institute of Steel Construction

WTP Specific Tailorint

The following tailoring of MOI 6 is required for use by the WTP contractor as an

implementing standard for design of structural steel for Seismic Category III SSCs.

No specific section
Load combinations for desien of structural steel members utilize those identified in UBC 97.
Section 1612.3.

Justification: These load combinations represent the commercial requirements for
allowable stress design of structural steel. Use of these load combinations will ensure
complian cc with the commercial design in accordance wvithl the UBC.

No specific section
Seisic detailing requirements shall be in accordance with UBC 97. Chapter 22. Division V.
Section 22114. for moderate seism-ic risk structures.

Justification: The requirements contained in this section contain accepted industry
practice for design of important commercial steel structures. Use of this section will
ensure compliance with the commercial design in accordance with the UBC.
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HLW SKID INTERFACE CONNECTIONS

SERVICE NOZZLE SIEINTERFACE
NUMBER SZ

lL W-MELTER 1 & 2
AMMONIA GAS IN NO 1 1" FLG SW, Al182-F304, 304L, CL300, SCH4OS, RE
INST AIR IN NO 2 2"' FLG WN, A105, CLiSO, STD WT, REF
PROCESS GAS IN NO 1 14" FLG WN, A182-F316/316L, CL15O, .375", RE
PROCESS GAS OUT NO 2 16" FLG WN, A182-F316/316L, CLiSO, .375", RE
AMMONIAAIR OUT NO03 6" FLG WN. A182-F304!304L, CL300. SCH4OS, RE
AMMONIAIAIR IN NO 3 6" FLG WN, Al182-F304/304L, CL300, SCHOR
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Attachment 7

Certificate of Analysis for BASF Catalysts, LLC (VOCat 300S)

Seller's use of the COA is described in Section 10.2.6.3.



A~wA#-*,Sp 7 Rev. 1

. . . .. .BASF
~ ~ ~J ~ENVIRONMENTAL CATALYST GROUP

9800 KELLNER ROAD
HUNTSVILLE, ALABAMA 35824
Main Phone # (256) 772-9373

CERTIFICATE OF ANALYSIS

LOT CONTROL NO: 3642401500 HSV PART NO: 166204-001 Customer Part Numt N/A

PART SIZE: 5.91 X 5.91 X 3 CPS[: A200 Customer P/O Numb: CUJA-000001 6866

THIS IS TO CERTIFY THAT CATALYSTS DELIVERED MEET REQUIREMENTS OF:

CATALYST DRAWING: PS -1118 REV. 3 SPECIFICATION: PS -057 REV. 8
FINAL INSPECTION PROC. SOP -0231 REV. 8

PRECIOUS METAL CONCENTRATION (SAMPLE OF ALL) IN gfI3 DIMENSIONAL (AS PER AOL) IN INCHES

TOTAL PM CONCENTRATION SPEC SAMPLE WASH-COAT ADHESION (% LOSS)
MAX AVERAGE NRSAMPLE CF 1 SPEC SAMPLE
MIN. AVERAGE 326 55 MAX. INDIVIDUAd 2.0 1T.0
MIN AVERAGE TPM NR N
MIN INDIVIDUAL TPM 28.31 33.88j

BET SURFACE AREA IN rnm2lcc
SAMPLE OF I SPEC SAMPLE

DRY GAIN SPEC SAMPLE MIN. INDIV UAL4.0 9
MAX. AVERAGE 21
MIN. AVERAGE 12 1.72

MIN. FLOW (AFCM)

SPEC SAMPLE
MIN. INDIVIDUALF TD 1381

CATALYTIC ACTIVITY IN DEG F
SAMPLE OF 1 SPEC SAMPLE
MAX HEXANE T 2020.
MAX HEXANE t 50 38 134.
MIN HEXANE CONV. @ 450c 19 81

VISUAL (AT-1.5 AOL): ALL REQUIREMENTS FOR FLATNESS, CHIPS, WORKMANSHIP, GOUGES, CRACKS, WEB DEFECTS,
AND PASSAGE DEFECTS HAVE BEEN MET DR EXCEEDED AS DEFINED ON THEI APPROPRIATE DRAWING.

COMMENTS:

/PROCESS QUALITY REPRESENTATIVE DATE

WI-0132
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24590-WTP-3PS-MACS-T0004, Rev 6
Single Stage High Integrity Centrifugal Fans and Blowers (AG-i)

Revision Historv

Revision Reason for Revision

0 Issued for Purchase

Added information for multi-stage blowers including Ellis & Watts' input and definitions of abbreviations in spec,
incorporated SCNs 24590-WTP-3PN-MACS-00008, 00009 L 0001lmade editorial changes, clarified coating

__________ requirements and re-issued for purchase.

2 rIncorporated SCNs 24590-W;T-3PN-MACS-00016, adding additional acceptable excepti ons/clarifi cations from Supplier,
and 24590-WTP-3PN-MiACS-000l 8, allowing use of ASME PTC-I 0-1997 test procedure for performance testing of
multi-stage blowers.

Clarified required number of wire for dual element RTD.

Changed Par. 3.9.4 to remove requirement so mount signal conditioner to ASD cabinet L specified preferred Foundation

Fieldlbus converters.

Changed Par. 8.1 Ito clarify QA program requirements.

Incorporated editorial comments and re-issued for purchase,

Added issue dates for referenced codes and standards as noted in parent codes or standards listed in SRD. Where
Engineering Equivalency Evaluation has been done, dates of lates t equivalent editions have been added instead of dates
shown in parent codes or standards. Deleted AMCA 99 - Standards Handbook.

* Incorporate 24590-WVTP-SDDR-HV-06-00007.
Deleted ASDs from scope.
Modified Q & Safety Class definitions, electrical requirements. RTD requirements, vibration criteria. L submittal
requirements.
Added industry standards and Appendicies B & C.
All revisions are retroactive.

Removed Appendices B & C - Industry standards applicable on a system level, not at the level of the components.
4 Added Industry Standards ISO 3744-1995 & ISO 1940-1:2003 relating to requirements for multi-stage blowers.

Added reouirements for deriving control power supplies form Buyer's supplied power.

Major Revision, No revision bars were used, incorporated Specification Change Notices 245 90-WTP-3PN-MACS-00028
& -00030.
-Added definitions to Section 1.4 for Safe-t, Class. Safety Significant. Changed definition of Q in Section 1.4
-Removed from Section 2.2 references to ASCE 4-9S. AMCA 99-0,401-1986, 2000. all references to
_UL standards due to misapplication.
-Reorganized Sections 3 and 4 for clarity. Split requirements for single stage and multi-stage blowers for clarity.
-Added clarifications to Section 6.5.

i-Added two sections so Section 6.6 specify standards for the performance testing of single and multi-stage blowers.
-Added section so Section 10.2.1 reouirine submittal of assembly drawings.

6 Supersedes 24590-VJP7-3PS-MAkCS-TOO I Rev 6.
Major Revision, no change bars used.
Streamlined specifications 24590-W'T-3PS-AFPS-TOO 1. 24590-WT P-3P-EKP.-TOO 1. and

24590l-V,-TP-3PS-JQ07-T000l.
Removed duplicate sources of information.
Added recuirement for AG-l compiliance matrix.
Revised to remove Multi-Stage_ Blowers
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Blowers (AG-i)

1 Scope
1.1 Project Description and Location

The River Protection Project-Waste Treatment Plant (WNTP) is a complex of waste treatment facilities
where the Department of Energy's (DOE) Hanford site tank waste will be put into stable glass form. The
WTP Contractor will design, build, and start up the WTP pretreatment and vitrification facilities for the
US5 Department ofEnergy's (DOE) Office of River Protection (ORP). The waste treatment facilities will
pretreat and immobilize the mixed waste (low-activity waste. LAWA and high-level waste. HLW) currently
stored in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columblia River.
north of the city of Richland, Washington. The WTP Facility will be constructed at the East End of the
200 East Area of the Hanford Site. Benton, Franklin. and Grant counties surround the Hanford Site.

1.2 Equipment, Material, and Services Required

Design, furnish materials, fabricate, test. and package the Single Stage High Integrity Centrifugal Fans
and Blowers (hereinafter called Blowers) and accessories in accordance with this specification including:

1.2.1 Blowers, each complete with electric motors, and accessories as specified here and in
referenced technical specifications and data sheets attached to the Material Requisition (MR).

1.2.2 Special tools required for installation and maintenance, including accessories for lifting the
motors and blowers.

1.2. Each biower/motor assembly shall include all components, accessories, and instruments fully
assembled, wired, and skid mounted requiring only connection to the Buyer's electrical power,
control systems, and ductwork.

1. 2.4 Services of an erection and/or startup super-visor, if requested by Buyer-

l.5 Lifting eyes or lugys to facilitate lifting and handling of the- fans. If spreader bars or special

lifting devices are required, they shall also be furnished.

1.3 Work by Others

I1.-I.1 Material unloading and storace at j obsite

1.3.2 Installation labor

1.3.3 Foundation and anchor bolts

I1.3. 4 Ductwork external to the unit

Page 1
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Blowers (AG-i)

1.3.6 'Wiring external to the blower motor and adjustable speed drive

1.3.7 Field Testing and Inspection

1 .3.8 Integrated testing with Adjustable Speed Drive

1.4 Definitions

Quality Level Identifies the quality requirements to be applied to 'WTP Project's

Systems, Structures and Components (SSCs). and activities based on

safety classification and SSC characteristic. Identified quality' levels
are Q. and Commercial Material (CM). Applicable ASME NQA-l
requirements are shown on the Supplier Quality Assurance Program

Requirement data sheet attached to the MR.

Q A quality level that includes Safety Class (SC), Safety Significant

(SS) and Air Permit (AP) affecting SSCs.

Safety Class (SC) An SSC whose preventive or mitigative function is necessary to limit

radioactive material exposure to the public.

Safety Significant (SS) An SSC whose preventive or mitigative function is a major

contributor to defense -in-depth and/or worker safety.

Seismic Category WTP ProJecfs seismic classifications of SSC's based on their safety

function. Seismic categories utilized in this specification are Seismic

Category I (SC-I) and Seismic Category III (SC-Ill).

C3 A secondary containment zone.

C< Plant areas and associated ventilation ductwork that is in direct
contact with radioactive material and which prevents the spread of

radioactive material to adjacent zones under both normal and

abnormal operating conditions.

1.5 Abbreviations

ASHRAE American Society of Heating-, Refrigerating and Air Conditioning Eng-ineers

ABN4A American Bearing Manufacturers Association

AMCA Air Movement and Control Association, Inc.

ANSI American National Standards Institute

ASNT American Society for Nondestructive Testing,

ASME American Society of Mechanical Engineers

ASTM ASTM4 International

AWS American Welding Society

dBA A-weighted decibel (un:t of sound pressure level)

ISO International Standards Organization

Page 2
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NM Material Requisition

NEC National Electric Code

NEMA National Electrical Manufacturers Association

NTPA National Fire Protection Association

'NRTL Nationally Reco-nzed Te.sting Laborator-v

OEM Original Equipment Manufacturer

OSHA Occupational Safety & Health Act

QA Quality Assurance

RPP-'WTP River Protection Project-Waste Treatment Plant

RTD Resistance Temperature Detector

SCFM Standard Cubic Feet per Minute

SSC Structure, System, or Component
SSPC Society for Protective Coatinos
UL Underwriters Laboratories, Inc.

1.6 Safety/Quality Classifications

Safety Class. Quality Level. and Seismic Category of high integrity centrifugal fans described in
this specification are noted in Fan Data Sheets attached to the MR. The Safety Functions of the
high integrity centrifugal fans are listed in Appendix 2 of the data sheets.

2 Applicable Documents

The followingy documents form a part of this specification to the extent specified herein. In the, event of
conflict between the document referenced herein and the contents of this specification, Seller shall notify
Buyer and obtain approval for its disposition.

Effective dates of codes and standards shall be as shown in ASME AG-lI-l1997 with ASME AG-l a
Addenda 2000, unless noted otherwise. If effective dates of Codes and Standards to be used by Seller are
different from those shown on ASME AG-I -1997 and its addenda, Seller shall provide Justification for
use of these versions.

References contained within brackets [ex: 24590-WATP-3PS-MACS-XXXXXI are for WI'P internal
use and not applicable to the seller.

2.1 Codes

2.1.1 ASME AG-l1-1997 with ASME AG-lIa Addenda 2000, Code on Nuclear Air and Gas
Treatment

2.1.2 ASME B & PVC- 1995, Section IX - Qualification Standard for Welding and Brazing

21.3 ASME NQA- 1 p000, Quality, Assurance Program Requirements for -Nuclear Facility.

Applications

2.1.4 A'WS D1.1-2000. Structural WelIding Code, Steel

Page 3
24590-G04B-F0t)019 Rev 4 (2/122009) Ref: 24590-WTP-DP-G4-OO4Q



24590-WbTP-3PS-MACS-T0004, Rev 6
Single Stage High Integrity Centrifugal Fans and

Blowers (AG-i)

S1.~ AWVS D1.3'-98, Structural Welding Code, Sheet Steel

2.1.6 AWVS D1.6-99, Structural Welding Code, Stainless Steel

2.1.7 AWAS D9.1-2000, Sheet Metal Welding Code

2.1.8 AWS D14.6-96, Weldin2 of Rotatina Elements of Eainpment

2.1.9 OSHA 29 CFR 1910. Occupational Safety and Health Standards

21.9.1 Subpart 0 Machinery and Machine Guarding

2.1.9.2 Subpart S Electrical

2.1.10 -NFPA 70-1999. National Electrical Code

2.2 Industry Standards

2.2. 1 ABMA 9-1990. Load Ratines and Fatic-ue Life for Ball Bcarincs

2.2-2 ABMA 11 -1990. Load Ratings and Faticue Life for Roller Bearings

AMCA 99-86. Standards Handbook

2.2.4 AMCA 99-2404-197S, Drive Arrangement for CcntifuallFans

225 AMCA 99-2406-1983, Designations for Rotation and Dischargec of Centrifugal Fans

2.2.6 AMCA 210-1999, Laboratory Methods of Testing Fans for Rating

2.2.7 AMCA 300-2005. Reverberant Room Method of Sound Testing of Fans

2.2.8 AMCA 301-1990, Method for Calculating Fan Sound Ratings From Laboratory' Test Data

2.2.9 ANSI / API Std 670, Machinery Protection Systems.

2.2.10 ASNT-SNT-TC-1A-2001 . ANST Recommended Practice

2.2.11 ASTM A36-01. Standard Specification for Structural Carbon Steel

212 IEEE 1050-1996. IEEE Guide for Instrumentation and Control Equipment Groundinc in
Generating Stations

2.2.13 IEEE 1202 IEEE Standard for Flame Testin2 of Cables for Use in Cable Tray in Industrial and
Commercial Occupancies

2.2.14 ISO 374z-l 995, Acoustics - Determination of Sound Po" er Levels of Noise Sources ,;Using
Sound Pressure - Engineering Method in an Essentially Free Field over a Reflecring Plane

Page 4
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2. 2.15 NEMA 250, Enclosures for Ejectrical Equipment

2216 NEMA ICS 6, Enclosures

2.2.17 NEMA MG 1-1I99S, Motors and Generator

2.3 Reference DocumentsfDrawings

2.3.1 245 90-WTP-3PS-AFPS-TOOO 1. Engineering Specification for Shop Applied Special Coatings
for Steel Items and Equipment. as tailored in Attachment A.

23.2 [245 90-WTP-3PS-EKPO-TOOO 1. Enginering Specification for Package Equipment, as
contained in Section 3.97

2.3.3 24590-WVTP-3PS-FBOl-TOO01. Engineer-ing Specification for Structural Design Loads for
Seismic Category III L ITV Equipment and Tanks.

234 245'90-WTP-3P-GOOO-TOOO1. Engineering Specification for Supplier Quality Assurance
Proaramn Requirements

2.3.5 24590-WTP-3'P-GOOO-TOO03., Engineering Specification for Packaging. Handling and
Storage Requirements

2.3.6 24590-'WTP-3P-GOOO-TO014. Engineering Specification for Supplier Design Analyses

237 24590-W\TP-3P-GOOO-TOO 19, Acquisition of Commercial Items and Services for Use in
Safety Applications at WIT.

2.3.9 24590-WATP-3PS-JQ06-T0005'. Engineering Specification for Environmental Qualiftcation ofl
Controls and Electrical Systems

2.3.9 F2459-XVTP-3PS-JQOTi-TOOO1, Enginee-ring Specification for Instrumentation for Package

Systems, as contained in Section 3. 11]

2.3.10 245 90-W ATP-3PS-MIJMI6-T0002-. Low Voltage Induction Motors

2.3. 11 24590-WATP-3PS-SS90-TOOOl. Seismic Qualifications of Seismic Category 1/1l Equipment
and Tanks

2.3-.1i2 24590-WTP-LIST-CON-OS-0001, Restricted Materials hs: WTP Safety Assurance

3 Design Requirements

3.1 General

31. 1 Design of the Blowvers shall conforn to ASME AG - etion BA. Prior to fabrication, the
suppiier shall submit a compliance matrix that demonstrates how' each of the AG-'
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requirements are met. For AG-I requirements that do not apply to the equipment being
procured, the supplier shall show how the intent of the requirements is being met.

3.1.2 The Blowers will provide the motive force required to move ventilation air in the RPP- \TP
ventilation systems and ga-seous effluent in process systems, as shown in the Fan Data Sheets.

3.2 Basic Function

3.2. 1 The blowers will provide the motive force required to transport and discharge air and gaseous
effluents to atmospheres, as shown in the Blower Data Sheets.

3. 2' Blowers shall be stable throunhout its entire ran-,e from free flow to shut off conditions.

3.3 Performance

3-3.1 Blower pet-formance ratings shall be tested in accordance with AG-l Section BA 5121.
Blowers shall be capable of performing at conditions shown on the Blower Data Sheets.

.. 2 Design basis performtance and capacity data are as listed on the Blower Data Sheets.

3.3-3 The equipment and appurtenances will be used in a plant that has design life of 40 years. The
desir-n objective for these centrifugal fans shall be based on a useful life expectancy of 40
years with periodic maintenance as recommended by the Seller. The supplier shall provide a
brief description and justification for the Mean Time Between Failure fi gure provided on the
Blower Data Sheets.

3.4 Lifting and Handling Requirements

3.4.1 For lifting and handling requirements, see Spec 24590-WTP-3PS-GOOO-T0003.

3.5 Sound Ratings

This requirement covers noise requirements for blowers, including all motors, equipment. and
sub-systems furnished by the Supplier. The noise limit applies to operation of the Equipment at
rated load or full cariacitv. and duriniz restart and shut dowvn. When the Equipment or a sub-
system is operated cyclically or intermittently. the noise limits apply during all portions of the
cyc .e

3.5.1 Blowers sound ratings shall conform to AMCA 301, and be tested in conformnance to AMCA
300 or IS0 3744. Sound level data report shall be in accor-danice with ASME AG-! BA-4421.

3. 5.2 The A-weighted sound pressure level at 3 feet from the surface of the blower casing shall not
exceed 85, dB.A.. The limit applies on each of four sides of the blower at the elevation of the
centerline of the blower, but no less than 3 feet above grade or the platform upon which the
blower is mounted. All sound pressure level limits apply to each blower system taken as a
whole, and as installed.
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3.5.3 If sound pressure level exceeds 85 dBA at 3-feet. Seller shall obtain Buyer permission to
proceed in the form of a submittal stating estimated sound power level.

3.5.4 If specified on Blower Data Sheets, silencers shall be provided to meet the sound pressure
level.

3.6 Environmental Qualification

3-6.1 Environmental equipment qualification of the blowers, motors, instruments, and electrical
accessories shall be conducted in accordance with specification 24590-WTP-3PS-JQO6-
TOOCS. Engineering Specification for Environmental Qualification of Control and Electrical
Systems and Components.

3.6.2 The environmental conditions for the plant rooms in which the blowers are located are listed

on the Environmental Qualification data sheets attached to the blower data sheets.

3.7 Seismic Qualification

3.7.1 Seismic qualification of blowers shall be in, accordance with the methods and procedures
described in Specification 24590-WTP-3PS-SS90-TO00l. "Seismic Qualification of Seismic
Category I/11 Equipment and Tanks"., or 24590-WATP-3P5-FBO-TOOO1, "Structural Design
Loads for Seismic Category IIIIIV Equipment and Tanks".

3.2 The Seismic Categ~ory of the blowers will be indicated on the Blower Data Sheets.

3.7.3 Any additional structural loading will he indicated on the Blower Data Sheets. In-Structure
Response Spectra (ISRS) curves for Seismic Category I/Il equipment or items are attached to
the blower data sheets.

3.7.4 In addition to seismic analysis, seism--ic testing of a sacrificial unit to determine operability
shall be required when the Equipment Qualification data sheet states the equipment must be
operational after a seismic event. Material from the sacrificial units shall not be used in tagged
equipment (permanent plant equipment).

7 The Buyer may wimetss the seismic testing of blowers.

3.8 Mechanical Requirements

3.8.1 General

3.S.1.1 Blower housings shall be desianed for both positive pressures of greater than 125 % of
the design operating pressure of the blower and negative pressures as specified on the
blower data sheets.

3.8. 1.2 Blower inlets and outlets shall include allowances for the full dead weight of any
flexible connections connected to the inlet and outlet.

3.8.1.3 Shaft speed shall no, exceed 3600 rpm unless approved by Buyer. Tip speed of
-otatno assem' shall not exceed 5R, fps, n'~
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3.8.1.4 Blower housings shall be designed to prevent any internally propelled missiles from
penetrating the housing.

3.8.1.5 Biower inlet and discharge connections shall be provided with temporary protective
cover. These covers will be removed prior to connection to Buy er's piping andior
ductwork.

3.8.1.6 If specified on the blower data sheets, braided stainless steel 316L flexible hoses with
stainless steel 31 6L flanges shall be provided to mate with the blowers' inlet and outlet
flanges. Stainless steel connectors shall have flexible core of annular corrgated
stainless steel 316L tubing. Braid for the connectors shall be stainless steel 304. End
fittings shall be 1 504' raised face stainless steel 3 1 6L flanges conforming to ANSI
dimensions. Connectors shall be shipped loose for field installation.

3.8.1.7 Unless specified otherwise on data sheets, blowers shall be "Gas Tight"~ in accordance
with requirements of Section BA 4142 of ASIVE AG-l.

3.8.1.8 Blower drive arrangement shall be as shown on Blower Data Sheet. Drive arrangement
designations shall be per AMCA 99-2404. Designations for rotation and discharge
shall be per AMCA 99-2406.

3.8.1.9 When indicated on the Blower Data Sheets. Supplier shall provide an evase for
installation on fan discharge. Evase shall be all welded construction and provided with
flanged and g~asketed inlet and outlet.

3.8. 1. 10 When indicated on the Blower Data Sheets that blowers shall be of Spark Resistant
Construction, blowers shall be Type A in accordance with AMCA 99-0401-86.

3.8.2 Access Doors and Inspection Ports

3.8S.2.1 If indicated on Blower Data Sheets, Seller shall provide a flanged, bolted, and e'aske-ted
access door, complete with handle, in blower housing to allow inspection. Access
door shall be raised desig-n to allow for field installed 2.5 in. thickness insulation when
required.

3. 8.2. 2 The access door. when recuired. shall be on the horizontal centerline of the blower.
Door c-asket and seal pads shall meet requirements of ASME AG--I Article FE-3 130.

3.8.3 Balance and Vibration Standards

3.8.3.1 The blower wheeL/impelIler and shafi shall be dynamically balanced in accordance with
Section BA-4 161 of ASME AG-l. The blower Wheel shall be dyniamically balanced
prior to assembly into the housing. Final balancing shall be performed on the.
completed rotor (impeller and shaft) assembly. All vibration tests shall be in
accordance with ASME AG-I. Section BA-4 162. with results documented and
subitited to Buyer.

3.S.3.2 Soft foot is the condition where the bottoms of the equipment 'feet' oT 'base"
are not machined flat in the same plane or parallel with their mating, (or
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mounting) surface creating a situation where all the "feet" or 'base' are not
equally supporting the weight of the equipment. Each foot must be checked for
soft foot. Any vertical or angular soft foot that exceeds 0.003 inches is
excessive and must be corrected.

3.8.4 Bearings

3.8.4.1 Seller shall provide a "heat slinger" device attached to the blower shaft external to the
housing to help in dissipation of heat for bearing protection, as required. The "heat
slinger" shall he equipped with safety guards.

M..4.2 For all blowers, it shall he possible to replace the bearings without disconnecting any
piping andi'or ductwork or disassembling of the blower housing.

3.8.4.3 Bearings for blowers shall he heavy-duty pillow block, self-aligning, grease-lubricated
ball bearings, or heavy duty pillow block self-aligning, grease-lubricated roller
bearings, suitable for the maximum operating temperature as indicated on the Blower
Data Sheets.

3.8.4.4 Bearings for blowers shall have a minimum L-10 service rating life of 200.000 hours,
uniess noted otherwise on the data sheets. Bearing rating life shall be estahlished in
accordance with ABMA 9 or 11, as applicable.

3.8.4. 5 Provide seals to prevent loss of lubricant and admission of contaminants.

3.8.4.6 -Provide extended lube lines and fittings as required to permit lubrication during
operation.

3.8,4.7 Bearing lubricants shall be suitable for use in radiation levels as specified on the
Environental Qualification data sheet attached to the Equipment data sheet.

3.8.5 Shafts

3.8.5.1 o contact shall he made between the shaft rotor and the housings, other than through
the bearngs.

... Shafts shall be of the material specified on the blower data sheet and shall he turned.
ground and polished, with machined keyw ays for attaching impeller and drive
coupling.

3.8.5.3 Impeller(s) are to he secured to the blower shaft by locknuts Or Set Screws.

3.8.5.4 The blower impeller and shaft shall be rated for 1 10% of the design rpm listed on the
Blower Data Sheets.

3.8.6 Shaft Seals

3.8.6.1 Blowers shall be furnished with shaft seals as specified on the Blower data sheet,
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3.8.6.2 Shaft seals shall be fulnly capable of withstanding the required test pressures before.
during, and after blower operation.

3.8.7 Safety guards

3.8.7.1 Blowers shall be provided with bolted drive guards that cover the shaft and bearings.
Provisions shall be made for insertion of tachometer and access to lube fittings without
removal of drive guards.

3.8.7.2 Safety gluards shall be expanded metal with an angle framework or shall be formed
plate types.

3.8.7.3 The guards shall comply with the requirements of OSHA 29 CFR 1910 Subpart 0 -

Machinery and Machine Guardine.

3.8.8 Loadings

3.8.8.1 Blower assemblies shall be self-supporting. capable of carrying the static loads of the
blower components and the stress imposed during shipment, installation, and
operati on.

3.9 Electrical Requirements

[Source: 24590-WATP-3PS-EKPO-TOO0l. Rev 3]

1.9.1 Criteria for Acceptabititv of Electrical Equipment
[Section 2.0, 24590-W-TP-3PN-EKPO-00005]

" All electrical equipment for facility and equipment wiring. as defined by the National
Electrical Code NFPA 70-1999. shall be Approved. Approval will be in accordance with
Article 90-4, "Enforcements'. Article 90-7. 'Examination of Equipment for Safety'" and
Article 110-3, "Examination, Identification, Installation, and Use of Equipment."

" Approved means "Acceptable to the Authority Having Jurisdiction" (AHJ), as defined in
Article 100 of NTFPA 70-1999. Only the WTP Electrical AHJ can provide the approval.

" "Equipment" is defined by the NFPA 70 as, "A general term including material, fittings,
devices, appliances, fixtures. apparatus, and the like used as a part of, or in connection with
an electrical installation'. As used here, the entire mechanical assembly is not considered an
electrical installation, only the electrical andior electronic components, and the
interconnectinz wirng'

* Listing and labeling by an OSHA Recognized NRTL is the primary, means (Method 1 below)
of obtaining WTP AHJ approval for electrical equipment, devices and materials.

" All Control Panels shall be UJL labeled by a certified UL 508A shop.
" Electrical Equipment that is installed on standard or custom fabricated) Mechanical

Equipment shall comply with the requirements stated above.
" Electrical Equipment. that is part of a Mechanical Packaged Equipment assembly., beino

field-evaluated and labeled at the factory by a NRTL is an aiternate method of obtainine
WI'P AHJ approval.
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3.9.1.1 Method I (Primary): Listed, Labeled or Certified (i.e. LTL5OSA)
[Section 2.1. 24590-WTP-3PN-EKPO-00005]

The WvTP AJ{J shall approve and accept electrical equipment without additional examination if it
is Listed, Labeled, or Certified by a US NRTL. as recognized by OSHA under 29 CFR 19 10-
Subpar', S and is acceptable for the application, environment and other requirements of NEC
Article 1 10. For a listing of and Typical Registered Certification Marks of US NRTL's recognized
by OSHA go to http://www.osha.gov/dts/otpca/nrtDnrtlmrk.htni.

3.9. 1.2 Method 2 (Alternate): Field Evaluation by a -NRTL
[Section 2.2, 24590-WTP-3PN-EKPO-00005]

3.9.1.2.1 Electrical equipment that is part of an overall electrical or mechanical assembly having a
NRTL safety evaluation or a field evaluation, which states the equipment has been
accepted or otherwise deemed safe by the NRTh recognized by OSHA under 29 CFR
1910-Subpart S, using US standards. will be evaluated by the WTP AHJ for acceptability.
If found acceptable no further examination of the equipment is required.

3.9-.12.2 The supplier shall submit all field evaluation reports completed by' an OSHA recognized
NRTL to the Buyer for review and approval by the A.HJ. These field evaluation reports
shall show compliance to the applicable UISA Electrical Standard(s) recognized by
OSHA that are listed on the OSHA website
http://iwww.osha. gov/dts/otpca/nrtl /allstds html.
The NRTL Label will be as shown on the OSHA website with whatever additional
markings that are necessary to indicate accelptability for use in the 'USA
http://ww,,w.osha.2ov/dts/otpca/ nrtlinrtimrk.htm.

3.9.1.2.3 The supplier shall submit a Certificate of Compliance (C of C) document for review and
approval by the AHJ that lists the USA Electrical Standard(s) that each electrical material
or equipment is evaluated to for it's NRTL Listing. Only those standards that are listed on
the OSHA website http://'www.osha.gov/dts/'otpca/nrtl/allstds.htmnl are acceptable to the
AHJ. The certification shall confirm that the NRTh Label for each electrical component
will be as shown on the OSHA website including the additional markings required to
indicate acceptability for use in the USA
htto):/!wwwv;, .osha.go,/ dts',otpcanrtbnrtmrk.hum.

3.9.1.3 If a supplier is unable to meet the criteria in Method 1 or Mdethod 2. the supplier shall
reouest in writing. a variance by the \VTP Electrical A-HJ. [Section 2.3, 2)4590-WTP-
3PN-EKP0-00005]

-. 9.- Power Protection and Disconnecting Means

3.9.2.1 Enclosures with incoming power supply, shall have a manually actuated disconnecting,
means mounted on or close to the enclosure, in an easily, accessible location.

3.9.2.2 Devices in panels utilizing power shall have suitable over current protLection. Power
shall not be "daisy chained" from device to device; however, bridge or comb jumpers
may be used on the supply side of the circuit breaker or a fuse block.
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3.3 Space heaters in enclosures, when furnished. shall be rated 240 V AC with required heat
output when operated with 120 V AC. [Section 5.4.5]

3.9.4 Cables and Wiring
[Section 5.51

3.9.4.1 Other than the special cables furnished by Supplier, cables shall be in accordance with
the following: [Section 5.5.2'

a) Low voltage power and control cables shall be stranded copper. 600 V type XHHIW-2 or
Buy er-approved equivalent.

b) Where applicable, cables shall be rated for the radiation dose rates and service life in the
environment specified by the primary specification.

c) Internal wiring shall be stranded copper, flame-retardant 600 -V, synthetic heat resistant
(SIS). or machine tool wire (MTW), or high-flexible thermoset-

d) The minimum size of conductor will be as follows (not including cabling integral to
components):________________

DUTY External Conductor Size 1Internal Wiring in enclosures
I(AWG) _ __ Size (AWG)

Power and Lighting (480 V and 12 14
below only)
Current Transformer Wiring ~ 10 10
Control Circuits (120 V AC!i 125 14 16
V DC) and Instrument power

-circuits

e) Approximately' 10%,' spare conductors shall be included in multi-conductor 300 V" analog,
and low-level signal cables. Spare conductors shall be terminated on the terminal blocks.
[24 5 90-W,,TP-3 PN-EKPO-00004]

3.9.4.2 Interconnecting wiring or cabling for packaged units furnished by supplier. shall be
terminated and tested according to this specification. [Section 5.5.3]

3p.9.4.2. 1 Internal wiring shall be continuous from terminal to ternmial without splices (except
devices with pig tails). Bridge or comb jumpers are preferred to wire jumpers on terminal
strips. Jumpers shall not be installed on field side of the terminal strip. [Section 5.5.3.1]

3.9.4.2.2 Circuits of different voltages (service level) shall be terminated on physically separate
terminal strips and clearly labeled to show the circuit voltage. Terminal blocks shall be
segregated according to signal type. [Partial Section 5.5.3.3]

3.9.4.2.3 AC power shall be routed through separate wirewavs or separated with a divider from 24
VDC discrete and analog instrument signals within enclosures. Power and signal cabhnLg
shall not be run in parallel, except in separate wireways. and should cross at a 90-degee
angle only. [Section 5_5.3.4]
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3.9.4.3 The Supplier shall furnish terminal boxes or control panels as follows:
[Partial Section 5.5.4]

3. 9.4. 3.1 instrumentation cables shall be terminated in separate junction boxes from the power and
control cables.

3.9.4.3.2 Where cables supplied and installed by Buyer are run to the package unit, the Supplier
shall provide space for installing and terminatmig the cables.

3.9.4.4 Wiring for electronic, instrument, communication and signal cables shall be segregated
from both power and control cables. [Section 5.5.5]

3.9.5 Conduit System

3.9.5.1 Wiring shall be installed in metal conduit. Minimum conduit size shall be 3/ inch. '/'
inch conduit is allowed when connecting to devices with 1/ inch hubs. [Section
5.6.1. 1,]

3.9.5.2 Liquid-tight flexible metallic conduit shall preferably be used to isolate the
transmission of vibration to the conduit system, and for connection to equipment
which may be periodically removed. [Section 5.6.1.2]

3.9.5.3 'Where conduit is exposed to potential water spray (outdoor or indoor), it shall be
sloped for drainage. A stainless steel breather shall be installed at the high point of the
conduit system, and a stainless steel drain shall be installed at the low point of vertical
conduit runs complying with UL and NEPA standards. [Section 5.6. 1.4]

3.9.5.4 Conduit connections to junction boxes shall be made using watertight threaded hubs or
factory threaded hubs. [Section 5.6.1.5]

3.9.5.5 Enclosures shall be designed for front access only unless otherwise specified. All
components and equipment in enclosure shall be accessible and removable from the
front. Enclosures shall be suitably rated for the environment specified. [Section 5.6.4]

3.9.6 Non-current carrying metallic parts of electrical equipment shall be bonded together and made
electrically continuous. Two grounding pads shall be furnished at diagonally opposite corners
at the edge of skids for connection by the Buyer to the area ground grid. [Section 5.7.1]

3 .2 Electrical equipment on the packaged unit shall be bonded to the package unit skid. [Section
5.7.2]

3.9.8 Nameplates
[Section 5.10]

3.9.8.1 Permanent nameplates or labels shall be provided to identify terminal blocks within the
compartments.

3.9.8.2 Exterior nameplates shall be made of laminated, beveled plastic of manufacturer's
standard, with black lettering, or numberin2 on a white background and shall be
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permanently affixed on the exterior. The method of affixing shall not violate the
NEMA rating, of the enclosure. [Section 5.10.2]

3,9.8.3 Interior labels for all devices, parts and components shall be machine printed,
permanent and self-adhesive labels.

3.10 Low Voltage Induction Motors

3.10.. Motor drive combination shall be suitable for operation for the desigan conditions
shown on the Blower Data Sheets.

3.10. 1.2 Induction motors shall be in accordance with Specification 24590-WT7P-3PS-MUMI-
T0002, Low Voltage Induction Motors, and as indicated on the motor data sheets
appended to the Blower Data Sheets except:

* Motors may have cast iron rotor cages.

" Motors space heater are required for the purpose of long term storage. The motor space
heaters do not have to be removable. See specification 24590-WTP-3PS-MUMI-T0002,
Section 3.4 for heater requirements.

3.10.1.3 Drive motors shall be specifically designed and constructed for use with adjustable
speed drives in conformance with NEMA MG- I Part 31 criteria. Manufacturer shall
provide certification to the Buyer that the motor is compatible with an adjustable speed
drive and will perform within the specified duty range without incident.

3.10.1 .4 Transient voltage variations due to short circuits, disturbances from outside supplies,
and their effect on plant operation cannot be avoided. The following criteria shall
apply in such cases: Momentary voltage depression down to 80%/( of rated equipment
voltage shall not affect equipment operations.

3.10.1.5 The motor shall have a rated horsepower minimum of 115%1' of the design brake
horsepower (bhp) listed on the Blower Data Sheets. The motor shall also have a
service factor of 1. 15 at its rated horsepower.

3.11 Instrumentation and Control Requirements

[Source: 24590-WTP-3P-JQ7-TOOOI, Rev 2]

3.1 1.1 The Buyer will provide normal power for the Supplier's instruments. Each source will be
delivered at 120 VAC. single phase, 60 Hz, grounded system. 480 VAC. 3 phase, 60 Hz
power will be provided as required for motors. All other voltages required by the Supplier
shall be derived from the Buyer provided 120 MAC or 480 M7AC. [Section 1.'7.3]

3.11.2 Table I of th~is specification includes a list of recommended suppliers of instruments. Bidder's
proposal shall include cost associated with the use of Buyer designated instruments.
[Appended Section 3.4.1, 245 90-W1ATP-3PN-JQOT-000 12]
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Table 1. Instrument Supplier List

Description Supplier Comments

Temperature Daily Thermetrics

Sensor(RTD)

1ST Conax Nuclear ITS OK for Rad service

Emerson (Rosemount)r 1 'Ii .1

Temnp-Pro Inc.

'Thermoelectric LOK for Rad service

United Electric

Speed Sensor iAir-Pax

Electro-Sensors

3.11.3 Instrument ranges shall be selected such that the normal operating point is between 35% and
75% of the range of the instrument. Except where the Buyer has specifically identified
manufacturer and model, all the instruments shall be selected by the Supplier in accordance
with guidelines provided herein. The instruments described below shall be selected to meet
the required safety classification, specified quality, and the design criteria stated herein and in
the primary equipment specification. The systems designed and fabricated shall meet the
specified reliability and availability for each system or component.

The Supplier may suggest alternative instruments based on their past experience with similar
applications subject to the Buyer's review and concurrence. [Section 3.4.5]

3.11.4 Temperature measurcment devices shall be selected that are optimized for the application and
environment of the measurement services. This includes installation constraints, ambient
conditions, and process conditions of the measurement devices. The following describes the
Buyer's requirements for specific types of temperature measuring elements and systems.
[Section 3.4.5.21

" All temperature elements. Thermnocouples (T/Cs) or Resistance Temperature Devices
(RTDs), shall be installed in thermowelis to permit removal without process disturbance
except where there is no risk to personnel from the process fluid during removal of the
measuring element, i.e. shell skin, motor bearings and motor windings. Where a
thermowell is not used, a permanent label shall be affixed to the pr-imaryv element,
indicating that there is no thermnowell.

" Sheathed RTIs with transmitters shall be used for remote temperature indication,
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"RTD elements shall be Platinum with a nominal resistance of 100 Ohm at 0 'C (32 IF).
The resistance-vs.-temperature characteristic curve shall conformn to DIN 43760, IEC
60751 with a temperature coefficient of 0.00385 ohmsiohm'0 C. Three wire element
designi shall be used.

" RTDs shall be sheathed with Magnesium Oxide insulation. The sheath shall be 31 6SS
and '4 diameter as a minimum. All T/Cs or RTDs shall be duplex design, spring loaded,
and supplied with a connection head with internal grounding screw and external ground
terminal. All elements shall be connected in the connection head.

* Temperature measurements using RTDs shall use remote mounted transmitters with the
appropriate input/output voltage isolation and located in the field or panel to connect an
isolated signal to the Buyer's or Supplier's control system. [Section 3.4.5.2.1 ]

3.11.5 If specified on the data sheets, the Supplier shall provide and install non-contacting, vibration
and position sensor probes for machine monitoring of both radial vibration, and thrust position
of the shaft. The installation of all bearing thermocouple and shaft position monitoring
equipment shall be in accordance with API 670. Bearing thermocouples shall be type E
calibration. [Section 3.4.5.1 6.1., Inst rumentation, 24590-WVNTP-3P-JQ7-TOl I]

3.11.6 If required on Blower Data Sheet, speed transmitters shall have sensors of non-contact type.
[Altered Section 3.4.5.16.2]

3.11.7 All enclosures, cabinets, panels, and racks shall be designed and fabricated to be in full
compliance with NFPA 70-1999. [Partial Section 3.6]

3.11.7.1 All enclosures shall be designed for front access only unless other-wise specified. All
components and equipment in the enclosure shall be accessible and removable from
the front. Enclosures shall be indoor per the NEMA 250 and ICS 6 standards based on
the environmental specification requirements. A NEMA ratingY of 12 shall be the
minimum acceptable requirement for indoor enclosures. In areas where radioactive
contamination is likely, only stainless steel enclosures shall be used. [Section 3.6.1 ]

3.11.7.2 All packaged systems and equipment controls shall be pre-wired to terminal blocks in
permanently mounted enclosure,

The terminal blocks shall be designed for easy interconnection to Buyer's control and
communication circuits.

Access to enclosure internal components or equipment shall not require the use of
hand tools. Access to any component within the enclosure for maintenance or
replacement shall not be prevented by proximity to other components within the
enclosure. Equipment mounted in the rear of the enclosure shall be on a back-panel
and positioned to facilitate removal and replacement. Enclosure back-panels shall be
fabricated from low-carbon steel and shall be finished with semi-gloss or gloss white
paint. Enclosures shall be sized to allow clearance between the enclosed components,
cables, print pockets, and components mounted on the door. [Partial Section 3.6.3]
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3.11.7.3 The enclosure grounding system shall be installed in conformance to IEEE Guide
1050-1996, section 5.3. 1 "Single point grounding system". Instrument junction box
shall only have an equipment safety ground. The grounding bus shall be constructed
with solid copper, and all connections shall be drilled and tapped. The ground bus
shall be drilled and tapped for an additional 20 percent spare terminations.

The equipment safety ground bus shall be solidly bolted to the enclosure structure. A
bolted compression type 2/0 terminal lug shall he installed at each end of the bus to
facilitate connection of Buyer's 2/0 AWG stranded copper ground cable.

All removable metal components, instruments. or electrical devices shall be connected
via individual conductors to the equipment safety ground bus. Components shall not
be grounded to each other via a common wire connecting the components to the
equipment safety ground bus. Enclosure door and back-panel shall be connected to the
equipment safety ground bus via individual conductors. Ground conductors connected
to the equipment safety ground bus shall1 have an insulation color code of green.

The isolated signal ground bus shall be electrically isolated from the enclosure
structure and the safety ground bus. A bolted compression type 2/0 terminal lug shall
be installed at each end of the isolated o-round bus to facilitate connection either to
another isolated signal ground bus in a connected adJacent enclosure or to Buyer's 2/0
AWG stranded copper ground cable.

Instrument cable shields and signal common conductors shall be connected to the
isolated signal ground bus. Each signal ground conductor shall be fastened to the
isolated signal ground bus. For junction boxes with signal wiring going back to the
Buye-rs control system, the cable shield shall be terminated on a isolated terminal
block and carried back to a ground supplied by the Buyer. Ground conductors
connected to the isolated signal ground bus shall have an insulation color code of green
with yellow tracer. [Section 3.6.5']

3.11 .7,4 The Supplier shall mount, connect and wire each instrument or control device such that
adjustment. maintenance, removal and replacement may be accomplished in a safe
manner without interruption of service to adjacent but unrelated equipment and
without placing undue stress on installed wiring or devices. Accommodations for
strain relief shall be made when routing wire to hing-ed enclosure doors and shall be
wrapped with spiral wire wrap.

No more than two wires shall be connected to one terminal point and only if the
terminal is rated for the two wires. Wkire splicing shall not be used unless approvedlby
the Buyer. Bridge or comb -jumpers are preferred to wire jumpers on terminal strips.
Jumpers shall not be instalied on the field side of the terminal strip.

Terminal blocks shall be- selected to accommodate the function and electrical
requirements associated with each wiring application. They shall incorporate the
following features:

I. Space saving design
-. Screw clamp wvire, connection
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3. Singlec level configurationi
4. Integral test facilities
r. DIN-rail (35mmn) mounted

Isolating ty'pe terminal blocks shall be WAeidmulier "WV" series, Allen Bradley l492-
VvIKD3TP, Phoenix Contact, or Buyer approved equal. Non-isolating feed-thru
terminal blocks shall be Weidmulier "W" series, Allen Bradley 1 492-W4, Phoenix
Contact, or Buyer approved equal, All terminal blocks shall be identified by a unique
terminal block number and approved by the Buyer.

For all enclosures, each incoming power supply shall have a manually actuated
electrical power discormect device mounted oniin the enclosure in an easily, accessible
location. The electrical power disconnect device may be a single device or multiple
devices for individual circuits. Each device that uses 120 VAC for power shall have
individual connections protected via rail mounted circuit breakers. The circuit
breakers used for individual control or power circuit protection in the enclosure shall
be thermal magnetic breakers such as Weidmuller CB. Allen Bradley type19 -GH
Phoenix Contact, or Buyer approved equal. They shall be Dual-In-Line, DIN-rail
mountable TS,'S. TS32. or equivalent. Power shall not be "daisy chained" from
instrument to inst-rumrent; however, the bridge or comb -jumpers may be used on the
supply side of the circuit breakers. A fuse and circuit breaker directorv shalbe
contained in a holder permanently affixed on the inside of each door or back-paniel and
protected by a clear window.

AC power shall be routed th-rouga separate wsrewavs or separated with a divider from
214 VDC discrete and analog instrument siunals within enclosures. Power and signal
cabling shall not be run in parallel, except in separate wireways. and should cross at a
90-dec-ree angle only.

All instrument signal cables shall be of the type and specification as listed in Table 2-
Instrumentation Cable Schedule. Power cable, wire size and type shall be in2

accordance with Section 3.9.4.1 d).

Table 2. Instrumentation Cable Schedule

Cable Code Cable Specific Cable Comments ICircuit Cable General
Description 1Spec. Identification Specification

;TSR~i36 Sinele twisted p~r. Sinele twited inidividual Black. Whit,- Cables tUL listed as
;6 AWG. 300 V, pair with o~verall insirument signTals. ITC and PLTC. 300

ITC. PLTC foil shield inistrument 24 vd- V insulation. UL
_______________________ _________ p ower 158: hsted for

2TSPR#i16 Two rwisted Iindividually Black. White 70,000 BTU vertical
shielded or I twisted shiel ded .concuctors - tray flame- ts-:
I OAWG. 300V. pairs with overal individual 100%/' foil
ITC. PLTC foil Shield circuits numbers poivester/alumtinum

individual and
overall shields wish
22AWO Drain wire.
Each circuit shall
nave a mtn:tnurt of

S6-8 rwtsts/fr
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All wires and cables external to an enclosure shall be of the instrument tray cable (ITC)
type, fiame-retardant (passes IEEE 1202 vertical flame test), and have a 90 'C continuous
rating in wet or dry locations. All cable insulation and jacket material shall be resistant to
heat, moisture, impact, ozone. and, meet or exceed the following requirements:

0 300 V rated for low voltage instrument cables (operating at 150 volts or less and 5
amperes or less)

0 600 V rated for power/motor control cables (up to 480 'VAC and 250 VDC)

The wire insulation color for power wiring shall be of the following:

* Black Ungrounded conductors more than 50 VAC
" White Grounded conductors more than 50 VAC
" Green Equipment grounding wire
" Green/Yellow tracer Isolated inistrument grounding wire
* Light Blue Ungrounded supply voltage less than 50 V (DC or AC)
" Violet Switched ungrounded voltage less than 50 V (DC or

AC)
" Khitef/Blue tracer Grounded or return supply, voltage less than 50 V (DC or

AC)
[Partial Section 3.6.6]

3. 11.7.5 The enclosures shall be designed so that tools and test equipment may be used to
accomplish all necessary adjustments, maintenance, cleaning, testing, and calibration.
If specialized tools are needed for adjustments. maintenance, cleanng testing. and
calibration the Supphier shall provide two sets per order to Buyer upon delivery. Test
points and calibration areas shall be accessible, clearly identified, and labeled.
Adequate space shall be provided for removal and replacement of Individual
instruments or components located inside the enclosure. Equipment mounted in the
rear o-f the enclosure shall be positioned to facilitate removal and replacement from the
front of the enclosure. [Section 3.6.7]

3.11.7.6 Buyer will provide the enclosure name, service description, and wire marker syntax
and name/number.

Safety, Labels shall not be attached to removable items that could be replaced in a
different orientation.

Each wire shall be clearly identified with a wire marker at each end by' means of heat
shrinkable plastic sleeves or other Buyer approved permanent type wire marker in
'black text on white background. Open markers or "C" type- sleeves that can be applied
after a conductor is terminated will not be accepted. Minimum character size for wire
marker shall be no less than 313 2 inch. The wire markers shall be attached within a
maximum of 2 inches from the termination of the wire. Orientation of the wire marker
shall be such that its Identification is visible when viewed from the front of the
enclosure looktinc; in. [Partial Scection 368
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3.11.8 All Supplier provided wiring shall be identified at each end with a numberinga svstem that is
cross -referenced on all appropriate drawings. The wire-numbering scheme shall be proposed
by the Supplier with Buyer's concurrence. Ferrules or wire markers shall be indelibly and
clearly marked in, black on white plastic, heat shrinkable sleeves. Open markers or "C" type
sleeves that can be applied after a conductor is terminated will not be accepted. Junction box
(JB) terminals shall have adequate space between them and the JB internal walls so connected
cables and individual wire numbers can be easily read without disturbinLe the wirin- within the
JB s.

All cables provided by the Supplier shall be clearly identified with a heat shrink type label.
[Section 3.7.8]

3.11.9 Instrument mounting locations shall be selected with consideration of both function operation
and accessibility requirements for maintenance. Instrumrentation should not be mounted on
vibrating equipment or light duty support. Instrutnent mountinE! boltinE and hardware shall be
316 SS. [Section 3.S.8]

3.11.10C Each instrument shall be installed so as to allow adequate safe access for both operation and
maintenance. 'Section 3.8.8.2]

3.11.11 Each Instrument shall have nameplate information that includes the folowinc:'

" Manufacturer's Name
" Manufacturer's model and serial number
" Buyer's Purchase Order No.
" Buyer's Item No.
" Buyer's Tag Number
" Power Ratine
* Electrical Area Classification
" Approvals and Listing per NEC

Where the combination of manufacturer's standard nameplate and instrument body
stampings are unable to accommodate all of the required and applicable information, a
separate stainJess steel nameplate shall be provided to include the Buyer's Lag, number.
PO number, and all of the applicable missing information. This separate stainless steel.
nameplate shall have the information impressed. stamped or etched directly on the
stainless steel surtace. The nameplate. where physically possible. shall be secured to the
body of the instrument by corrosion resistant screws tapped into a low stress area of the
assembly, so the structural inteo-rin and functional capability of the assembly are not
imnaired. If it is not ph-,'si callv, possible to secure the nameplate to the body of the
instrument, then the nameplate shall be attached usind- a stainless steel wire. [Section 8. l1

3.12 Accessibility and Maintenance

3.1 2. 1.1 Seller's recommended accessibility, and recommended spares for each piece of
equipment shall be included in the Seller's submittal.

3.1:. 1.2 Seller shall provide the inspection and maintenance reciuirements withth
recommended intervals to be performed by Buver.
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3.13 Accessories

3.13.1 Unitary Inertia Bases

3.13.1.1 WY\hen indicated on the Blower Data Sheets, blowers shall be provided with a unitary
inertia base.

3.13.1.2 Unitary inertia base shall provide a commron support for the unit and its drive motor.
Inertia base shall be fabricated from structural steel conforming to ASTM A36. at the
minimum: and shall include pre-drilled mountingy ternplates and sleeved anchor bolts
for the fan and its drive motor. Inertia base frame shall be structural channel or beam
frame with its depth at least one-tenth (1'llOth) the longest dimension of the base. as a
minimum.

3.13.2 Vibration Isolators

3.13.2. 1 When installation is specified on the data sheet, the vibration isolators shall be
Supplier specified and supplied. Supplier shall specify the isolator manufacturer and
model number, spring minimum diameter, and spring restraint features on the Blower
Data Sheet.

.13.2.2 Spring mounts shall be selected to provide 2 in. minimum, deflection at designlaig

and shall allow for 50 % additional travel to solid. Spring mounts shall incorporate
seismic restraint capability for a seismic occurrence as defined in Specifications
2459O-\XNTP-3PS-SS90-TOOO1, Seismiuc Qualification of Seismic Category 1/11
Equipment and Tanks or 2459C1-WTP-3PS-FBOl-TOOOl, Structural Design Loads for
Seismic Category III & TV Equipment and Tanks. Spring mounts shall include
enlarged base plates for seismic anchoring.

13.2.3 Submittal drawingrs shall show locations for vibration isolator placement on blower
assemblies when installation is specified on the data sheet.

3. 13.2.4 Each vibration isolator shall deflect equally under the conditions of dynamic loading.

3.13.3 Flexible Connectors

3.13.3.1 When specified on the data sheet. Supplier shall provide flexible Connectors. Supplier
shall specify the connector manufacturer and model number on the blower data sheet.

3.13.3.2 When specified on the data sheet, submittal drawing's shall show locations for or
placement of flexible Connectors on blower assemblies,

4 Materials

4.1 Construction

4.1.' Materials of conistruction shall conform to ASM_\E AG-l., Section BA. Article BA-3000. Tablt
BA-3 100 and the Blower Data Sheets as applicable.
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4.1.2 The ASME andior ASTMI material numbers and grades shall be identified and shall be
indicated On the fabrication drawinus and in the material lists.

4.1-3 Blower bearing pedestals and motor bases shall be fab ricated from structural steel sh. es nd
plates properly reinforced for maximum rigidity.

4.1.4 Blower housings shall be fabricated from materials specified in Blower Data Sheets.

4.2 Prohibited Materials

4.2.1 Bronze, copper, lead, zinc, tin, antimony, cadmium, or other low melting point metals, their
alloys, or materials containing such metals as their basic constituents or molybdenum, and
materials with halogen content of more than 200 ppm shall not be used in direct contact with
stainless steel.

4.2.2 Asbestos and Teflon shall not be used in any component of the blowers or accessories.

4.2.3 Certain chemicals and materials are restricted from use at )WTP. Restricted chemicals and
materials are given in 24590-WTP-CO'N'-08-000 1. Restricted Materials List. Inclusion of these
chemicals/materials requires specific authorization from the Buyer (WTP Safety Assurancel.

4.3 Special Requirements

4.3. 1 When evaluating and dedicating new or replacement commitercial grade items (CGII and
commercial grade services (CGS) for use in safety applications the requirements in
specification 24590-WvNTP-3PS-GOOO-T0019. Acquisition of Commercial Items and Services
for Use. in, Safety Applications atIWTP, shall be followed.

5 Fabrication

5.1 Fabrication of Blowers

51. 1 Fabrication of blowers shall be as specified in ASME AG-l, Article BA-6000.

51.2- Blower wheels / impellers shall be of the type and fabricated from materials specified in
Blower data sheets.

5.2 Welding

5.2.1 All fabrication,. welding, inspection and repair procedures of biower wheels, blower housing,

housing framing and supports shall conform with the following, as applicable:

" AWS Di 1. Structural Welding Code. Steel

" AW'S D1.3, Structural W'elding- Code, Sheet Steel
" AWNS D1.6, Structural W\eldin- Code. Stainless Steel

* ANNS D9. 1. Sheet Metal Welding- Code
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AWVS D14.6, Welding, of Rotating Elements of Equipment

5.2.2 Repairs required as a result of weld rejection by either Buyer or Seller's final inspection shall
be fully documented in accordance with Seller .s QA program. Weld repair records shall be
included with document package.

~ )~ Welding procedures and procedure qaiication records shall be submted to Buyer for
review and permission to proceed prior to use. Each procedure shall be prepared and qualified
in accordance with the requirements of the above listed standards or ASME B & PVC, Section
Ix.

5.2-4 Welds shall be inspected in accordance with ASME AG-l. Article AA-63 30.

6 Tests and Inspections

6.1 General

6.1.1 Inspection and testing of blowers shall conform to ASME AG-I. Section BA. Article BA-
5000. Seller shall conduct and shall be responsible for the shop tests called for in this
specification and in applicable standard and referenced documents. Seller shall furnish all
facilities necessary for the perforrnance of such tests.

6.2 Personnel Qualifications

6.2.1 Personnel performning nondestructive examination or reviewing nondestructive examination
results shall be qualified in accordance with ASNT-SNT-TC-lIA, Level II or Level 1II.
Qualifications of personnel perf-orming inspections and tests shall hDe verified by the- Seller.

6.3 Non-Destructive Examinations

6.3.1 Seller shall perform Non-Destructive Examinations. Non-Destructive examinations may
include visual, ultrasonic, radiographic. magnetic particle. liquid penetrant and eddy current
examination procedures.

6.3.2 Non-Destructive Examination procedures shall be submitted to Buyer for review and
permssion to proceed prior to use.

6. 3.3 All pressure boundary parts made by casting shall be. demonstrated to be surface-defect free
by penetrant examination using Type I Method A techniques in accordance with ASME
BPVC Section V.

6.3. 4 As a minimum all welds shall be 100%/0 Visually Tested (VT) and pressure boundary welds
shall be Liquid Penetrant Tested (PT', NDE reports shall be- submitted for review and
acceptance.
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6.4 Shop Tests

Buyer's Inspector will indicate tests and inspections that the inspector intends to witness after
review of Seller's work plan. Seller shall perform standard factory tests, which, as a minimum,
includes the following, tests listed below, as well as tests called out in referenced specifications.

Test procedures shall be submitted for acceptance and permission to proceed prior to testing.

All test results shall be certified, documented, and submitted to Buyer for review, and permission
to proceed. All test reports shall be accepted by Buyer based on the acceptance criteria outlined
in the Supplier's accepted test procedures.

The Inspector may witness the following required shop tests:

6.4.1 Test for blower performance. Performance testing shall be done for similar sized blowers.

6..1.1 Blower performance tests shall be conducted in accordance with AMCA standards and
shall be done in AMCA certified facilities unless other-wise approved by Buyer.
Inspection and test procedures shall be submitted to Buyer.

6.4.2 Functional performance test for elecrical equipment.

6.42. 1 The Supplier's shop tests shall include the following:

a) Megger test before termination of all wires pulled into conduit.
b) Continuity check of all wiring for conformance with drawinges
c) Complete functional test of all apparatus and equipment
[24590-3PS-WATP-BKPO-T0001. Rev 3. Section 6.1.11

6.4.2.2 The Supplier shall notify the Buyer at least two weeks prior to any final tests. The
Buyer or his representative reserves the right to inspect the equipment andor witness
the tests at the factory. [{24590-3PS-;ATP-EKP0-T000 1, Revx 3. Section 6.1.2]

6. 4.2-.3 The Supplier shall isolate all instruments and control systems before performing a

megger test. l24590-3PS-WATP-JQ07-T0001,. Rev 2., Section 6.2.2]

6.4.2.4 All wiring [provided by the Seller shall be verified hby a 100 % point to point
continuity test. W~iring errors detected shall be corrected and/or drawings corrected as

appropriate prior to Buyer's inspection. [2451'-90-3PS-W TP-JQO"-T000 1. Rex' 2.
Section 6.2.3]

6.4.3 Blowers shall be tested and accepted for leakage in accordance with Section BA-5 142 of
ASME AG-l.

6.4.4 Vibration performance shall be checked and reported at 10%1/ increments of full speed blower
tests. Vibration testingy shall not be performed within +1/- 20%/0 of the blower's critical speed.
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6.5 Site Tests

Buyer startup personnel will perform test after initial installation. Buyer may request Seller
assistance during startup.

7 Preparation for Shipment

7.1 General

.11 Blower assemblies shall be packaged, shipped, handled and stored in accordance with ASME
AG-i Article BA-7000 and WTP specification 24590-WTP-3PS-G000-T0003, Engineering
Specification for Packaging. Handling and Storage Requirements.

72 Cleanliness

Seller's cleaning procedures shall be submitted to Buyer for information. Prior to surface
preparation and coating application, visually examine welds. the blower impeller, air stream
surfaces of the blower housing, and the air stream surfaces of all furnished accessories. Remove
all dirt. oil, and g-rease, loose mill scale, weld spatter and other foreign matter on surfaces to be
painted in accordance with Seller's cleaning and coating procedures.

7.3 Painting and Special Protective Coatings

Painting and Special Protective Coatings shall meet the requirements in 24590-3PS-W"TP-AFPS-
TOOO1I, as tailored in Attachment A.

7.4 Tagging

A stainless steel nameplate shall be attached to each centrifugal fan showing the manufacturer's
name, shop location, date of manufacture, serial number, equipment rating, equipment tag
numbers, weight of assembly, maximum speed. other information required by Paragraph BA-
9110 of ASME AG-i and Buyer purchase order number. Instruments shall be identified with
Buyer provided tag numbers.

8 Quality Assurance

8.1 QA requirements specific to itemn(s) or service

8.1.1 The quality assurance program requirements of this specification are those specified in the
following documents:

ASME NQA-l. marked as applicable in Q data sheet of ANSI/ASME NQA-l (2000)
QualilIry Assurance Program Requirements, attached to the Material Requisition.

ASME NQA- 1 (2000). Part 11, Subpart 2.2. OA Requiremnents for Packaging. Shipping-,
R eceiving. Storage(, and Handiing 0f htems 10or N uclear ,Pow;er- Piants
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245 90-WTP-3PS-GOOO-TOOO 1I Engineering Specification, Supie - ualirv Assurance
Pro gram Requirements

.. 2 The successful bidder must pass a pre-award survey b-, the Buyer. Supplier shall demonstrate
that their quality program is in compliance with the procurement quality requirements listed in
Quality Assurance Program Requirements, Datasheets. Each supplier is required to flow-down
required QA program requirements to each successive tier in the supply chain. The Supplier
shall allow Buyer, its agent, and DOE access to their facility and any lower tier
subcontractor's facility and records pertaining to this purchase order for the purpose of QA
Audits and Surveillance at mutually agreed times.

8.2 Supplier Deviation

8.2.1 Each supplier shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition, the supplier shall be required to
described the recommended disposition based on appropriate analysis- Submittals of request
for deviations from lower-tier suppliers shall he through the prime supplier to WTP,

S. 2.2 Supplier-proposed deviations from procurement documents shall be initiated by use of
Supplier Deviation Disposition Request (SDDR) foni.

9 Configuration Management

Equipment and/or components covered by this specification are identified with Component
Identification System numbers shown in Blower Data Sheets. Each item shall be identified in
accordance with Section '7.4.

10 Documentation and Submittals
10.1 General

Seller shall submit to Buyer Enaineering and Quality Verification documents in the forms and
quantities shown in Form G-32l1-E, Engineering Document Reauirements, and Form C-32 I-V,
Oualirv Verification Document Requirements, attached to the MR.

10.2 Submittals

The Seller shall submit the following:
10.2. 1.:7 The Seller shall submit, prior to fabrication. a matrix showing how thle supplier meets

the requirements of AG-l Section BA.

10.2. 1.2 Functional description of the electrical operation of the package. [Section 9.1.1.
2459-WT-3P-EKP-TO~l.Rev 33
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10.2.1.3 Material list with specific model number, manufacturer and catalogue cut sheets shall
be submitted as part of the product data. [Section 9.1.6. 24590-'WTP-3PS-EKP0-
T0001. Rev 3

10.2> 1.4 Supplier shall provide a list of recommended spare parts as follows:
[Section 9.1.8.1, 24590-WTP-3PS-EKPO-T000L1 Rev 3]

10.2.1.4.1 Starrup'/warratvt spare parts - are those parts that may be required at any time during
equipment installation, startup, testing and unit operation through the warranty period.

10. 2.1.4.2 Operational spare parts - are those parts that required replacement at regular intervals to
maintain continuous operation of the supplied equipment and/or system.

10.2.1.4.3 Capital spare parts - are major parts or equipment that provide reliable equipment
operation throughout the plant life and having a significant lead time for manufacturer
and delivery.

10.2.1.4.4 The spare parts list shall include pricing and delivery information valid for one year after
delivery' of the equipment. [Section 9. 1. 8.2, 2_4590-WTP-3PS-ERP-TOO0 I Rev 3]

10.2. 1.5 Instrument installation details shall be submitted for the Buyer's review and one month
prior to proceeding with instrument installations. [Section I1l.2.4.24590-WATP-3PS-
JQ07-TOO01 Rev 2]

10.2.1.6 Supplier shall provide manufacturer's technical literature for all technical components
and instrumentation provided within the Supplier's package. [Section 11.2.12, 24590-
WTP-3PS-JQO'-T0001 Rev 2]

10.2.1 .7 Supplier shall provide a brief description and 'justification for the Mean Time Between
Failure figure provided on the Blower Data Sheets.

10. 2.2 Dra-wings

Drawings shall show the foliowin2 information:

10.2.2. 1 The outline dimensions of blower, including outline and detail drawings for each
component (motor. etc)i. These drawings shall reflect the "as-shipped" configuration
of the equipment and instrumentation. As a minimum, interface control drawings shall
contain overall dimensions of the blower and motor ,materials of construction.
instrumentation inter-faces and equipment mounting information including, bolt hole
stzes and quantities of bolts require.

10.2.2.2 Mounting dimensions and information required for the design of supports and
foundations, including any special assembly instructions.

10.2.2.3 Operating weights of blower assembly including motor components.

1 ti 4 T space reurdfor the removal of com-ponents
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10.2.2.5 The locations of access doors.

10.2.2. 6 The weights of individual components.

102.2.7 The locations and identification of parts that are included in the parts list..

1 0.22.8 Assembly drawings providing sufficient detail to facilitate assembly of the component
parts of the blower.

10.2.2.9 Overall Single line diagram showing all electrical equipment. [Section 9.12, 24590-
WTP-3PS-EKP0-T0001, Rev 3]

10.2.2.10 Overall layout showing location of electrical items. [Section 9.1.3. 24590-WTP-3PS-
EKPO-TO0i. Rev 3]

10.2.2.111 Interconnection diac-ramn and cable schedule showing details of all internal connections
and Buyer external connections. [Section 9.1.4,. 245-90-WY TP-3P5.-EKPO-TOO001, Rev
3]

10.2.2.12 Individual equipment schematic diagrams, wiring diagrams, general arrangement
drawings, foundation details and junction/terminal box details. [Section 9. 1.5. 24590-
WTUP-3PS-EKPO-TOOOlI, Rev 3]

1 0.2.2.13 Certified outline and dimensional drawinas shall show the size and location of
electrical, pneumatic and service connections and information necessary to locate and
mount the equipment, if it is to be mounted by the Buyer. [Section 11.21.3. 24590-
,ATP-3PS-JQO7-T000I Rev 2],

10.2.2. 14 The ASTM or equivalent designation for materials.

10.2.2.15 Blower performance curves at 60%. 80%. 1 00%/G, and 1 10% design speed at desiGn
conditions specified on the data sheets. Preimtinary performance curves, shall be
provided prior to submitting ecuipments drawings. Blower performance curves
including unstable operating surge regione'lim-ii.

10.2.2. 16 Identify all devices with the Buyer's tag, numbers, where appiicable.

10.2.3 Procedures

Procedures are to be submitted to Buyer for approval prior to use and shall include:

10.2-3.1 Welding procedures

10 '~ ~ Procedures for repairs of rejected items or parts.

10.-.3-1. 3 Cleaning and coating procedures per specification 211590-VWTP-3P-AFPS-TOOOlI as
taiiored in Attachment A.

0..314E..t-vn'cm~u.-Pnn pcl.urmnclcz testpu~.uuc
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10.2.3.5 Seller's shipping preparation and storage procedures per specification 24590-WTP-
3PS-G000-T0003

10.2.3.6 Test procedures for blower pt.k ,OuuIranice.

10.2.3.7 Test procedures for blower housing, and shaft leakage tests.

10.2.3.8 Test procedures for sound, over-speed, vibration. and mechanical running, tests.

10.2.3.9 Commercial Grade Dedication Procedures and Plans per specification 24590-WTP-
3PS-GOOD-T0019.

10.2.3.10 Software Validation and Verification plan per specification 245 90-WTP-3P-GOOO-
TOO 14.

10.2.3.11 Seismic compliance documentation for per-mission to proceed per specification 24590-
WTP-3PS-SS9-TOOO 1 or 24590-WTP-3PS-FBO 1 -TOOO 1 as applicable.

10.2.3.12 Environmental qualification test procedures in accordance with 24590-WTP-3PS-
JQO6-T0005.

10.2.3.13 Non-Destructive Examination procedures

10.2.4 Inspection and Test Reports

1 0.2.4.1 Inspection and test plan for Buyer review and approval.

10.2.4.2 Records of repairs o-frejected items or parts.

10.2.4.3 Welding inspection reports and welding repair reports if required.

10.2.4.4 Electrical component performance test reports

10.2.4.5 Blower housing an6 shaft seal leakage test reports

10.2.4.6 Blower performance test reports, including blower curves

10.2.4.7 Sound power levels

10.2.4.8 Blower wheel/shaft vibration, over-speed, and mechanical test reports

10.2.4.9 NRTL Field Evaluation Reports

10.2.4.10 Seismic Compliance documentation per specification 24590-WATP-3P-S90-TOOO 1
or 24590-WTP-3P5-FB0 I-TOOOlI as applicable.

1 0.2.4.11 Commercial Grade Dedication Package per specification 24590-WTP-3P-GOOO-
TOO] 19.
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10.2.4.12 Software Validation and Verification report per specification 24590-W TP-3P-G00O-
TOO 14.

10. 2.4 -13 Environmental qualification test report in accordance with 2459Q0-WTP-3P5-q O6-rhr
TOGO.

10.2.4.14 Non-Destructive- Examination reports

10.2.5 Calculations

10. 2. 5. 1 Calculations shall be in accordance with 24590-WvTP-3PS-GOOO-T0014, Engineering
Specification for Supplier Design A-nalysis.

10.2.6 Manuals

Manuals and instructions shall include:

10.2.6.1 Erection and installation manuals which provide complete, detailed procedures for
installing and placing equipment in initial operation. The manuals shall include all
erection and installation drawings.

10.2.6.2 Operation and maintenance manuals which provide complete. detailed descriptions of
components and accessories with data sheets showing design, construction and
performance data for equipment. Manuals shall include drawing's required for
operation (duplication of drawings shall be avoided, drawings submitted to fulfill other
requirements shall be referenced with Buyer provided numbering), maintenance and
repair. maintenance requirements, instructions and operational troubleshooting guides.
All manuals/drawings shall include OEM part numbers.

10.2.6.3 Instruction manuals shall cover all major components such as blowers, motors,
controls, and instrumentation, including those purchased from a subcontractor. The
Seller shall obtain such manuals and lists, and submit them to the Buyer.

10.2.6.4 The Seller shall provide instructions regarding site long and short and long term
storage up to 5 years. and preparation and protection of equipment after installation
and prior to operation.

10.2.6_5 Where manuals include information applicable to several components, sizes or models,
non-applicable information shall be lined-out.

10.2.7 Certificates of Conformance

10.2.7.1 Seller shall certify lifting eyes or lugs and/or spreader bars are suitable for the safe,
balanced lifting, and handling of the equipment.

10.2.8 Schedules

Lists and schedules shall inniiiri '
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1 0.2.8.1 Schedule of engineenng. fabrication, and testing.

u . -. 8.2 Parts list, and cost for- parts and items subject to deterioration and replacemnent. Seller

to state shelf life and storage requirements for spare parts.

10.2.8.3 Schedule of maintenance and part replacements required to maintain the equipment
qualification in accordance with requirements in section 6 of specifications, 24590-
WATP-3PS-JQO6-TO005, Engineering Specification for Environmrental Qualification of
Control and Electrical Systems.

10.2.9 Mlaterials Certificates

10.2.9.1 Material test reports of chemical and physical properties shall be provided for all stress
components of the blowers, including the blower impeller and its components, blower
shaft, and housings in accordance with ASME AG- I. BA-' 400.

10.2.9.2 Manufacturer's Material Certificate of Conformance shall be provided for scrolls,
housing side plates. inlets,. support framing integral to the blower, and weld filler metal
in accordance with ASME AG-i., BA-341 0.

10. 2. 9.3 Certificates of calibration referenced to NIST traceable standards required for any,
calibrated instrumentation provided with the equipment.

10.2.10 Data

Data shall include:

10.2.10.1 Buyer's data sheets, completely filled out by the Seller, showing all information
required to determine that the units are of the desien and materials specified herein.
including motor data sheets.

10.2.10.2 Buyer's equipment qualification data sheets, completely filled out by the Seller,
showing all information required to determine that the units are of the design and
materials specified herein, including motor data sheets.

10-2.10.3 Acoustic data report. Sound test data from similar equipment previously tested can be
submitted in lieu of test for the purchased equipment.
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Attachment A Tailored version of specification 24590-WTP-
3PS-AFPS-TOOO1, Shop Applied Special Protective Coatings
for Steel Items and Equipment
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NOTE: Only the sections and appendices contained in this Attachment apply to the Sin~l e Stage
High Integrity Centrifiigal Fans and Blowers specification.
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1 Scope
1.1 This specification defines the minimum requirements for Special Protective Coating (SPC)

materials/coating systems, surface preparation, application, and inspection of protective coatings
to be shop applied. Items and surfaces to be coated shall be coated in accordance with this
specification. Unless indicated otherwise in the base technical specification/material requisition
or purchase order, all coats will be shop applied. Finish color shall be ANSI 70 Gray unless
indicated otherwise in Section 2.0 of the Material Requisition (MIR). [Section 1. 1]

1.2 All Special Protective Coatings (SPC's) are designated as Commercial Grade (CM) and non-
safety. [Section 1.2]

2 General

2.1 Responsibility

2.1.1 The SELLER shall supply all personnel, coating materials and all necessary surface
preparation, application, inspection and other equipment as required. [Section 2. 1. 1]

21.-2 The SELLER shall unload, inspect, and store all inbound steel items and equipment scheduled
for coating when manufactured by others. Items found to be damaged or otherwise unsuitable
for coating shall be identified and segregated for evaluation by the SELLER. [Section 2.1.2]

2.1.3 The SELLER shall store all coating! materials, perform surface preparation, coating application
and inspection in accordance with this specification and Buyer reviewed procedures. The
coating systems and associated coating materials used shall be in accordance with Appendix A
or the Material Requisition (MR) when coatings are- specifically identified. [Section 2.1.3]

2.1.4 The SELLER shall per-form all inspections and tests contained in this specification as
necessary prior to verification by the BUYER. [Section 2.1.4]

2.1-5 The SELLER shall provide application and inspection documentation for all coating Work in
accordance with this specification. [Section 2. 1.5]

2.1.6 The SELLER shall provide environmental control equipment as necessary for coating
application and curing. [Section 2.1.6]

2.1.7 The SELLER shall provide erection marking. Marks for color-coding of bulk materials and
erection marking shall be fully compatible with the coating system specified. [Section 2.1.7]

2.1.8 The SELLER shall touch-up and repair defective or damaged coating in accordance with
procedures submitted and reviewed by the BUYER. [Section 2.1.8]

2.1.9 The SELLER shall protect all coated surfaces prior to shipment and provide suitable
coverings, padding and strapping to protect coated items during shipment. [Section 2.1.91

2.1.10 The SELLER shall only use inspection equipment that is currently (in date) calibrated.
[Section 2. 1.10]
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2.2 Surfaces Not To Be Coated

2.2.1 Hold back coating, from weld areas-

[S'ectin 2.2.1

2.2.1.1 Three (3) to Four (4) inches for shop welds when using epoxy or other types of organic
coatings. [Section 2.2.1.2]

2.2.1.2 Note - The above coating hold back dimensions are only for items previously coated prior
to welding. These coating hold back dimensions do not apply to shop welds that will be
coated after welding is completed. This Section of the shop coating spec does not have
anything to do with coating hold back requirements associated with visual inspection of
welds during hydro testing. Coating hold back requirements associated with weld
inspection must come from the prevailing code. [Section 2.2.1.4]

2.2. 13 If the coating hold back at field welds is greater than 50% of the surface area of the item
then the item does not required shop coating. however the items shall be blasted to remove
all mill scale. [Section 2.2.1.5]

2.2. 1.4 The coating hold back shall be sufficient to expose the entire shop weld for visual
inspection on items fabricated prior to coating. [Section 2.2.1.6]

2.2.2 Name and instruction plates, etc. [Section 2.2.2]

2.2.3 Rubber or similar nonmetallic parts. [Section 2.2-3]

2.2.4 Machined surfaces. [Section 2.2.4]

2.2.5 Non-Ferrous metals unless otherwise specified. [Section 2.2.5]

2.2.6 Stainless Steel surfaces, unless specifically required by the BUYER (areas where stainless
steel is welded to carbon steel the coating overlap onto the stainless steel shall be
approximately I" or as otherwise specified.) [Section 2.2.61'

2.3 Definitions

2.3.1 Batch- A quantity of coating made in one production run. A unique hatch number is assigned
for each production run of the coating material, curing agent, zinc powders, fillers and thinner.
[Section 2.3.1]

2_3 .2 Dry Film Thickness (DFT)- The thickness of an applied coating, once dry or cured. Usually
expressed in mils (each mil is 1/1000 inch). [Section 2.3.3]

2.3.3 Fish Eyes (cratering)- Formation of holes or visible depression in the coating film. Usually
from a contaminated particle on the surface prior to applying the coating. [Section 2.3.4]

2.3.4 Holiday- A Pinhole, skip, discontinuity, or void in the applied coating film. [Section 2.3.5]

2.3.5 Mfg. Std. Coatin-- A manufacturers standard coatings system applied to off the shelf items or
standard line items of routine manufacture that are not specifically manufactured for the WTP
project. [Section 2-3.7],
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2.3.6 NIST- National Institute of Standards and Technology. [Section 2.3.8]

2.3.7 Pinholes- Minute holes visible in the applied coating without magnification that appears to
penetrate one or more layers of the coating film. [Section 2.3.10]

2.3.8 Profile- The surface roughness resulting from surface preparation by abrasive blasting or other
authorized methods. (Refer to Section 7.3.6). [Section 2.3.11]

2.3.9 Sag- The running of freshly applied coating on a vertical surface due to being applied too
thick. (Same definition for rns and drips) [Section 2.3.13]

2.3.10 Training, and Certification- Training shall include an understanding of the specification, work
procedures and manufacturers published instructions. Certification shall include a
documented performance test demonstrating quality work verifiable by the BUYER (Refer to
Sections 4.5, 5.1.6, 7.1.2, and 8.1.1.1) [Section 2.3.16]

2.4 Safety'

2.4.1 The SELLER shall comply fully with OSHA Hazard Communication Standard 29CFR 1910.
Material Safety Data Sheets (MSDS) for all materials, including thinners and cleaning
solvents, shall be obtained from the materials manufacturer and upon request made available,
at the place and time of Work, for review. [Section 2.4.2]

2.4.2 The Volatile Organic Compound (VOC) content of all materials shall comply with Federal,
State and Local or other Re -ulatorv requirements. [Section 2.4.3]

3 Applicable Documents

3.1 Codes and Standards

3.1.1 American Society for Testing and Materials (ASTM)

ASTM E337- R96; 02 Test for Relative Humidity by Wet-and-Dry Bulb Psychrometer
ASTM D3276- 00; 05 Standard Guide for Painting Inspectors (Metal Substrates)
ASTM D4285- 99 Test Method for Indicating Oil or Water in Compressed Air
A STM D4417- 99; 03 Field Measurement of Surface Profile of Blast Cleaned Steel
ASTM D4537- 96; 04; 04a Standard Guide for Establishing Procedures to Qualify and

Certify Inspection Personnel for Coating Work Inspectors in Nuclear
Facilities.

ASTM D4940- 98; 03 Test for Conductimetric Analysis of Water Soluble Ionic
Contaminants of Blasting Abrasives

ASTM D5064-01 Standard Practice for Conducting a Patch Test to Assess Coating,
Compatibility

3.1.2 The Society for Protective Coatings (SSPC)

SSPC-AB I 6/l/97;7/i/07 Mineral Slag Abrasive
SSPC-PA2 5/1/04 Measurement of Diy Paint Thickness with Magnetic Gages
SSPC-SP1 11/1/82:11/1/04 Solvent Cleaning
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SSPC-SPI0 11/1/04 Near WNhite Metal Blast Cleaning
SSPC-SPJ 111/1/87: 11/1/04 Power Tool Cleaning to Bare Metal
SSPC-VIS 1 6/1/02; 11/1/04 Guide and Reference Photographs for Steel Surfaces Prepared by

Dry Abrasive Blast Cleaning

3.1.3 Occupational Safety and Health Administration (OSHA)

OSHA 29 CER 1910 Occupational Safety and Health Standards

4 Submittals

4.1 SELLER shall prepare detailed written procedures for material receiving, marking, storage,
handling, surface preparation, environmental control, application, curing, inspection, testing,
touch-up/repair, application personnel qualification, inspector qualification, (G321I - E , category
28.0) and proposed documentation forms as described within this specification. The final
procedure and documentation forms shall be submitted and reviewed with BUYER's permission
to proceed prior to the start of coating Work. (G32 1-E category 15.0). Subm-ittal requirements
for manufacturers standard coating are found in Section 6.2. [Section 4.1, 24590-WTP-3PS-
AFPS-TOOO1,, rev 4]

4.2 The SELLER shall identify the specific products by manufacturer and catalog number and shall
submit the coating manufacturer's latest published product data sheet, application instructions
and Material Safety Data Sheets (MSDS). Conflicts, if any, between the SELLER's normal
procedures, the coating manufacturer's recommendations, and this specification shall be brought
to the attention of the BUYER for resolution and written permission to proceed. ( G321-E
category 11.0) [Section 4.4, 24590-WTP-3PS-AFPS-T0001. rev 4]

4.3 The SELLER shall submit original or copies of original Coating Manufacturer's Product Identity
Certification Records for each and every batch of coating material used on the WTP project
(Appendix B)(Refer to G321V category 13.0) [Section 4.5, 24590-WVTP-3PS-AFPS-T0001, rev
4]

4.4 The SELLER shall submit a daily inspection record as part of the Work procedures that includes
all the elements provided in Appendix C as a nminimurn. An entry for Wet Bulb is not required
when the accepted device used to measure humidity and dew point does not require a wet bulb.
(Refer to Section 8.1.9 and 10.2) (G321V category 15.0)
[Section 4.6, 24590-WATP-3PS-AFPS-T0001. rev 4]

4.5 The SELLER shall provide a personnel training and certification plan for applicators and
inspectors. (Refer to Section 2.3.10, 5.1.6, 7.1.2, and8.1. 1. 1).
[Section 4.8, 24590-WTP-3P-AFPS-TOOO1, rev 4]
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5 Quality Plan

5.1 General

5.1.1 The SELLER shall control the quality of items and services to meet the requirements of this
specification,. applicable codes and standards, associated procurement documents, referenced
herein. The SELLER shall prepare and maintain documentation to provide evidence of
compliance with reviewed procedures and this specification. A copy of the coating inspection
documentation shall be included in the shipping documentation. [Section 5.1.1]

5.1.2 The SELLER, including any lower-tier organizations engaged by him, shall be subject to
surveillance inspection by the BUYER representative until completion or termination of the
procurement. This surveillance inspection does not relieve the SELLER from the
responsibility for conformance to the requirements of procurement documents, this
specification and authorized procedures. [Section 5.1.2]

5.1.3 The BUYER representative shall be provided with a work activity schedule and shall be
notified of all required inspection points prior to the scheduled date for coating activities
(Refer to MR Section 5.0). [Section 5.1.4)

5. 1.4 If the SELLER's proposed Work plan or procedures differ from the requirements of this
specification, the SELLER shall specifically identify and explain all differences in writing and
submit them to the BUTYER for review and verification prior to the start of Work (e.g.,
Supplier Deviation Disposition Request- SDDR). [Section 5.1.51

5. 1.5 All pre-established witness and hold points shall be witnessed by the BUYER unless a written
waiver has been issued. [Section 5.1.6]

5.1.6 The SELLER's coating inspectors shall have previous experience in coating inspection and
shall receive documented training in the specific pro -ject coating requirements, ASTM
standards and other relevant standards including the reviewed work procedures. All coating
inspectors working on steel items or equipment shall be trained and qualified meeting the
requirements of Section 8. 1.1. 1. [Sction 5.1. 71

6 Materials

6.1 Coating Materials

6.1.1 Coating materials including the primer, intermediate and finish coat on a given item, shall all
be from the same manufacturer. One exception to this rule is when upgrading a
Manufacturer's Standard (Mfg. Std.) coating using a compatible epoxy tie-coat and suitable
topcoat coating system (refer to Section 6.2). [Section 6.1.2]

6.1.2 Appendix A tables contain the specified Special Protective Coatings for the WTP project.
Appendix A contains the generic coating systems and approved coating materials. [Section
6.1.3]
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6.1.3 Repair materials shall be the same as those originally used. Repair materials shall be in pre-
measured units, and only complete kits shall be mixed. Splitting or breaking down pre-
measured units of multi-component coating materials may be considered if the SELLER
prepares a procedure that requires accurate measurement of all materials and Seller's QC
inspector monitoring/verification of each and every mix. This procedure must be submitted to
the BUYER for review and permission to proceed. [Section 6.1.4]

6.2 Manufacturer's Standard Coating

6.2.1 Components and equipment which are normally mass-produced, inventoried, and supplied
from stock generally have been coated with the Manufacturer's Standard Coating (Mfg. Std.)
system. Included are small valves, pumps and rotating equipment, filters and electrical
equipment such as switchgear, control panels, instrumentation, motors, transformers and
electrical enclosures. Items and equipment which are specifically fabricated for the WTP
project shall be coated per this specification unless the item is shown to be too delicate to
properly coat per the specific requirements contained in the MR. [Section 6.2. 1]

6.2.1.1 The SELLER may submit an alternate coating to the specified or Mfg. Std. System, by
identifying the coating materials, surface preparation, application and inspection on
Appendix D including the coating material's latest published technical data sheet and
MSDS. to the BUYER for review and permission to proceed [Section 6.2.1.1],

6.2.1.2 All Mfg. Std. Coatings must be identified on an Appendix D and submitted to the BUTYER
along with technical data sheets and MSDS'. A small, easily replaceable item where
coating touch-up is not practical (e.g., very small, too delicate, low cost and easily
replaceable) and can only be purchased with the manufacturer's standard coating. an
Appendix D Manufacturer' s Standard Coating Data Sheet is not required. [Section 6.2.1.2]

6.3 Machined-Surfaces Coating

6.3.1 Machined surfaces not specified to be coated with a specific coating systemn snall be protected
with a solvent cutback asphalt temporary preservative (Daubert Chemical Tectyl 891, E
Houghton Chemical Rust Veto 342 or authorized equivalent). Temporary preservative applied
to carbon steel that is overlapped onto stainless steel must meet the same chemical
requirements as listed in Section 6.4. All equivalents must be identified on an Appendix D
form and submitted along- with the manufacturer's latest published data sheet and MSDS for
review and permission to proceed by the BUYER. [Section 6.3. 1A

6.4 Coating Over Stainless Steel

6.4.1 All coating materials, thinners, solvents and cleaning materials used on SS shall be shown to
comply with the following reqirements: [Section 6.4.1]

Leachable halogen content shall not exceed 200 ppm

The total sulfur content shall not exceed 400 ppmn

The total of low melting point metals such as lead, zinc, copper, tin, antimony and mercury
shall not exceed one (1) percent. Of this, mercury should not exceed 50 ppmn. These low
mrelting metals shall not be intentionally added during the manufacture of the coating.
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6.4.2 Sherwin Williams Macropoxy 646 and Carboline Carboguard 890 have been tested and meet
the requirements above. Only these materials are approved for direct contact with stainless
steel.

6.5 Batch Information

6.5.1 Each container of coating material used by the SELLER shall be marked with the following:
[Section 6.5. 1.]

" The manufacturer's name
" The product designation
" Batch or lot number
* Location and date of manufacture
" The shelf life expiration date

6.6 Abrasives

6.6.1 Abrasives for blast cleaning shall be clean, free of oil or contaminants, and dry. The particle
size shall be capable of producing the specified surface profile. Mineral and slag abrasives
shall meet the requirements of SSPC NB-i. The first batch/lot of bulk-, non-packaged,
abrasives shall be tested for water-soluble contaminants and the conductivity shall not exceed
500 micro siemens/cm when tested in accordance with ASTM D4940. As an alternate, a
chloride ion test kit, such as the Chlor*Test "A" manufactures by Chlor Rid International Inc,
or BUYER accepted equal may be used. The maximum allowable chloride level is 20 0ppm.
[Section 6,6.1]

6.6.2 When using reclaimed steel grit/shot abrasive, the particle size shall be capable of producing
the specified angular surface profile (minimum 50%1' steel grit in original mix and all adds
shall be 100% steel grit). Reclaimed abrasives already in use- and the first batch/lot of new
abrasive shall be tested for water-soluble contamninants and conductivity. Conductivity shall
not exceed 500 micro siemens/cm when tested in accordance with ASTM D 4940. As an
alternate, a chloride ion test kit, such as the Chlor*Test "A" manufactures by Chior Rid
International Inc, or BUFYER accepted equal may be used. The maximum allowable chloride
level is 200ppm. [Section 6.6.2]

7 Application

7.1 General

7.1.1 It shall be the SELLER's responsibility to stop the surface preparation and coating at any time
when conditions exist that might adversely affect the quality. The BUYER representative may
reject any prepared or coated surfaces not in compliance with this specification. [Section
7.1.1]

7.1.2 All painters (e.g., surface preparation personnel and paint/coating material application
personnel), shall be individually qualified and certified in accordance with the SELLER's
writen description thati icludes classroom training and capab-ility demonstration using the
WTP project specification, and the SELLER's procedures as reviewed by the BLUYER.
[Section 7. 1.2]
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7.1.3 Care shall be taken to avoid blasting or grinding away critical markings, which identify
welders, joint numbers, or other markings, which identify the item. Where such data appears
in the area to be coated, it shall be protected. SELLER's are responsible for assuring their
sub-suppliers are instructed concerning these requireets, [Section 7.1.3]

7.2 Pre-Surface Preparation

7.2.1 Prior to mechanical cleaning, the surfaces to be coated shall be cleaned in accordance with
S SPC SP I to remove oil, grease, dirt, and other foreign matter that can interfere with the
proper bonding of the coating. Any remaining sharp edges, weld spatter, or burrs found after
the start of coating Work shall be completely removed by grinding or other means. Pneumatic
tools shall not be used unless they are fitted with effective oil and water traps on the exhaust
air. If the steel items or equipment was shipped or stored so that the surface could have been
contaminated with soluble salts (egabove deck ship transport, truck transport on dirt roads
close to ocean, storage), the area shall be pressure water washed (2,000-5OO0psi) with
demineralized water to remove as much soluble salt contamination as possible prior to
abrasive blasting. [Section 7.2. 1

7.3 Surface Preparation

7.3.1 Prior to the start of Work, the SELLER shall examine all surfaces to be coated to determine
their acceptability for the specified coating application. If the surfaces are found to be
unacceptable, the SELLER shall return the surface to an acceptable condition. Coating work
shall not commence until corrective action has been taken. Commencement of coating work
prior to the taking of correctable action shall preclude any subsequent claim by the SELLER.
The BUYER may require corrective action at the SELLER's expense. [Section 7.3. 1]

7.3.2 Prior to blast cleanina items to be coated, they shall be visibly dry with the surface
temperature of at least 57F above the dew point. When using automatic blasting equipment
that recycles steel abrasive, the steel need only be visibly dry. [Section 7.3.21

7.3.3 All surfaces to be coated shall be pre-cleaned per SSPC SP 1 where oil, grease, and other
contaminants are present. [Section 7.3.3]

7.3.4 Abrasives shall meet the requirements of Section 6.6. [Section 7.3.4]

7.3-5 Surfaces to be coated shall be blast cleaned in accordance with the surface preparation
requirements specified in SSPC SPI 0. Where abrasive blasting will damage the items or is
impractical, SSPC-SPl 1 Power Tool Cleaning to bare Metal may be substituted only in
limited areas and only with BLTYER's permission to proceed (e.g. SDDR). [Section 7.3.5]

7.3.6 Abrasive blasting carbon steel shall result in an angular surface profile 1.5 to 3.0 mils deep as
measured using a profile comparator or Testex Press-O-Filrn replication tape, in accordance
with ASTM D4417 method A or C. [Section 7.3.6]

7.3.6.1 Methods established for measuring surface profile produced by abrasive blast cleaning are
not valid or conclusive on surfaces that are excessively rough prior to blast cleaning (e.g.
rough mill finishes, heav' rusting or pitting 1SSPC-V,1IS 1 Condition D or routher]. cast
surfaces, weld beads or physically damaged surfaces). Therefore, to accurately deternine
the surface profile produced by blast cleaning, profile measurements shall be taken in areas
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exhibiting the least surface roughness. For example, SSPC-VIS 1 pre-blast Conditions A, B
or C typically result in a blasted surface that is acceptable for surface profile measurement.
[Section 7.3.6.1 ]

7.3.6.2 If excessive surface roughness covers the entire item, then a smooth, clean ASTM A36 steel
plate (e.g., SSPC-VIS I Condition A, B or C), approximately 6" square and at least 1/4"~

thick, shall be blasted using the identical abrasive, pressure, nozzle, blasting equipment and
method used on the actual item. The surface profile measured on the smooth plate is
regarded as an accurate measurement of the profile produced by that blasting method, and
shall be recorded as the surface profile for the actual item. A new plate shall be blasted and
measured at a frequency accepted in the SELLER'S procedures (refer to Section 8.1.9).
[Section 7.3.6.2]

7.3.7 Recycled abrasive blasting using a steel grit/shot mix is acceptable. The maximum amount of
shot in the original mix shall be 50%1. All additions of abrasive shall be steel grit. The
stabilized working mix shall be maintained by frequent small additions of new grit abrasive
commensurate with consumption. Infrequent large additions of grit shall be avoided. Steel
grit or shot is not acceptable for use on stainless steel surfaces. [Section 7.3.7]

7.3.7.1 The working, abrasive mix shall be maintained clean of contaminants by continuous
effective operations of cleaning machine scalping and air wash separators. Reclaimed grit
used for abrasive cleaning shall be tested for the presence of oil/grease by immersing a
sample in clean tap water and checkting for oil flotation. Tests shall be made at the start of
blasting and at a minimum of every four (4) hours thereafter. If oil is evident, the
contaminated abrasive shall be cleaned or replaced. All surfaces blasted since the last
successful test shall be completely cleaned of contamination then re-blasted using clean
abrasive. [Section 7.3.7.1]

7.3.8 Blast cleaning shall not be performed in the immediate area where coating or curing of coated
surfaces is in progress. All surfaces and equipment, which are not to be coated, shall be
suitably protected from blast cleaning. [Section 7.3.8]

7.3.9 Burrs, slivers, scabs, lamination, and weld spatter which become visible after blasting shall be
removed. The tools and manner employed to remove weld defects and sharp edges shall not
burnish or destroy the profile. If the profile or roughiness is reduced, it shall be re-blasted to
produce the profile and roughness as required. The exhaust of pneumatic grinders shall not
impinge on the cleaned surface. If the surface becomes contaminated, it shall be cleaned of
contamination and re- blasted. Carbon steel tools or implements specifically employed for
coating surface preparation shall not be used on stainless steel surfaces. [Section 7.3.9]

7.3.10 If visible rust occurs or if the cleaned surface becomes wet or otherwise contaminated, these
surfaces shall be re-cleaned to the degree specified. Cleaned surfaces remaining uncoated
overnight shall be visually reinspected 100% for required cleanliness prior to coating or shall
be re-cleaned to the specified cleanliness prior to applying the coating. [Section 7.3. 10]

7.3.11 After surface preparation is complete and before coating, pressurized air or a vacuum shall be
used to remove all dust and abrasive residue. The air shall be clean and dry as verified in
accordance with Section S. 1.6 so as not to contaminate the prepared surface. [Section 7.3.11]

7.3.12 Machined surfaces shall be wiped with clean solvent before the application of coating and
shall be protected from damage due to blasting and coating operations. [Section 7.3.12]
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7.3.13 Machined portions of pipe flanges and other machined mating faces which will not be exposed
after final fit-up shall be masked or covered and protected from surface preparation and
coating activities. The remaining part of the flange face and exposed surfaces shall then be
blasted and coated ( bolt holes need only to be suffficiently coated for visible coverage. No dry
film thickness required.). [Section 7.3.13]

7.3.14 Equipment shall have all openings plugged, masked, and/or blinded sufficiently to protect
internials before abrasive blasting. After the coating operation is complete all internials shall be
blown clean and/or vacuumed to remove any dust or abrasive blast media that may have
entered the coated equipment. [Section 7.3.14]

7.3.15 The abrasive mixture and the compressed air shall be clean,. dry and oil free. Moisture traps,
in addition to oil and water extractors mounted on the compressor, shall be used in
compressed air lines to remove oil and moisture from air close to the point of use. (Refer to
Section 7.3.7.1 and 8.l.6)[Section 7.3.15]

7.3.16 All valves, valve actuators and motors that will be shop coated shall be blasted and coated
prior to assembly. Areas of assembled items that are not coated prior to assembly and subject
to damage during blasting must be carefully protected from abrasive damage or abrasive
contamination. [Section 7.3.16]

7.4 Coating Application

7.4.1 The coating shall be applied in accordance with reviewed procedures (refer to Section 4. 1).
The coating manufacturer's recommendations for the application temperature and the curing
temperature and times (between coats and after last coat) of the specified material shall
become a part of this specification. Application and curing temperatures above or below the
limits allowed by this specification (Refer to Section 7.4.4) shall be submitted to the BUYER
for review (e.g., SDDR). [Section 7.4.1 ]

7.4.2 Coatings shall be applied using properly sized and type of equipment for the size &
complexity of the item being coated. The equipment shall be clean with, all components in
good working order. [Section 7.4.2]

7.4.3 Surfaces that will become inaccessible shall be coated before assembly, tagging, fitting, or
welding. Inaccessible surfaces includes lap joint flanges, nozzle necks, lap joint stub ends, lap
rings, bolt holes, flanges for exchangers and vessels, and welded joints that become
inaccessible after assembly. [Section 7.4.3]

7.4.4 Coatings shall be applied only when the surface to be coated is clean and dry. The substrate
temperature shall be a minimum of 50F above the dew point during coating application and
until the applied coating is no longer moisture sensitive per the coating manufacturer's
published data or written recommendations. The substrate and air temperature during coating
application and curing shall be a mninimumn of 50'F (Inorganic zinc primers 40'F) and a
maximumn of 11 I00F. The relative humidity during coating application shall not exceed 85
percent. Measure humidity in accordance with ASTM E 337 (Sections 1.0-19.0) or using an
alternate method reviewed and accepted by the BUYER. Deviations from the above listed
minimum and maximum. substrate/air temperature and humidity limits may be allowed when
in accordance with the coating manufacturer's published or written recommendations and are
accepted by the BUYERP, The one firm limit is that the minimum substrate or air temperature
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shall not be less than 35 'F regardless of the coating manufacturer's published or written
recommendations. [Section 7.4.4]

7.4.S The SELLER shall record all batch numbers for each coatin cmoetued Alg with_

other information necessary for the BUYER to relate the batch to the item for which it was
applied. (Refer to Appendix )[ Section 7.4.5]

7.4.6 All coatings shall be thoroughly mixed until they are smooth and free from lumps, then
strained through a screen of at least 30 mesh. Zinc filled coatings shall be continuously
agitated from the time initially mixed and while being applied. Other coating materials shall
be mixed in accordance with the coating manufacturer's published recommendations. All
multi-component coating materials shall be in pre-measured units. Splitting or breaking down
pre-measured units is not permitted. See Section 6.1.3 for requirements for mixing repair
materials. [Section 7.4.6]

7.4.7 Alternating coats shall have a visible color difference to insure full coverage over previous
coats. Touch-up of individual small spots < 6 sq. in, do not require a visible color difference
when individually marked for repair and the mark remains in place until the repair is accepted.
[Section 7.4.7]

7.4.8 Dry film thickness of each coating shall be in accordance with Appendix A/Table 1
Acceptable Coating Materials or as specified in the MR. (Refer to Section 8.3.2 S& 8.3.3).
[Section 7.4.8]

7.4.9 Relative to the ambient and surface temperatures the minimum. and maximum drying times
between coats shall be in strict accordance with the coating manufacturer's latest published
technical data sheets. [Section 7.4.9]

7.4.10 Runs, sags, voids, drips, overspray, loss of adhesion, bubbling, peeling, or inadequate cure are
not permitted. Where possible,. defects shall be corrected as detected during application of the
coating. [Section 7.4. 10]

7.4,11 Spray equipment, brushes and rollers shall be cleaned using only manufacturer recormmended
solvents/cleaners. [Section 7.4.11]

7.5 Remedial Work

7.5.1 The completed coating on each item shall have the correct dry film thickness and shall be free
of damage and visible defects. [Section 7.5.1 ]

7.5.2 Repair of Dry Film Thickness (DFT) deficiencies
[Section 7.5.2]

7.5.2.1 Defects such as runs, sags, overspray and embedded particles shall be corrected by sanding
to remove the defect. W Then the defects are in the finish coat, all areas sanded must be
overcoated with the finiush coat. If the DFT of primer or intermediate coat is reduced to less
than the specified minimum, the area shall be abraded with 80 grit sand paper or flapper
wheel and an additional layer of coating shall be applied until sufficient thickness is
achieved. If notiric dring application, the sag-s or runs may be brushed out. [Section
7.5.2.1]
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7.5.3 Repair of Damage
[Section 7.5.3]

7.5.3.1 All damaged and loosely adhering coating shall be removed and the surface thoroughly
cleaned using 80 grit sanding disc, 80-grit flapper wheel or 3M Clean-N-Strip. Edges of the
breaks shall be feathered and the resulting surfaces shall be roughened. The designated
number of prime and finish coats shall be applied. [Section 7.5.3. 1]

7.5.4 Loss of adhesion, delamination blisters, bubbling and fish eyes in the applied coating require
the coating to be removed and reapplied in accordance with this specification. [Section 7.5.4]

8 Inspection

8.1.1 The SELLER shall have the full responsibility for the coating application quality in
accordance with this specification and shall be responsible for stopping Work activities when
conditions develop that could adversely affect the quality of the completed work. AUl Work is
subject to the BU]YER's inspection surveillance. [Section 8. 1.1 ]

8.1.1.1 Alcoating Work inspection personnel shall be trained, qualified and certified in accordance
with the SELLER's reviewed procedures. The inspectors shall meet or exceed the
minimum capability requirements for a Level I coatings inspector as described in ASTM
D4537 Section 6.2. The SELLER's inspector training, qualification and certification
procedures and plan shall include classroom training on the WTP project specification, and
the SELLER's reviewed procedures using the guidelines provided in ASTM D5498. The
SELLER's inspector must demonstrate his/her capability of using the inspection equipment
and performing all the required inspections. Additional coating work inspection guidance is
found in ASTM D3276 and ASTM D6237 which may also be used in developing
procedures for training and certifying coating work inspectors. [Section 8.1.1.1]

8.1.2 The BUYER representative shall be the final authority on the specification compliance for
surface preparation and material application. Any coating, which in the BUYER
representative's judgment, has not been applied in conformance with this specification, shall
be rejected. [Section 8. 1.2]

8.1.3 The BUYER representative shall have access to each part of the process and shall have the
right and opportnity to wimness any of the Quality Control Tests. [Section 8.1.3]

8.1.4 The SELLER shall furnish the necessary testing and inspection instruments, properly
calibrated and maintained. If equipment is suspected of being out of calibration, it shall be re-
calibrated and certificates made available for verification to the BUYER. Such equipment
shall be available for use by the BUYER in conducting surveillance of the work. Calibration
of testing and Inspection instruments shall be traceable to NIST or Buyer authorized
alternative standards. [Section 8.1.4]

8.1.5 The SELLER shall halt the coating Work and make corrections to the procedures, as necessary
to correct repetitive faults found in the Work. [Section 8. 1.5]

8.1.6 Prior to using compressed air, the quality of the air downstream of the separator shall be tested
in accordance wvith the requirements of ASTM D4285 by blowing the air onto a clean white
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blotter or cloth for two (2) minutes at a distance of no more than twelve (12) inches to check
for any contamination, oil, or moisture. "This test shall be performed at the start of work and
every 4 hours thereafter". The test shall also be made after any interruption of the air
compressor operation or as required by the BUYER. The air shall be used only if the test
indicates no visible contamination, oil, or moisture. If contaminants are evident, the
equipment deficiencies shall be corrected and the air stream shall be re-tested. Moisture
separators shall be bled continuously. All lines shall be tested individually prior to use.
Surfaces determined to have been blown down or blasted with contaminated air shall be
cleaned of all contamination then re-blasted with clean air and abrasive. Coatings determnined
to have been applied using contaminated air shall be removed and reapplied using clean air.
[Section 8.1.61

8.1.7 Inspection points shall be established as follows:
[Section 8.1.7]

" Prior to the start of Work.
* Immediately following the surface preparation
" Immediatciy prior to the coating application
* Following the application of each coat
" Following the curing of the coating
* Final inspection and sign-off, in accordance with the proj ect requirements

8.1.8 Any defects disclosed by inspection shall be re-inspected after correction.
[Section 8.1.8]
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8.1.9 The SELLER shall keep the records indicated below, and submit these records to the BUYER
(refer to Section 4.4 and Appendix C). The following lists the frequencies:
[Section 8.1.9]

Coatintt/ns-pection Step Required Frequency
1. Pre-Surface Prep 100% visual on Pre- Surface

Sur-face Preparation 100% on Surface Prep/Cl ean lines s

Profile Profile first item of each type per shift and every 20 items
thereafter or other frequency as BUYER accepted in
SELLER's procedures.

2. Environmental/Air Quality At the start of each work and every 4 hours thereafter or
more often during changing conditions.

3. Recirculated Abrasive At the start of work and every 4 hours thereafter

4. Thickness Per SSPC PA2 On large items five (5) spot reading per 100 sq.ft.

On items < 100 sq.ft. four (4) spot readings

On items less than 4" (valves, fittings, components. etc) two
(2) spot readings,

For repair spots < 6 sq. inches and > 1 sq. inch. Two (2)
spot readings

For repair spots < 1 sq. inch one (1) spot reading

For small chips.'nicks/scratches and pinhole size repair
spots need only a visual.

For complex surfaces such as structural steel (steel beams)
the frequency of dry film thickness readings shall be in
accordance with SSPC-PA2 Appendix 3 section A3.4.1
excluding any readings on the flange toes. In accordance
with figure A.3 "The Surface of a Steel Beam" the
following locations are acceptable for the test readings- 1,
3, 4. 5, 7, 9, 10 and 1 1; and the following locations are
excluded from test readings- 2, 6, 8, 12. For beams less
than 20'-0" two (2) sets of 8 spot readings shall he taken.
For beams 20'-0" thru 60'-0"' three (3) sets of 8 spot
readings shall he taken.

5. Visual on Applied Coating. 100% of all items

8.2 Surface Preparation Inspection

8.2.1 Verify environmental conditions and compressed air quality (refer to Section 7.3.2, 8.1.6).
[Section 8.2. 1]
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8.2. 2 Verify recirculated grit is grease and oil free (refer to Section 7.3.7).
[Section 8.2.2]

8.2.3 Verify surface cleanliness and profile (refer to Sections 7.3.5, 7.3.6 and 8.1.9).
[Section 8.2.3]

8.2.4 Grease free chalk shall be used to mark local areas, which do not meet the specified
requirements (e.g., soapstone and crayons are not acceptable). [Section 8.2.4]

8.3 Coating Application

8.3.1 Environmental conditions and compressed air quality shall be verified per Sections 7.3.2,
7.4.4, 8.1.6 and 8.1.9. [Section 8.3.1]

S.3.2 Dry coating thickness (DFT) shall be measured with a magnetic film thickness gage such as an
Elektro-Physik "Mikrotest" or Positector 2000, Positector 6000 or BUYER authorized equal
in accordance with SSPC PA2. The number and location of dry film thickness readings shall
be in accordance with section 8.1.9.4. [Section 8.3.2]

8.3.2.1 The gage shall have an appropriate range that is suitable to measure the thickness expected
and record calibration accuracy in accordance with SSPC PA 2 at the start of work, against
certified coating thickness calibration standards for non-magnetic coating of steel, traceable
to NIST or BUYER authorized altemnative standards. The calibration standards shall be in
date, and 1.5 mil to 20.0 mil range, unless otherwise specified. [Section 8.3.2. 1]

8.3.3 Any surface with a measured thickness outside of the limits described in Section 7.4.8 shall be
rejected. These areas shall be reworked or re-cleaned and re-coated at the SELLER's expense.
The average of the required number of readings shall be within the specified dry film
thickness range. Any of the required spot readings may be as low as 80% of the minimum
specified or 120% of the maximum specified as long as the average of all the readings is
within the specified range. An individual spot reading that conforms to this criteria conforms
to the specified dry film thickness. [Section 8.3.3]

9 Storage, Handling and Shipping of Coating Materials
9.1 Coating Materials

9.1.1 Coating materials shall not be stored in direct sunlight or exposed to inclement weather (e.g.
rai n, snow, sleet, freezing rain, dew point condensation, see also Section 9.1.4). Materials
shall remain under cover until ready to use. [Section 9. 1.1]

9.1.2 Coating material shall be delivered in manufacturer's original unopened containers. Each
container shall be clearly identified with the manufacturer's name, product designation, batch
number, date of manufacture and shelf life expiration date. [Section 9.1.3]

9.1.3 The maximum shelf life allowed for coating materials used on the WTP project is 24 months
from the date of their manufacture. Coating materials that are older than 24 months or that
exceed the manufacturer's published shelf life, if less than 24months, shall not be used and
shall be placed on HOLD and segregated from other coating materials. A one-time shelf life
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extension of no less than three: (3) months and no more than six (6) months, may be issued by
the coating manufacturer. The shelf life extension shall be based on laboratory testing of
retain samples taken at the time of manufacture or by testing a sample provided from the
actual coating material in question. Where testing verifies an outdated coatin g material still
complies with its original design criteria, it is acceptable for shelf life extension. Expiration
date stickers, provided by the coating manufacturer, shall be affixed to each container prior to
release from HOLD. The stickers shall include the product number, batch/lot number, the new
expiration date and suitably marked to indicate that they came from the coating manufacturer.
A new Appendix B shall be provided by the coating manufacturer that includes the test results
and specifically indicates it was provided to document shelf life extension including new
expiration date. Coating materials that have not been stored or handled in accordance with
Sections 9.1.4 through 9.1.7, may not have their shelf life extended. [Section 9.1.4]

9.1.4 Coating material shall be protected from moisture, direct sunlight and temperatures below
40'F or above I 00'F unless otherwise allowed by the coating manufacturer's latest published
instructions and verified by the BUYER. [Section 9.1.5]

9.1.5 Coating material containers where the airtight seal has been broken or any of the contents are
lost, shall not be used and shall be clearly marked and segregated from useable coating
material. [Section 9.1.6]

9.1.6 Coating material containers shall not be opened except for immediate use.
[Section 9.1.7]

9.1.7 Unused material shall be returned to storage as soon as possible at the end of each Workday.
Materials left out for more than eight (8) hours in an uncontrolled storage area (areas without
environmental controls that are exposed to ambient weather) shall not be used and shall be
clearly marked and segregated from useable coating material. [Section 9.1.8]

9.1.8 All required coating material certifications (Appendix B forms) for each batch of material
delivered to the SELLER shall be available at the time of material receipt. Materials delivered
to the shop without the required documentation shall not be used and the SELLER shall tag
and place discrepant materials into a hold area clearly separated from acceptable material.
Once required documentation is received or otherwise corrected and found to be acceptable,
the discrepant material may then be taken off hold status and used. [Section 9.1.9]

9.2 Steel Items and Equipment

9.2.1i The SELLER shall be solely responsible for the condition of the steel items and equipment
from the time they are received until they have been delivered to the BUYER- [Section 9.2.1]

9.2.2 All booms, hooks, clamps, forks, supports. and skids used in handling or storing coated items
shall be designed and maintained in such a manner as to prevent any damage to the items or to
the coating and shall be reviewed by the BUYER's representative. Chains and wire rope in
direct contact with the coated items are not acceptable. Fabric lifting and tie down straps shall
be used. [Section 9.2.2]

9.2.3 The SELLER shall inspect all items upon receipt for shipping and handling damage. Any
visible damage observed at this point shall be noted on the receipt inspection report. [Section
9.2.3]
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9.2.4 All coated steel items and equipment shall be stored on padded supports as necessary to
preclude damage to the coating. The supports shall be properly spaced and leveled. [Section
9.2.4]

9.2-5 The BUYER's representative will have authority to stop any storage or handling activity, if
there is a possibility of damage to the coating. [Section 9.2.5]

9.2.6 All steel items and equipment damaged by the SELLER shall be repaired in accordance with
the specification at the SELLER's expense. Only repair procedures reviewed by the BUYER
shall be used. [Section 9.2.6].

10 Documentation
10.1 The SELLER shall provide a record of all materials used (related to individual batch number-

refer to Appendix B). [Section 10.1, 24590-WT-3PS-AFPS-TOO0l. rev 4]

10.2- The SELLER shall provide a record of all required daily inspections (Example- Appendix C)
that includes pre-surface preparation, compressed air cleanliness, environmental conditions,
surface preparation and roughness, location of field repairs coated, application, visual inspection,
dy film thickness, holiday testing and all touch-up/repair. This record shall include the coatin gand thinner materials used and the ID of the items coated to provide traceability. [Section 10.2,
24590-WTP-3PS-AFPS-TOOO 1, rev 4]

10.3 All quality documentation shall be available for review by the BUYER representative within 24
hours from the time it is generated. [Section 10.3, 24590-WTP-3PS-AFPS-T0OO1, rev 4]

10.4 SELLER documentation forms or the way that the actual Work will be documented shall be
provided by the SELLER as part of the procedures submittal for review by the BUYER.
[Section 10.4, 24590-W1T-3P-AFPS-TO0l, rev 4]
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Appnendix A Conating M~aterials/Coating Systems

TABLE 1 - PREQUALIFIID COATING PRODUCTS

Cang Generic Products Thick"MSs ,mi ) Carboline Shewi
Numnber LWilliams

P04 High Build Epoxy 4.0-60 Carboguard Macropoxy 646

890

NOTES to Table 1, Appendix A:

1) All versions of the above coating materials shall comply the WTNP project VOC requirements of 3.8
]bs./gal and shall also comply with more restrictive local VOC requirements where the work is being
performed. In the event the listed coating materials or acceptable versions of the listed coating
materials do not meet the local VOC requirements an alternate VOC compliant material may be
submitted for review.

TABLE 2 - COATING SYSTEM CODES
SYSTEM H-
CODE 

I

COAT 1 P04

COAT 2 P04

COAT 3

COAT 4

NOTES to Table 2, Appendix A:

1) The surface preparation for all coating systems shall be SSPC SPlO Near White Blast with a surface
profile of 1.5 to 3.0 mils unless other-wise noted in this specification or the material requisition. For
coating repairs, surface preparation shall be in accordance with SSPC SPl 1.

1I a) System Code H shall be used for all carbon steel of the mounting frame/ support structure. Some
overlap onto the stainless steel fan housing is acceptable, but coating of stainless steel should be
avoided. Finish color shall be ANSI 70 Gray.

*lb) Motor housing may be coated with System Code H or a Manufacturer's Standard epoxy coating
system consisting of two coats. The vendor shall provide a completed Appendix D, product datasheets
and MSDS for each component of the Manufacturer's Standard coating material (refer to Section 6.2. 1)
Finish color shall be ANSI 70 Gray.
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Appendix B oating- Manufacturer'sPrdutIeiy

Certification Record

Project Name: Coatme- Manufacturer:
Project Number: Purchase Order Number:
Project Location: Contract Number:

Coating Applicator: ___________Generic Coating Type: ___________

Product Name: Product Numnber:

(Far multi-cornponent products, provide data for all components on one or more Appendi B frs).
(Provide the standard range and actual batch valuies-for each test) i fr

TEST RESULTS Component A Batch No. Component B Batch No.

Test Test Method Standard Batch Standard Batch
__________ Used Range Actual Range Actual

Weight per Gallon _______ _____________________

Viscos itv
Flash Point (Typical)_______________________________

% Solids by Volume
( Typical )________ _______

Cure to recoat time
.a - 50F, 70F. & 90F

(typical) _______________ _______ _______

Batch Size ______________________

Date of Mf._____________________ ______________

Shelf Life________________________

Expiration Date

COMMENTS:

I hereby certify that the coating materials described above were manufactured with the same formulation,
raw materials, production methods, and quality control standards as the coating- materials originally tested
and/or accepted for use at the River Protection Project-Waste- Treatment Plant (WTP) Project site, located
in the 200 East.Area of the Hanford Site in Washington State in accordance with the requirements of
WNTP specification 245 90-WTP-3PS-AFPS-TOOO 1, 245 90-WTP-3 PS-AFPS-T0003,24590-WTP-3PS-
AFPS-T0004. 24590-WATP-3PS-AFPS-T0006 and 24590-WvTP-3PS-PXO4-T0004.

Sinned: _________________ Date: __________________

Tit! e: ________________Company: _________________
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Appendix C Surface Preparation and Coating Inspection Form
Page __ of __

REPORT NO:______________ DATE:_____________
PROJECT:________________ DAY: M T W T F S S
SUBCONTRACTOR/SELLER._________ SHIFT:______________
EQUIPMENT/AREA:____________ INSPECTOR: ___________

SUBSTRATE: STEEL/CONCRETE/OTHER- COATING SPEC NO/REV:_________
E-N'VIRONMENTAL CONDITIONS:

WORK ACTIVITY

TIME L[_______________________

DRY BULB TEMP. OF I___ ___ __

WET BULB TEMP. -F{
1111%

DEW POINT OF _________

SURFACE TEMP. OFI____

BLOTTER TEST I_______________ ____

PRE-SURFACE PREPARATION:
SP- 1:__________ MASKING/PROTECTION:_____ SURFACE DEFECTS:_______

SURFACE PREPARATI ON:

METHOD:________ ABRASIVE TYPE/SIZE/STORAGE:______________

CLEANLINESS SPEC:_____ ACTUAL: PROFILE SPEC:_____ ACTUAL:_____

EQUIPMENT:

COATING MATERIALS & MIXING:

PRODUCT(S)

BATCH NO(S)/QUANTITIES/EXPIRATION DATE:/

THINNERS/THINNING RATIO:____________________________

STORAGE:________ MIXING: _______INDUCTION TIME:__________

MATERIAL TEMPERATURE:________ POT LIFE EXPIRATION TIME:__________

COATING/LINING APPLICATION START TIME_________ FINISH TIME:__________

COAT: PPJMERIPRIMER T.U./SECOND/SECOND T.U./THIRD/THIRD T.U./OTHER

METHOD:____ WEVT:____ RECOAT TIME/TEMP:____ CURE TIMETEMP:_____

EQUIPMENT:

APPLIED COATING:

VISUAL INSPECTION (FILM IMPERFECTIONS):_________________________

DRY FILM THICKNESS: SPEC:______ ACTUAL:_______ METHOD:_______

HOLIDAY TEST:___ METHOD:_____ OTHER TESTING:____ METHOD:_______

TOUCH-UP AND REPAIR:_________ FINAL CURE:_____________

COMMENTS: (Use reverse side or attach extra pages)

INSPECTOR'S SIGNATURE/DATE
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1 Scope

1.1 Project Description and Location

The River Protection Project-Waste Treatment Plant (WVTP, is a complex of waste treatment facilities where the
Department of Energvys (DOE) Hanford site tank waste will be put into stable glass form. The WTP Contractor
will design, build, and start up the WATP pretreatment and vitrification facilities for the US Department of
Energy's (DOE) Office of RiJver Protection (ORPi). The waste treatment facilities will pretreat and immobilize
the mixed waste both low-activity waste. (LAWN) and high-level waste. (HLWA) currently stored in underground
storaae tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia River. north of
the citv of Richland. Washington. The WTP Faciliry will be constructed at the East End of the 200 East Area of
the Hanford Sire. Benton. Franklin. and Grant counties surround the Hanford Site.

1.2 Equipment, Material, and Services Required

Design. furnish materials, fabricate. test. and package the High Integrity Centrifugal Blowers (hereinafter called
Blowers) and accessories in accordance with this specification including:

1.2.1 Blowers, each complete with electric motors. and accessories as specified here and in referenced
technical specifications and data sheets attached to the Material Requisition (MR).

1.2.2 Special tools required for installation and maintenance, including accessories for lifting the
motors and blowers.

1.2.3 Each blower/motor assembly shall include all components. accessories, and instruments fully
assembled. wired, and skid mounted requiring only connection to the Buyer's electrical power-.
control systems, and ductwork.

1.2.4 Services of an erection and, or startup supervisor, if requested by Buyer.

1.3 Work by Others

1. 3. 1 Material unloading and storage at j obsite

1.3,.2 Installation labor

1 .3.31 Foundation and anchor bolts

.3 .4 Ductwork externial to the unit

1.3.5Electric power supply

1.3.6 W iring external to the blower motor and adjustable speed drive

1.3. TField Testing and Inspection

1.3.8 integrated testing with AdJustable Speed Drive

Page 1
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1.4 Definitions

Quality Level Identifies the quality requirements to be applied to 'WTP Pro -ect's Systems.
Structures and Components (SSCs), and activities based on safety
classification and SSC characteristic. Identified quality levels are Q. and
CM. Applicable ASME NQA-1I requirements are shown on the Supplier
Quality Assurance Program Requirement data sheet attached to the MR.

Q A quality level that includes Safety Class (SC). Safety Significant (SS) and
Air Permit (AP) affecting SSCs.

Safety Class (SC) An SSC whose preventive or mitigating function is necessary to limit
radioactive material exposure to the public.

Safety Sianificant (SS) An SSC whose prevJentive or mitigating function is a major contributor to
defen se -in-depth and' or worker safety.

Seismic Category NATP Project's seismic classifications of SSC's based on their safety function.
Seismic cateaories utilized in this specification are Seismic Category I (SC-I)
and Seismic Category III (SC-JilL.

1.5 Abbreviations

ABMA American Bearing Manufacturers Association

AMICA Air Movement and Control Association. Inc.

AN SI American National Standards Institute

A SN T American Society for Nondestructive Testing

ASME American Society of Mechanical Engineers

ASTM ASTM Intemnational

AWS American Welding Society

dB A A-weighted decibel (unit of sound pressure- level)

HELB High Energy Line Break

IPS International Pipe Standard

150 Intemnational Standards Organization

LOCA Loss of Coolina Accident

NEMA National Electrical Manufacturers Association

NTANational Fire Protection Association

OEM Original Equipment Manufacturer

OSHA Occupational Safety & Health Act

QA Quality Assurance

RPP-WTP River Protection Project-Waste Treatment Plant

RTD Resistance Temperature Detector

SCFM Standard Cubic Feet per Minute

SC Safety Class

SS Safety Significant
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SSC Structure. Systemn, or Component

1.6 Safety/Quality Classifications

The equipment supplied under this specification is safety clas (SC) or safety significannt NSS) andir/'r
waste permit affecting and provides either a passive safety function or both an active mechanical and
electrical safety function. The equipment provided under this specification provides the motive force for
the process off-gas treatment systems. Specific safety class. quality level, and seismic category
classifications for the individual blowers described in this specification are specified in blower data
sheets attached to the P0.

2 Applicable Documents

The followina documents formn a part of this specification to the extent specified herein. In the event of conflict
between the document referenced herein and the contents of this specification, Seller shall notify Buyer and
obtain approval for its disposition.

2.1 Codes

2.1.1 ASME B & PVC-I 995, Section IX - Qualification Standard for Welding and Brazing

2.1.2 ASME NQA-l -2000. Quality Assurance Program Requirements for Nuclear Facility
Applications

2. 1.'3 AWS D1.1-2000, Structural Welding Code, Steel

2.1.4 AWS D1.3-98, Structural Welding Code, Sheet Steel

2.1.5 AWAS D1.6-99. Structural Welding Code, Stainless Steel

2.1.6 AWAS D9.1-2000, Sheet Metal W\el ding Code

2.1.7 AWVS D14.6-96, Welding of Rotating Elements of Equipment

2.1.8 ASME PTC- 10- 1997. Performance Test Codes on Compressors and Exhausters

2.1. 9 UBC 1997. Uniformn Building Code

2.1.10 29 CFR 19 10. Occupational Safety and Health Standards

2.1.11 NFPA 70-1999. National Electrical Code

2.2 Industry Standards

2.2. 1 ABMA 9-1990. Load Ratings and Fatic-ue Life for Ball Bearines

2. 22 ABMA 11I- 1990. Load Ratines and Fatiu-ue Life for Roller Bearings

2.2.3 A-MCA 99-2404-1978. Drive Arraneement for Centrifuc2al Fans
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2.2.4 AMVCA 99-2406-198'3. Designations for Rotation and Discharge of Centrifugaal Fans

.2._ AMCA 300-2005. Reverberant Room Method of Sound Testing of Fans

2.2.6 AMCA 301-1990, Method for Calculating Fan Sound Ratings From Laboratory Test Data

2.2. 7 ASNT-SNT-TC- 1 A-200 1. ANST Recommended Practice

2.2.8 ISO 3744-1995. Acoustics - Determination of Sound Power Levels of Noise Sources Using
Sound Pressure - Engineering Method in an Essentially Free Field over a Reflecting Plane

2.2.9 ISO 1940-1:2003. Mechanical Vibration- Balance Quality Requirements For Rotors In A
Constant (Rigid) State- Part 1: Specification And Verification Of Balance Tolerances

2.2.10 NEMA MG 1-1998, Motors and Generator

2.11 NEMA WC 55. Instrumentation Cables and Thermocouple Wire - ICEA S-82-552

2.2.12 NEMA WC 57. Standard for Control Cables - ICLA S-73-532

2.3 Reference Documnents/Drawings

2.3.1 _ 4590-WTP-3PS-FB301-T0001. Engineering Specification for Structural Design Loads for
Seismic Category IIl/TV Equipment and Tanks.

2.3.2 24590-WNTP-3P-G00O-T0OOI. General Specification for Supplier Quality Assurance Program
Requirements.

2.3.3 24590-WTP-3P-GOO-TOl 14. Engineering Specification for Supplier Design Analysis.

2.3.4 24590-1WTP-3PS-JQO6-T0005, Engineering Specification for Environmental Qualification of
Control and Electrical Systems and Components

2.3.5 4590-W,,TP-3PS-JQO6-T0003. Engineering Specification for Seismic Qualification of SeismicI

Control and Electrical Systems and Components

2.3. 6 24590-WATP-3P5-MU-LMI-T0002. Engineering Specification for Low Voltage Induction Motors.

2.3.7 24590-WTP-3PS-S590-TOOO1. Enineering Specification for Seismic Qualifications of Seismic
Category 1/11 Equipment and Tanks.

2.3. 8 24590-WATP-3)P-JQ7-TOO 1, Engineering Specification for Instrumentation for Package
Systems (For BNI use only)

2.3.9 24590-WTP-3PS-EK-PO-T0001I, Engineering Specification for- Instruction for Package Systems
(For BNI use only)

2.3.10 24590-WATP-LIST-CON-08-000 1. Restricted Materials List.

2.3.11 24590-WATP-3PS-GOOO-T0019. Engineering Specification for Acquisition of Commercial Items
and Services for use in Safety Applications at WvNTP
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2.3.12 24590-WTP-3PS-G0OO-T0003, Engineering Specification for Packaging. Handling and Storage
Requirements

3y Design Requirements

3.1 General

3.1.1 Blowers shall be multi stage as specified in the Blower Data Sheets.

3.1.2 When indicated on the Blower Data Sheets. Seller shall provide and install insulation studs at
factory for support of field installed 2.5 inch thick mineral fiber insulation. Studs shall be welded
to exterior of blower housing,

3.2 Basic Function

3.2. 1 The blowers will provide the motive force required to transport and discharge air and gaseous
effluents to atmospheres, as shown in the Blower Data Sheets.

3.212 Design basis performance and capacity data are as listed on the Blower Data Sheets.

3.2.3 The equipment and appurtenances will be used in a plant that has design life of 40 years. The
design objective for these multi-stage blowers shall be based on a useful life expectancy of 40
years with periodic maintenance as recommended by the Seller. The supplier shall provide the
Mean Time Between Failure fiLnure with a brief description and justification.

3.3 Performance

3.3.1 Multi-stage blower performance ratings are to be based on testing in accordance with ASME
PTC-10-1997. Blowers shall be capable of performing at conditions shown on the Blower Data
Sheets.

3.4 Lifting, and Handling Requirements

3.4.1 For lifing and handling requirements. see Specification 24590-WTP-3P-GOOO-T0003D.

3.4.2 Seller shall provide lifting eves or lugs to facilitate lifting and handling of the blowers. Lifting
eves or lugs shall be certified suitable for the safe. balanced lifting and handlina of the
equipment.

3.4.3 Metal tags that identify7 the maximum design load (excluding, dynamic load factor) shall be
provided for all lifting lugs, bails, and other lifting points.

3.4.4 Special lifting devices required to lifi the motor and blower for removal or replacement shall also
be furnished.

3.5 Sound Ratings

.I Multi-staEce'blower sound rating shall conrormn to AMCA 301. and be tested in conformance to
AMCA 300 or 150 3744.
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33.5.2 Sound pressure level shall not exceed 85 dBA at 3-feet. Refer to Attachment A - Noise
Requirements for Fans and Blowers. If sound pressure exceeds 85 d.BA at 3-feet, Seller shall
obtain Buyer permission to proceed in the formn of a submittal stating estimated sound power
level.

3.6 Design Conditions

3.6.1 Design basis performnance and capacity data are as listed on the Blower Data Sheets.

3.6.2 Gas stream propetties are shown on Blower Data Sheets. Materials of construction used shall be
compatible with the effluent being handled, and specified on the Blower Data Sheets

3.6.3 Seller to provide a corrosion analysis based upon gas stream properties as provided on the Blower
Data Sheets and provide an estimated useful life for all components.

3.7 Environmental Conditions

3.7.1 The environmental conditions for the plant rooms in which the blowers are located are listed on
the Environmental Qualification Data Sheets attached to the Blower Data Sheets.

3.7.2 Blowers and motors shall be stored in accordance to requirements in section 7. 1.

3.8 Mechanical Requirements

3.8.1 General

3. 8. 1.1 Blower housings shall be desiglned for both positive pressures of greater than 125% of the desigLn
operating pressure of the blower and negative pressures as specified on the Blower Data Sheets.

3.8.1.2 Blower inlets and outlets shall include allowances for the full dead wAeigLht of any flexible
connections connected to the inlet and outlet.

3.8.1.3 Shaft speed shall not exceed 3600 rpm unless approved by Buy~er. Tip speed of roingasml
shall not exceed 530 fps unless approved by Buyer.

3.8.1.4 Blower housings shall be designed to prevent any internally propelled missiles from penetrating
the housin-.

38.1.5 Blower inlet and diseharne connections shall be provided with temporarypoetv cvr hs

cov'ers will be removed prior to connection to Buyer's piping and/ or ductwork.

3.8.1.6 If specified on the Blower Data Sheets. braided stainless steel 3i16L flexible hoses with stainless
steel 316L flanges shall be provided to mate with the blowers' inlet and outlet flanges. Stainless
steel connectors shall have flexible core of annular corme~ated stainless steel 31 6L tubing. Braid
for the connectors shall be stainless steel 304. End fittings shall be 150# raised face stainless
steel 3 16L flanges conforming to ANSI dimensions. Connectors shall be shipped loose for field
installation.

3.8.1.7 Blower drive arranuement shall be as shown on Blower Data Sheet. Drive arrangement
designations shall be per AMCA 99-2404. Designations for rotation and discharge shall be per
AMCA 99-2406.
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3.8.2 Access Doors and Inspection Ports

3..21Multi-stage blowers may, be provided wvith four - 1 inch NPT plugged inspecti on ports perimpeller in lieu of an access door. The -inspection ports shall be located at 90 degree incrementsaround the circumference of the housing. The bottom inspection port shall be Utiii7ed as a drainport and shall be supplied with square headed screwed drain plug.

3.8.3 Balance and Vibration Standards
3.8. 3. 1 Soft foot is the condition where the bottoms of the equipment "feet" or 'base" are not machinedflat in the same plane. or parallel wvith their mating (or mounting) surface creating a situation'Where all the "feel," or "base" are not equally supporting the wveight of the equipment. Each footmust be checked for soft foot.An vertical or angular soft foot that exceeds 0.003 inches isexcessi ve and must be corrected.

3.8. 3.2 Multi-stage blowers shall be balanced to Quality Grade 2.5 of ISO 1940-l:20033 MechanicalVibration-Balance Quaity Requirements For Rotors In A Constant (Rigid) State- Part I:Specification -And Verification Of Balance Tolerances with results documented and submitted toBuyer. Additionally. multi-stage. blowers shall be required to meet 1 mul displacement at 3600rpm. filtered-in1.

3... Mlitgeboe ipler hl b niidually balanced and shall be individually replaceable.
3.8.4 Bearings
3.8.4,1 Multi-stage blowers shall be supplied with radial type grease-lbiae radalrole bearings

with L-1 0 service life of not less than 100.000 hours, unless noted otherwvise on the data sheets.
3.8.4.2 Multi-stage blower shall incorporate- a grease slinger mounted inboard of' the be-arincz to ensure aconstant flow.A of lubricant to the bearing.

3.8.4.3 Seller shall provide a "heat slinge.r- device attached to the blower shaft extemnal to the housinLe tohelp in dissipation of heat for bearing protection. as required. The "heat slinger" shall be-equipped with safety guards.

3.8.4.4 For all blowers, it shall be possible to replace the bearings wvithout disconnecting any piping ordisassemblinLe of the blmoe housing.

3. S-4. 5 Seals to preve,-nt loss of lubricant and admission of contaminants shall be provided.
.8.4.6 Extended lube ines and fittingsa euprvdd srqired to permiut lubrication during operation shall be

~.8.4.T Bearing lubricants shall be suitable for use in radiation levels as specified on the EnvironmentalQualification data sheet attached to the Equipment data sheet.

3.8-5 Shafts

..1.8K5. No contact shall be- made between the shaft rotor and the housings, other than throug2h thebe-arins.

?.4 5;9(-Gf4B-Fp00 1 Rc% 4 (2 "'200S, 
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3.8.5.2 Shafts shall be of the material specified on the Blower Data Sheet and shall be turned, ground and
polished, with machined keyways for attaching impeller and drive coupling.

3.8.5.3 Impeller(s) are to be secured to the blower shaft by locknuts or set screws.

3.8.5.4 The blower impeller and shaft shall be rated for 110% of the design rpm listed on the Blower
Data Sheets.

3.8.6 Shaft Seals

.3.8.6.1 Blowers shall be furnished with shaft seals as specified on the Blower Data Sheet.

3.8.6.2 Shaft seals shall be fully capable of withstanding the required test pressures before, during, and
after blower operation.

3.8.6.3 As noted on the Blower Data Sheet, no process offgas out leakage at the shaft seals is allowed in
systems handling potentially toxic emissions. Use of double mechanical seals and purge eas to
assure zero process offgas out leakage is acceptable where needed due to positi ve internal systemn
pressure.

3.8.7 Safety guards

3.8.7.1 Blowers shall be provided with bolted drive guards that cover the shaft and bearings. Provisions
shall be made for insertion of tachometer and access to lube fittings without removal of drive
guards.

3.8.7.2 Safety guards shall be expanded metal with an angle framework or- shall be formed plate types.

3.8.7.3 The guards shall comply with the requirements of OSHA 29 CFR 1910 Subpart 0 - Machinery
and Machine Guarding.

3.8.8 Drive requirements

The drive types shall be as indicated in the blower data sheets attached to the Material
Requisition.

3.8.9 Loadings

3.8.9.1 Blower assemblies shall be self-supporting. capable of carrving the static loads of the blowerC
components and the stress imposed during shipment. installation, and operation.

3.8.9.2 Seismic qualification of the blowers shall be in accordance with the methods and procedures
described in Specification 24590-WATP-3PS-SS90-T000 I. "Seismic Qualification of Seismic
Category I/11 Equipment and Tanks", or 24590-WTP-3PS-FBO1-T000l. "Structural Design
Loads for Seismic Category HIT Equipment and Tanks".

.3.8.9.3 Any additional structural loading will be indicated on the Blower Data Sheets. In-Structure
Response Spectra (ISRS) curves for Seismic Category I'l11 equipment or- items are attached to the
blower data sheets.

3X89.4 Seller shall submit to the Buyer seismic compliance documentation for permnission to proceed.
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3.9 Electrical Requirements

3.9.1 Acceptance of Electrical Equipment

0 All electrical equipment for facility and equipment wiring, as defined by the National

Electrical Code NTPA 70-1999. shall be Approved. Approval will be in accordance with
Article 90-4, "Enforcements". Article 90-7, "Examination of Equipment for Safety." and
Article 110-3. "Examination. Identification., Installation, and Use of Equipment."

0 Approved means "Acceptable to the Authority Having Jurisdiction" (MUJ). as defined in

Article 100 of NTPA 70-1999. Only the WTP Electrical AHJ can provide the approval.

* "Equipment" is defined by the NTPA 70 as, "A general term including material, fittings,
devices, appliances, fixtures. apparatus. and the like used as a part of, or in connection

with an electrical installation". As used here, the entire mechanical assembly is not

considered an electrical installation. only the electrical and/or electronic components, and
the interconnecting wiring=.

0 Listing and labeling by an OSHA Recognized NRTL is the primary means (Method I
below) of obtaining WTP NIB approval for electrical equipment, devices and materials.

0 All Control Panels shall be LUL labeled by a certified UL 508A shop.

* Electrical Equipment that is installed on (standard or custom fabricated) Mechanical
Equipment shall comply with the requirements stated above.

0 Electrical Equipment, that is part of a Mechanical Packaged Equipment assembly, being
field-evaluated and Labeled at the factory by a NRTL is an altemnate method of obtaining
WvTP AHJ approval.

3.9.1.1 Method 1 (Primary): Listed. Labeled of Certified (i.e. L'L508A).

39. 1. 1.1 The WTP AHJ shall approve and accept electrical equipment without additional examination if it

is Listed, Labeled, or Certified by a US NRTL. as recognized by' OSHA under 29 CER 19 10-
Subpart S and is acceptable for the application, environment and other requirements of NEC
Article 1 10. For a listing of and Typical Registered Certification Marks of US NRTL's
recognized by OSHA go to http:/'wvww.osha.gov/ldts/otpca/nr-tl/nrtlnmrk.html.

3.9.1.2 Method 2 (Alternate): Field Evaluation by a NRTL

3.9.1.2.1 Electrical equipment that is part of an overall electrical or mechanical assembl-y having a NRTL

safety evaluation or a field evaluation, which states the equipment has been accepted or otherwise

deemed safe by the NRTL recognized by OSHA under 29 CFR 1910-Subpart S, using UIS
standards. will be evaluated by the WvTP AHJ for acceptability. If found acceptable no further
examination of the equipment is required.

3.9.1.2.2 The supplier shall submit all field evaluation reports completed by an OSHA recognized NRTL
to the Buyer for review and approval by the AHI. These field evaluation reports shall show

compliance to the applicable LISA Electrical Standard( s) recognized by OSHA that are listed on

the OSHA website http://www",A.osha.gov/'dts/iotpca/nrtl,,allstds.html. The NRTL Label will be as

shown on the OSHA website with whiatever additional markings that are necessarv to indicate

acceptability for use in the USA http:/'Aww .osha.gov/dts/otpcanrutl/'nrtlmrk.html.

2.9.1.2.3 The supplier shall submit a Certificate of Compliance (C of C) document for review and approval

by the A±IJ that lists the USA Electrical Standard(s) that each electrical material or equipment is

evaluated to for it's NRTL Listing. Only those standards that are listed on the OSHA website
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http:./wwwl.osha.2ov/dts/otpca/nrtl,"allstds html are acceptable to the AHFJ. The certification shall
confirm that the -NRTL Label for each electrical component will he as shown on the OSHA
website including the additional markings required to indicate acceptability for use in the UiSA
http://'w-ww-,.osha.gov/dts/otpca/'nrtl/nrtmrk.html.

3.9. 1.3 If a supplier is unable to meet the criteria in Method 1 or Method 2. the supplier shall request in
writing a variance by the WVTP Electrical AHJ.

.3.9.2 Circuits of different voltages (service level) shall he terminated on physically separate terminal
strips and clearly labeled to show the circuit voltage. Terminal blocks shall be segregated
according to signal type. In the event safety instrument system components are included in an
enclosure, the wiring shall be clearly identified and segregated from non-safety instrument
systemn circuits. [Section 5.5.3.3. Electrical', 245 90-WATP-3P-EQP-TOO I1

3).9.3 AC power shall be routed through separate wireways or separated with a divider fromn 24 N7TDC
discrete and analog instrument signals within enclosures. Power and sig-nal cabling shall not be
run in parallel. except in separate wireways. and should cross at a 90-degree angle only. [Section
5.5.3.4. Electrical. 24590-WATP-3PS-EKO-TOOOI]

3.9.4 Wires shall be tagged with the Supplier's cable designation number at both ends with (heat
shrinkable or non-shrinkable) plastic sleeve type wire markers. [Section 5.5.3.6, Electrical.
24590-WTP-3PS-EKP0-Toool ]

3.9.5 Instrumentation cables shall be terminated in separate junction boxes from the power and control
cables. [Section 5.5.4.1. Electrical, 245 90-WTP-3PS-EKP0-TOO 1]

3.9.6 Where cables supplied and installed by Buyer are run to the package unit, the Supplier shall
provide space for installing and terminating the cables. [Section 5.5.4.2. Electrical. 24590-WTP-
33PS-EKP0-TOOO 1]

3.9., Wiring, shall be installed in metal conduit. Minimumn conduit size shall be % inch. V, inch conduit
is allowed when coninecting to devices with '12 inch hubs. [Section 5.6.1.1, Electrical, 24590-
WATP-3PS-EKPO-T000 13]

3. 9.8 Liquid-tight flexible metallic conduit shall preferably be used to isolate the transmission of
vibration to the conduit system, and for connection to equipment which may be periodically
removed. [Section 5.6.1.2. Electrical. 24590-WATP-3PS-EKPO-T00013

3.9.9 Where conduit is exposed to potential water snrav (outdoor or indoor), it shall be sloped for
drainage. A stainless steel breather shall be installed at the high point of thle conduit system, and a
stainless steel drain shall be installed at the low point of vertical conduit runs complying with L
and NFPA standards. [Section 5.6.1.4. Electrical. 245 90-WATP-3PS-EKP0-T000 11

3.9.10 Conduit connections to junction boxes shall be made using watertiahit threaded hubs or factory
threaded hubs. [Section 5.6. 1. 5. Electrical. 24590-WTP-3)P-EKP-TOO I]

3.9.11 Non-current carrying metallic parts of electrical equipment shall be bonded togYether and made
el ectri cally continuous. Two grounding pads shall be fumnished at diagonally opposite corners at
the edee of skids for connection by the Buyer to the area ground gid. [Section 5.7.1. Electrical.
245 90-WTP-3PS-EKP0-T000 I]
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3.9. 12 Electrical equipment on the packaged unit shall be bonded to the package unit skid. [Section
.7.2. El1ectrical.24590-WTP-3PS-EKP0-TOO011

3.9.131 Junction boxes and control cabinets shall be provided with grounding means. [Section 5.7.4,
Electrical. 24590-WTP-3PS-EKP0-T00011

.3.9.14 Permanent nameplates or labels shall be provided to identify each meter. relay, control switch.
indicatintt liiht. circuit breaker compartment. and to identify all devices and terminal blocks
within the compartments. [Section 5.10.1. Electrical. 24590-NATP-3PS-EKPO-T000 1]

3.9.15 Exterior nameplates shall be made of laminated, beveled plastic of manufacturer's standard, with
black lettering or numbering on a white background and shall be permanently affixed on the
exterior. The method of affixing shall not violate the NEMA rating of the enclosure. [Section
5.10.2, Electrical. 24590-W"TP-3 PS-EKP-TOOO I ]

3.9.1 6 Interior labels for all devices, parts and components shall be machine printed, permanent and
self-adhesive labels. [Section 5.10.3. Electrical. 245 90-WTP-3PS-EK-PO-T000 11

3.10 Low Voltage Induction Motors

3.10.1.1 Motor drive combination shall be suitable for operation for the design conditions shown on the
Blower Data Sheets.

3.10.1.2 Induction motors shall be in accordance with Specification 24590-WTP-3P5S-MUMI-T0002. Low
Voltage Induction Motors, and as indicated on the motor data sheets appended to the Blower
Data Sheets except:

" Motors may have cast iron rotor cages.

* Motors space heater are required for the purpose of long term storage. Thle motor space
heaters do not have to be removable. See specification 2;4590-WTP-3PS-MlUivI-T0002.
Section 3.4 for heater requirements.

3. 10. 1.3 Drive motors and driven equipment shall be specifically desiguned and constructed for use with
adjustable speed drives in conformance with NEMIA MG-i Part 31 criteria. Manufacturer shall
provide certification to the Buyer that the motor is compatible with an adjustable speed drive and
will perform within the specified dun, range without incident.

3.10.1.4 Transient voltaae variations due to short circuits. disturbances from outside supplies, and their
effect on plant operation cannot be avoided. The following criteria shall apply in such cases:
momentary voltage depression down to 80% of rated equipment voltage shall not affect
equipment

3.10.1.5 Motor shall have a rated horsepower of minimum of 115%1(' of the design brake horsepower (bhip).
The motor shall also have a service factor of 1. .15 at rated horsepower.

3.11 Instrumentation and Control Requirements

[Source: 24590-\VTP-3P-JQOT -TOOO 1. Rcv 2" See datashcct for applicable instrumentation and control
componenrts for each blowor.

3.11.1 General requirements:
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3.1 1.1 .1 Instrument circuits shall be protected and housed to meet the electrical area classification in
which it is installed. The choices of housing shall satisfy all pertaining codes. [Section 3.3.4,
Instrunientation, 24590-WTP-3PS-JQO/-TOOO 1]

3.1 1.1.2 Intrinsically safe instrument systems should not be used, unless there are special site
requirements, and then only with the Buyer's approval. Intrinsically safe system requires
certification by Underwriters Laboratory (UL) or Factory Mutual (FM) Insurance Company.
[Section 3.3.4. Instrumentation, 24590-WTP-3PS-JQ7-TOOOl1

3.11.1.3 This specification includes a list of recommended suppliers of instruments. Bidder's proposal
shall include cost associated with the use of Buyer designated instruments. [Appended Section
3.4.1. '459O-WTP-3PN-JQO?-OO0l2]

Table 1. Instrument Supplier List

Description Supplier L Comments

Temperature Daily Thermetrics
Sensor(RTD)

1ST Conax Nuclear TITS OK for Rad service

Emerson (Rosemount)

Temp-Pro Inc.

Thermoelectric OK for Rad service

United Electric

ISpeed Sensor Air-Pax

Electro-S ensors

3.11 . 1.4 Temperature measurement devices shall be selected that are optimized for the application and
environment of the measurement services. This includes installation constraints. amhient
conditions, and process conditions of the measurement devices. The following describes the
Buyer's requirements for specific types of temperature measuring elements and systems. [Section
3 .4.5 .2]

* All temperature elements, Thermocouples (T/Cs) or Resistance Temperature Devices
(RTDs). shall be installed in thermowells to permnit removal without process disturbance
except where there is no risk to personnel from the process fluid during removal of the
measuring element. i.e. shell skin, motor bearines and motor windinas. Where a
thermowell is not used, a permanent label shall be affixed to the primary element,
indicating that there is no thermowell.

*Instrument ranges shall be selected such that the normal operating1 point is between 3 501%
and '75% of the ranae of the instrument. Except where the Buyer has specifically
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identified manufacturer and model, all the instruments shall be selected by the Supplier
in accordance with guidelines provided herein. The instruments described below shall he
selected to meet the required safety classification. specified quality, and the design
criteria stated herein and in the primary equipment specification. The systems designed
and fabricated shall meet the specified reliability and availability for each system or
component.

* Sheathed RTDs with transmitters shall be used for remote temperature indication.

* RTD elements shall be Platinum with a nominal resistance of 100 Ohm at 0 'C (32 7F).
The resistance-vTs-temperature characteristic curve shall conform to DIN 43 )760. IEC
60751 with a temperature coefficient of 0.00385 ohms/iohimiC. Three wire element
design shall be used.

* RTIs shall be sheathed with Maunesium Oxide insulation. The sheath shall be 31 6SS
anld 1//" diameter as a minimum. All T/Cs or RTIs shall be duplex design. spring loaded.
and supplied with a connection head with internal grrounding screw and external ground
terminal. All elements shall be connected in the connection head.

* Temperature measurements using RTIs shall use remote mounted transmitters with the
appropriate input/output voltage isolation and located in the field or panel to connect an
isolated signal to the Buyer's or Supplier's control system. [Section 3.4.5.2. 1

.3.11.1.5 The Supplier shall provide and install non-contacting vibration and position sensor probes for
machine monitoring of radial vibration. The installation of all bearing thermocouple and shaft
position monitoring equipment shall be in accordance with API 670. Bearing thermocouples
shall be type E calibration. [Section 3.4.5.16.1, 17nstr-umemiation. 245 90-WTP-3P-JQO7-TOO0 I]

3.1 1.1.6 If required on Blower Data Sheet. speed transmitters shall have sensors of non-contact type.
[Section 3.4.5.16.2. Instrumvernauion, 24590-WTP-3P5-JQ7TOO1

3.11.1.7 All enclosures, cabinets, panels. and racks shall be designed and fabricated to be in full
compliance with NFPA 70-1999. [Partial Section 3.6]

3.1 1.1.8 Access to enclosure internal components or equipment shall not require the use of hand tools.
Access to any component within the enclosure for maintenance or replacement shall not be
prevented by proximity to other components within the enclosure. Equipment mounted in the
rear of the enclosure shall be on a back-panel and positioned to facilitate removal and
replacement. Enclosure back-panels shall be fabricated from low-carbon steel and shall be
finished with semi-gloss or gloss white paint. Enclosures shall be sized to allow clearance
between the enclosed components. cables, print pockets, and components mounted on the door.
[Section 3.6.3. Instrunienation. 24590-WVTP-3P-JQ7-TOO I]

311. 1. 9 The enclosure ,roundina system shall be installed in conformance to IEEE Guide 1050-1996.
section 5.3.1 "Single point o-rounding system". All instrumentation enclosures shall have an
equipment safety ground bus and an isolated signal ground bus. except instrument junction box.
Instrument junction box shall only have an equipment safety ground. The grounding bus shall be
constructed with solid copper. and all connections shall be drilled and tapped. The ground bus
shall be drilled and tapped for an additional 20 percent spare terminations. [Section 3. 6. 5.
Instrumentation. 24590-WVTP-3PS-jQ7-TOO 1]
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3.11. 1J. 1 C All removable metal components. instruments, or electrical devices shall be connected via
individual conductors to the equipment safety ground bus. Components shall not be grounded to
each other via a common wire connecting the components to the equipment safer' ground bus.
Enclosure door and back-panel shall be connected to the equipment safety ground bus via
individual conductors. Ground conductors connected to the equipment safety grouind bus shall
have an insulation color code of green. [Section 3.6.5, Instrumentation, 24590-WTP-3PS-JQO7-
TOOO 1]

31. 1.11 The Supplier shall mount, connect and wire each instrument or control device such that
adjustment, maintenance, removal and replacement may be accomplished in a safe manner
without interruption of service to adjacent but unrelated equipment and without placing undue
stress on installed wiring or devices. Accommodations for strain relief shall be made when
routing wire to hinged enclosure doors and shall be wrapped with spiral wire wrap. [Section
3.6.6. Insorumentation. 24590-WTP-3P-JQ07-TOOO 1]

No more than two wires shall be connected to one termninal point and only if the terminal is rated
for the two wires. Wire splicing shall not be used unless approved by the Buyer. Bridge or comb
jumpers are preferred to wire jumpers on tenminal strips. Jumpers shall not be installed on thle
field side of the terminal strip. [Section 3.6.6. Instrunmentation. 24590-WATP-3PS-JQ07-TOOOI]

3.11.1.12 Ten-ninal blocks shall be selected to accotmnodate the function and electrical requirements
associated with each wiring application. They shall incorporate the following features:

I . Space saving desieln

2. Screw clamp wire connection

3. Single level configuration

4. integral test facilities

5. DiN-rail (35mm) mounted [Section 3.6.6, Istrumentation. 24590-WTP-3P5-JQO7-
TOOI

3.11.1.13 Isolating type terminal blocks shall be Weidmuller "WV" series. Alien Bradley 1492-WVKD3TP.
Phoenix Contact, or Buyer approved equal. Non-isolating feed-thru terminal blocks shall he
Weidmuiler '"W" series. Allen Bradiev 1492-W4. Phoenix Contact, or Buyer approved equal. All
terminal blocks shall be identified by a unique terminal block number and approved by the
Buyer. [Section 3.6.6. Jnsirurnen tiion, 24 90-WTP-3PS-JQ07-TOO0 1]

3..11 .1.14 For all enclosures, each incoming power supply shall have a manually actuated electrical power
disconnect device mounted on/in the enclosure in an easily accessible location. The electrical
power disconnect device may be a single device or multiple devices for individual circuits. Each
device that uses 120 VAC for power shall have individual connections protected via rail mounted
circuit breakers. The circuit breakers used for individual control or power circuit protection in
the enclosure shall be thermal magnetic breakers such as WAeidmuller CB, Allen Bradley type
1492-GH. Phoenix Contact, or Buyer approved equal. They shall be Dual-in-Line. DIN-rail
mountable T535. TS32. or equivalent. Power shall not be 'daisv chained' from instrument to
instrument:. however, the bridge or comb Jumpers may be used on the supply side of the circuit
breakers. A fuse and circuit breaker directory shall be contained in a holder permanently affixed
on the inside of each door or back-panel and protected by a clear window. [Section 3.6.6.
Instrumentation. 245 90-WTP-3P-JQ2-TOOO 1]
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3).1 1.1.15 All instrument signal cables shall be of the type and specification as listed in section 4.2.4-
Instrumentation Cable Schedule. Power cable, wire size and type shall be in accordance with
NEPA 70 - 1999. [Section 3.6.6. Instrumentation. 24590-WTP-3PS-JQT-TOO1]

3.11.1 .16 All wires and cables external to an enclosure shall be of the instrument tray cable (ITC) type,
flame-retardant (passes IEEE 1202 vertical flame test). and have a 90 'C continuous rating in wet
or dry locations. All cable insulation and jacket material shall be resistant to heat. moisture.
impact, ozone, and meet or exceed the following requirements:

a 300 %1 rated for low voltage instrument cables (up to 120 VAC and 125 VDC)

a 600 V rated for power/motor control cables (up to 480 VAC and 250 VDC) [Section
3.6.6, Instrumentation, 24590-WTP-3PS-JQO'/-T000 1]

The wire insulation color for power wiring shall be of the following:

0 Black -Ungrounded conductors more than 50 VAC

0 White-Grounded conductors more than 50 VAC

* Green-Equipment grounding wire

a Green-Yellow tracer-Isolated instrument grounding wire

0 Light Blue -Un grounded supply voltage less than 50 V (DC or AC)

0 Violet-Switched ungrounded voltage less than 50 V (DC or- AC)

a White,'Blue tracer -Grounded or return supply voltage less than 50 V (DC or AC)

[Section 3.6.6. Instrurnernation. 24590-WTP-3PS-JQ7-TOO 1]

3.11. 1.17 The enclosures shall be designed so that tools and test equipment may be used to accomplish all
necessary ad justments. maintenance, cleaning. testing, and calibration. If specialized tools are
needed for adjustments, maintenance, cleaning. testing. and calibration the Supplier shall provide
two sets per order. Test points and calibration areas shall be accessible. clearly identified, and
labeled. Adequate space shall be provided for removal and replacement of individual instruments
or components located inside the enclosure. Equipment mounted in the rear of the enclosure
shall be positioned to facilitate removal and replacement from the front of the enclosure. [Section
3.6.7, Instrumentation, 24590-1ATP-3P-JQ7-TOO 1]

3.11.1.18 The Supplier shall provide and install a suitable arc suppression device or kickback diode across
switched loads unless the switching, component includes inherent arc suppression. Kickback
diodes shall be supplied and installed on all inductive DC loads. [Section 3.7.5. JnStrumentation.
24590-WATP-3P-JQ7-TOO1]

3. 11.1. 19 All Supplier provided wiring shall be identified at each end with a numbering system that is
cross -referenced on all appropriate drawings. The wire-numbering scheme shall be proposed by
the Supplier with Buyer's concurrence. Ferrules or wire markers shall be indelibly and clearly
marked in black on wvhite plastic, heat shrinkable sleeves. Open markers or "C' type sleeves that
can be applied after a conductor is terminated will not be accepted. Junction box (YB) terminals
shall have adequate space between them and the .TB internal walls so connected cables and
individual wire numbers can be easily read -without disturbing the wiring within the JBs. [Section
,.7.8. instrunienairion. 24590-WATP-3PS-JQO7-T0001I
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3.11.1.20 All cables provided by the Supplier shall be clearly identified with a beat shrink type label.
[Section 3.7.8, Instrumentation. 24590-WTP-3PS-JQ07-T000 1]

3.11.1.21 Instrument mounting locations shall be selected with consideration of both function operation and
accessibility requirements for maintenance. Instrumentation should not be mounted on vibrating
equipment or light duty support. Instruments shall not be mounted on handrails or safety railingys.
Instrument mounting bolting and hardware shall be 316 SS. Mounting brackets and stands for
ITS instrumentation shall be qualified to the seismic requirements specified by the primary
equipment specification. [Section 3.8.8. Instrumentation, 24590-WTP-3PS-JQO7-TOO0 I]

3.11.1.22 Each instrument shall be installed so as to allow adequate safe access for both operation and
maintenance. [Section 3 .8.8.2, Instrumentation. 24590-WTP-3P-JQ07-TOOOl ]

3.11.1.23 Blowers shall be provided with a blower shaft speed sensor which shall include an "Air Pax/Al-
Tek" brand or Buyer approved equivalent shaft sensor, and any connecting, cables or signal
conditioners required to provide a 4-2OmA signal output. Where required on the Blower Data
Sheets, additional SMAR 1 /F 302 Foundation Fieldbus converters shall be provided.

3.11.1 J.24 Blowers shall be provided with a "Daily Thermetrics" brand or Buyer approved equivalent three
wire, dual element. 100 ohm platinum RTD to measure the temperature of each blower bearing.
Temperature coefficient shall be 0.003 85 ohms/ ohm'0 C. Generally all RTDs shall be duplex
design. spring loaded, and supplied with a connection head with internal grounding screw and
external ground termninal. All elements shall be connected in the connection head. Applications
where a connection head is not feasible, general purpose RTD probes will be allowed.

3.11.1.25 Blowers shall come equipped with Bentlv Nevada transducers or Buyer approved equivalent to
measure the vibration of the blower bearings. The instruments shall transmit a 4-20 mnA signal
proportional to the vibration.

3.11.1.26 Both temperature, speed. and vibration sensor wires shall be connected to terminal blocks
provided by the Seller. Terminal blocks shall be installed in a separate electrical termination box
for external connection to Buyer's cable(s). Seller shall provide sufficient terminals to allowT
landing, and continuation of conductor shields.

3.11.1.27 The Buyer will provide power for the Suppliers' instrumnents. Each source will be delivered at
120 VAC. I phase. 60 Hz. girounded system. All other voltages required by Supplier shall be
derived from the Buyer supplied 12~0 VAC, I phase. 60 Hz, grounded system, inter-connecting
wiring or cabling for packaged units furnished by Supplier. shall be terminated and tested
according to this specification.

3. 11. 1.28 All internal enclosure wiringa shall be neatly dressed in slotted PVC wire-ways. The w ire-way,
shall be securely fastened to the enclosure back-panel. Supplier shall provide PVC wire-ways on
the opposite side of field ten-ninations to be used by the Buyer. Adequate space shall be provided
around terminal blocks to allow the Buyer to train and terminate cables. The field side wire-way
shall be designed for multi-core field cables with conductor size oft 14 AW\G.

3.12 Accessibility and Maintenance

3.12.1.1 Seller's recommended accessibility and recommnended spares for each piece of equipment shall
be included in the Seller's submittal.
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3.12. 1-2 Seller shall provide the inspection and maintenance requirements with the recommended intervals
to be performed by Buyer.

3.13 Accessories

3.13.1 Unitary Inertia Bases

When indicated on the Blower Data Sheets, blowers shall be provided with a unitary inertia base.

3.13.2 Vibration Isolators

3.13.2.1 When installation is specified on the Blower Data Sheet, the vibration isolators shall be Supplier
specified and supplied. Supplier shall specify the isolator manufacturer and model number.
spring minimum diameter, spring deflection, and spring restraint features on the Blower Data
Sheet.

3.13.2.2 Submittal drawings shall show locations for vibration isolator placement on blower assemblies
when installation is specified on the data sheet.

3.323 Each vibration isolator shall deflect equally under the conditions of dynamic loading.

3.324 Spring mounts shall be selected to provide 2 in. minimum deflection at design loading, and shall
allow for 50 %/' additional travel to solid. Spring mounts shall incorporate seismic restraint
capability for a seismic occurrence as defined in Specifications '-4,-90-WATP-3PS-SS90-TOOOl.
Seismic Qualification of Seismic Category 1/11 Equipment and Tanks or 24590-WTP-3PS-FBOl-
TOOO1. Structural Desisin Loads for Seismic Categ-ory III & IN" Equipment and Tanks. Spring
mounts shall include enlarged base plates for seismic anchoring.

3.13.3 Flexible Connectors

3. 13.3.] When specified on the data sheet. Supplier shall provide flexible connectors. Supplier shall
specif , the connector manufacturer and model number on the blower data sheet.

3.13.3 .2 When specified on the data sheet, submittal drawings shall show locations for or placement of
flexible connectors on blower assemblies

4 Materials

4.1 Construction

4.1 .1 Materials of construction shall conformn to the Blower Data Sheets as applicable.

4.1 .2 Material test reports of chemical and physical properties shall be provided for all stress or
pressure retaining components of the blowers. including the blower impeller and its components.
blower shaft. and housings.

4.1 .3 The ASME and/or ASTM material numbers and grades shall be identified and a Manufacturer's
Material Certificate of Conformnance shall be provided for scrolls, housing side plates. inlets.
support framing integ ral to the blower, and weld filler metal. All material designations shall be
indicated on the fabrication drawinus and in the material lists.
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4.1.4 Blower bearing pedestals and motor bases shall be fabricated from structural steel shapes and
plates properly reinforced for maximum rigidity, so they do not ampiifyv motion from the blower
or its components at any speed of operation..

4.1.5 Blower housings shall be fabricated from materials specified in Blower Data Sheets.

4.2 Electrical

4.2.1 Low voltage power and control cables which are located external to the enclosures and not
integral to the components shall be stranded copper. 600 V type XHHW-2 or Buyer-approved
equivalent.

4.2.2 Internal enclosure wirina shall be stranded copper. flame-retardant. 600 V, synthetic heat
resistant (SIS). or machine tool wire (MTW), or high-flexible thermoset.

4. 2. 3Electrical equipment on the packaged unit shall be grounded to the package unit skid.

4.2.4 The minimum size of conductor will be as follows (this requirement does not include cablineT
integral to components):

External Internal Wirino
Conductor Size in enclosures

Du'(AWG) Size (AWG)
Power and Lighting (480 V' and bciow only) 12 14

Current Transformer Wiring 10 10
Control Circuits (120 N' AC 125 V DC) and 14 16
Instrument power circuits
Instrumentation -Single pair or triad cable 16 1s
Instrumentation - Multi-pair or triad cable 18 1Is

Com-munication cable (Fieldbus. Profibus) 18-22 18-22

4.2.5 Enclosures

The Supplier shall furnish terminal boxes as follows:

4.2. 5. 1 Wiring for electronic, instrument, communication and sianal cables shall be segregated fromn
both power and control cables. The 120-VAC power supply for instruments will be routed in the
same panel as the instrument wires.

4.2. 5.2 Enclosures shall be designed for front access only unless otherwise specified. All components
and equipment in enclosure shall be accessible and removable from the front. Enclosures shall
be suitably rated for the environment specified.

4.2. 5. 3 Where cables to the blower are to be supplied and installed by the Buyer, the Stipplier shall
provide space for installing and ten-ninating the cables.
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4.3 Prohibited Materials

4.3.1 Bronze. copper. lead, zinc. tin. antimony. cadmium, or other low melting point metals, their
alloys, or materials containing such metals as their basic constituents or molybdenum, and
materials with halogen content of more than 200 ppm shall not be used in direct conitact with
stainless steel.

4.3.2 Asbestos and Teflon shall not be used in any component of the blowers or accessories.

4.3.3 Certain chemicals and materials are restricted from use at WTP. Restricted chemicals and
materials are aiven in 24590-WATP-LIST-C0N-08-0001. Restricted Materials List, Inclusion of
these chemicals/materials requires specific authorization from the Buyer (WTP Safety
Assurance).

5 Fabrication

5.1 Fabrication of Blowers

51. 1 Blower wheels / Impellers shall be of the type and fabricated from materials specified in Blower
data sheets.

5.2 Welding

5.2.1 All fabrication, welding, inspection and repair procedures of blower wheels. blower housing,
housing framing and supports shall conform with the following, as applicable:

* AWS D1.1. Structural Welding, Code. Steel
* AWVS Dl.3, Structural Welding Code, Sheet Steel
0 AWS D1.6. Strmctural Welding Code, Stainless Steel
0 AWAS D9. 1, Sheet Metal Welding Code
6 AWAS D14.6, Welding of Rotating Elements of Equipment

5.2.2 Repairs required as a result of weld rejection by either Buyer or Seller's final inspection shall be
fully documented in accordance with Seller's QA program. Weld repair records shall be included
with document package.

5.2.3 Welding procedures and procedure qualification records shall be submitted to Buyer for review
and permission to proceed prior to use. Each procedure shall be prepared and qualified in
accordance with the requirements of the above listed standards or ASME B &PVC. S ection IX.

5.214 All welded seams on the pressure boundary of the unit shall be continuously seal welded.
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6 Tests and Inspections

6.1 General

Multi-stage blower performance testing shall be in accordance with ASME PTC-10-l 997.

Seller shall conduct and shall be responsible for the shop tests called for in this specification and inapplicable standard and referenced documents. Seller shall furnish all facilities necessary for the
performance of such tests.

Seller shall submit an inspection and test plan for Buyer review and approval.

6.2 Environmental Equipment Qualification

Environmental equipment qualification of the blowers, motors. instruments, and electrical accessoriesshall be conducted in accordance with specifications. 2459-WTP-3PSJQo6jooo05 Engineering
Specification for Environmental Qualification of Control and Electrical Systems and Components

6.3 Seismic Equipment Qualification

Seismic qualification of the desigln of blowers shall be in accordance with the methods and proceduresdescribed in Specification 2459O-WTP-3PS-SS9OJOOO 1. "Seismic Qualification of Seismic Category1/11 Equipment and Tanks". or 24590-WVTP-3PS-FBO I JOOO1I "Structural Design Loads for Seismic
Category Ill/IN Equipment and Tanks".

In addition to seismic analysis. seismic testing of a sacrificial unit to determine operabiliry shall berequired when the Environmental Qualification Data Sheet states the equipment must be operationalafter a seismic event. Material from the sacrificial units shall not be used in tagg~ed equipment
Qpermnanent plant equipment).

6.4 Personnel Qualifications

6.4.1 Personnel performingL nondestructive examination Or reNiewAinE nondestructive examtnation
results shall be qualified in accordance with ASNT-SNT-TC-lA, Level 11 or Level 111.
Qualifications of personnel performing inspections and tests shall be verified bv the Seller.

6. 5 Non-Destructive Examinations

6.5.1 Seller shall perform Non-Destructive Examinations. Non-Destructive Examinations may includevisual, ultrasonic, radiographic, magnetic particle, liquid penetrant and eddy cunrent examinati on
procedures.

6.5. 2 Non-Destructive Examination procedures shall be submitted to Buyer for review and perm-ission
to proceed prior to use.

6.5.3 All pressure boundary parts made by casting, shall be demonstrated to be surface-defect free by7
penetrant examination using Type I Method A techniques in accordance with ASME BPVC
Section V.

6. 5.4 All welds shall be 1 00%/ visuallyv (VT) and liquid penetrate (PT) examined.
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6.6 Shop Tests

Buyer's inspector will indicate tests and inspections that the inspector intends to witness after review of
Seller's work plan. Seller shall perform standard factory tests, which. as a minimum, includes the
following tests listed in sections 6.6.1 through 6.6.6, as well as tests called out in referenced
specifications for the motors.

All test results shall be certified, documented. and submitted to Buyer for review, and permission to
proceed. All test reports shall be accepted by Buyer based on the acceptance criteria outlined in the
Supplier's test procedures. Acceptance of a test report shall be confirmed by receiving a status of "Work
may proceed" from the Buyer.

The inspector may witness the following required shop tests:

6.6.1 Test for blower performance. Performance testing shall be done on one (1) of similar size
blowers.

6.6.1.1 Multi-stage blower performnance ratings may be based on testing in accordance with ASME PTC-
10-1997. Inspection and test procedures shall be submitted to Buyer. Test records and results
shall be certified.

6.6.2 Functional performance test for electrical equipment.

6.6.3 Vibration performance shall be checked and reported at I10%N increments of full speed blower
tests. Vibration testing shall not be performed within -/-.- 20% O of thle blower's critical speed.

6.6.4 A meg-ohm test of all wires shall be performed prior to termination of all wires pulled into
conduit. The meg-ohmi test results shall be certified. documented, and submitted to Buyer for
review.

6. 6. 5 A continuity check of all wiring, shall be performed to verify, conformance with Seller's wxiring
schematics. The continuity check test results shall be certified, documented, and submitted to
Buyer for review.

6.7 Site Tests

Buyer startup personnel will performn test after initial installation. Buyer may request Seller assistance
during startup.

7 Preparation for Shipment

7.1 General

Blower assemblies shall be packaged. shipped. handled and stored in accordance with ASME NQA-l.
Part IL. Subpart 2.2. Article 302. Leivs of Packaging. at the following levels:

Level B:

*Blo\A er asseinblics Witn muturs'

* Motors in packages separate from the blower
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Level C:

a Blower assemblies without motors and adj ustable speed drives

7.2 Cleanliness

Seller's cleaning procedures shall be submitted to Buyer for information. Prior to surface preparation and
coating application, visually examine welds, the blower impeller, gas stream surfaces of the blower
housing. and the gas stream surfaces of all furnished accessories. Remove all dirt, oil. andgorease, loose
mill scale, weld spatter and other foreign matter on surfaces to be painted in accordance with Seller's
cleaning and coating procedures.

7.3 Painting and Special Protective Coatings

7.3.1 See Attachment B

7.4 Tagging

A stainless steel nameplate shall be attached to each centrifugal blower showing the manufacturer's
name, shop location, date of manufacture, serial number. equipment rating, equipment tag numbers.
weight of assembly and purchase order number. Instruments shall be identified with Buyer provided tag
numbers.

7.5 Packaging

Packaging shall be at the ASME NQA-l. Part 11, Subpart 2.2, Article 302. Levels of Packag,,ing. at levels
in Section 7.1 above.

7.6 Documentation

Seller shall ensure that appropriate documentation is prepared and, if required, signed by the appropriate
person(s). The shipping documentation shall accurately reflect specific traceability to the items being
shipped. Drawings (wiring diagrams). showing external terminations for Buyer use to connect to Seller
provided instrumentation shall be marked with the Buyer's instrument tag numbers.

8 Quality Assurance

The quality assurance program requirements of this specification are those specified in ASME-NQA-lI marked as
applicable in Supplier Qualiry Assurance Program Requirements (SQXPR) Data Sheet attached to the material
requisition, those specified in ASME NQA-l. Part 11. Subpart 2.2. QA Requirements for Packaging. Shipping.
Receiving. Storage and Handling, of Items for Nuclear Power Plants, and those specified in 245'90-WTP-'IPS-
GOOC-TOQO 1.

8.1 QA requirements specific to item(s) or service

8.1.1 The supplier shall have in place a QA program meeting the applicable requirements of Part I of
ASME-NQA-l (2000). Quality- Assurance Pro ,ram Requirements datasheets attached to the MR
define the requirements based upon the type or scope of work to be performed. The supplier shall
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document and implement a QA program that is in compliance with these requirements. Each
supplier is required to flow-down required QA program requirements to each successive tier in
the supply chain. The supplier shall submit his QA manual with his bid.

8.1.2 The successful bidder must pass a pre-award survey by the Buyer. Supplier shall demonstrate
that their quality program is in compliance with the procurement quality requirements listed in
Quality Assurance Program Requirements Datasheets. The Supplier shall allow Buyer, its agent,
and DOE access to their facility and any lower tier subcontractor's facility and records pertaining
to this purchase order for the purpose of QA Audits and Surveillance at mutually agreed times.

8.2 Supplier Deviation

8.2.1 Each supplier shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition. the supplier shall be required to described
the recomimended disposition based on appropriate analysis. Submittals of request for deviations
from lower-tier suppliers shall be through1 the prime supplier to WTP.

8.2.2 Supplier-proposed deviations from procurement documents shall be initiated by use of Supplier
Deviation Disposition Request (SDDR) form.

9 Configuration Management

Equipment and/or components covered by this specification are identified with Component Identification System
numbers shown in Blower Data Sheets. Each item shall be identified in accordance with Section 7.4. Tagging.

10 Documentation and Submittals

10.1 General

Seller shall submit to Buyer Engineering and Quality Verification documents in the formns and quantities
shown in Formn G-3 21 -E. Engineering Document Requirements. and Formn G-32 1 -V. Quality
Jl erification Document RequirCments, attached to the MIR.

10.2 Submittals

The Seller shall submit the followinE:

10.2.1 Drawings

Drawinas shall show the followina information:

10.2.1.1 The outline dimensions of blower. inciudinLe outline and detail drawings for each component
(motor. etc). These drawings shall reflect the "~as-shipped" configuaration of the equipment and
instrumentation. As a minimum, interface control drawings shall contain overall dimensions of
the blower and motor. materials of construction, instrumentation interfaces and equipment
mounting informnation includingy bolt hole sizes and quantities of bolts required.
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10.2.1.2 Mounting dimensions and information required for the design of supports and foundations.
including any special assembly instructions.

10.2.1.3 Operating weights of blower assembly including motor components.

10. 2.1.4 The space required for the removal of components.

10.2.1.5 The locations of access doors.

10.2.1.6 The weights of individual components.

10.2.1.7 The locations and identification of parts that are included in the parts list.

10.2. 1. 8 Assembly drawings providing sufficient detail to facilitate assembly of the component parts of
the blower.

10.2.1 .9 Wiring schematic and control loop diagrams. Diagrams shall include wire gauges and fuse sizes
applicable to the supplied units only.

10.2.1.10 The ASTM or equivalent designation for materials.

10.2.1.11 Interconnection diaaram and cable schedule showing details of all internal connections and Buyer
external connections. The Supplier' s furnished cable schedule shall include service voltage and
Class of Circuit per NEC Articles 725, 760 and 800 for eachi cable.

10. 2.1. .12 Blower performance curves at 60%. 80%. 1 00%.'o and 11I00%i design speed at desi gn conditions
specified on the data sheets. Provide preliminary performance curves prior to submitting
equipment drawings.

10.2.1.13 Blower performance curves including unstable operating surge region'limtit.

10.2.1.14 Location and type of anchor bolts.

10.2.2 Procedures

Procedures are to be submitted to Buyer for approval prior to use and shall include:

10.2.2.1 Welding procedures

10. 2.2 2 Procedures for repairs of rejected items or parts.

10.2.2.3 Cleaning, and coating procedures.

10.2.2.4 Electrical component performance test procedures

10.2.2.5 Seller's shipping preparation and storage procedures.

10. 2. 2.6 Seismic test procedure and blower performnance test procedure.

10.2.2.7 Test procedures for blower housing and shaft leakage tests.

10.2.2.8 Test procedures for sound. over-speed. vibration, and mechanical running tests.
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10.2.2.9 Environmental equipment qualification test procedures in accordance with specifications. 24590-
WTP-3P S-JQO6-T0005. Engineering Specification for Environmental Qualification of Control
and Electrical Systems.

10.2.2.10 Commercial Grade Dedication Procedure

10.2.2.11 Commercial Grade Dedication Plans

10.2.3 Inspection and Test Reports

10.2.3.1 Records of repairs of rejected items or parts.

10.2.3.2 Welding inspection reports and welding repair reports if required.

10.2.3.3 Electrical component performance test reports

10.2.3.4 Blower housing and shaft seal leakage test reports

10.2.3.5 Blower performance test reports, including blower curves

10.2.3.6 Sound power levels

10.2.3.7 Blower wheel/shaft vibration. over-speed, and mechanical test reports

10.2.3.8 Environmental equipment qualification test reports in accordance with specifications. 24590-
WTP-3PS-JQO6-T0005, Engineering Specification for Environmental Qualification of Control
and Electrical Systems.

10.2.3-.9 Seismic qualification reports in accordance with 24590-WTP-3PS-JQO6-T0003, Engineering
Specification for Seismic Qualification of Seismic Category I Control and Electrical Systems and
Components and 245 90-WTP-3P5 -FBO 1 -10001. Engineering Specification for Structural Design
Loads for Seismic Category JILIV Equipment and Tanks.

10.2.3. 10 NRTL field evaluation report per specification 24590-WvTP-3P-GOOO-TOO 1 9

10.2.3.11 Commercial Grade Dedication Packages per specification 24590-WTP-3PS-GOOO-TOO 19

10.2.3.12 NDE reports

10.2.4 Calculations

10.2,4.1 Seismic analysis/calculations shall be submitted for Buyer 's review and permnission to proceed.
Calculations shall be in accordance with 24590-WTP-3PS-G000-T00l4, Enaineerine,
Specification for Supplier Design Analysis.

1 0.2.4.2 Corrosion analysis and estimated design life report.

10.2.5 Manuals

Manuals and instructions shall include:
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10.2.5. 1 Erection and installation manuals which provide complete. detailed procedures for installing and
placing equipment in initial operation. The manuals shall include all erection and installation
drawingas.

10.2.5.2 Operation and maintenance manuals which provide complete, detailed descriptions of
components and accessories with data sheets showing design. construction and perform-ance data
for equipment. Manuals shall include drawings required for operation, maintenance and repair,
maitenance requirements. tnstructions and operational troubleshooting guides. All
manuals/ drawinas shall include OEM part numbers.

10. 2. 5. 3 Instruction manuals shall cover all major components such as blowers. motors. controls, and
instrumentation, including those purchased from a subcontractor. The Seller shall obtain such
manuals and lists, and submit them to the Buyer.

10.2.5.4 The Seller shall provide instructions regarding site long and short and long term storage up to 5
y ears. and preparation and protection of equipment after installation and prior to operation.

10. 2. 5.5 Where manuals include information applicable to several components. sizes or models. non-
applicable information shall be lined-out.

10.2.6 Certificates of Conformance

10.2.6.1 Seller shall provide Certificates of Conformnance demonstrating compliance with all applicable
standards. specifications, and drawingas.

10.2.6.2 Seller shall certify liftina eves or lugs and/or spreader bars are suitable for the safe, balanced
lifting, and handling of the equipment.

10.2.7 Schedules

Lists and schedules shall include:

10.2.7.1 Schedule of eneineering. fabrication, and testing.

10.217. 2 Parts list, and cost for parts and items subject to deterioration and replacement. Seller to state
shelf life and storage requirements for spare pants.

10.2.7. List of recommended spare pants.

10.2.7.4 Schedule of maintenance and part replacements required to maintain the equipment qualification
in accordance with requirements in section 6 of specifications. 24590-W\ATP-3PS-JQ06-T0005.
Engineering Specification for Environmental Qualification of Control and Electrical Systems.

10.2.8 Materials Certificates

10.2.8.1 Material Certification for components of the blowers shall be submitted as noted in
Paragraphs 4.1.1. --- and 4. 1.3.

10.2.8.2 Certificates of calibration referenced to NIST traceable standards required for any calibratable
instrumentation provided with the eqluipmnent.
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10.2.9 Data

Data shall include:

10.2.9.1 Buyer*s data sheets. completely filled out by the Seller. showing all information required to
determine that the units are of the desicri and materials specified herein. including motor data
sheets.

10.2.9.2 Buyer's equipment qualification data sheets. completely filled out by the Seller, showing all
information required to determine that the units are of the desigrn and materials specified herein,
including, motor data sheets.

10.2.9.3 Acoustic data report. Sound test data from similar equipment pre-viously, tested can be submitted
in lieu of test for the purchased equipment.
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Attachment A

Noise Requirements for Fans and Blowers
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Attachment A
Noise Requirements for Fans and Blowers

1 Scope

This Attachment to the specification covers noise requirements for blowers. including all motors,

equipment. and sub-systems furished by the Supplier.

2 Permissible Noise Levels

The noise limit applies to operation of the Equipment at rated load or full capacity. and during restart and

shut down. When the Equipment or a sub-system is operated cyclically or intermittently, the noise limits

apply during all portions of the cycle.

The A-weighted sound pressure level at 3) feet from the surface of the blower casing shall not exceed

85 dBA. The limit applies on each of four sides of the blower at the elevation of the centerline of the

blower, but no less than 3 feet above g -rade or the platform upon which the blower is mounted. All sound

pressure level limits apply to each blower system taken as a whole. and as installed.

If the Supplier cannot meet the required A-weighted limit for sound pressure level, even in a free field, the

Supplier shall provide the A-weighted level that they can and will guarantee. Estimated octave-band and

A-weighted sound power levels of the blower inlet/discharge shall be provided.
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Attachment B - High Integrity Centrifugal Blowers -Multi-stag e -

Customized Coating Specification

Per 24590-WTP-3PS-AFPS-TOOO1. Rev. 4

ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-MACS-T0005

NOTE: Only the sections and appendices contained in this Attachment B apply to the High Integrity

Centrifugal Blower MR. For continuity and maintaining configuration control, the section numbers from

the AFPS specification noted above have been retained; inapplicable sections have been deleted.

Additional clarifications have been added to Sections 1. 1. 6.4. 1, and Appendix C, Table 2, Notes 1 a and

I b, identified by an asterisk ()

1 Scope

.1 This specification defines the minimum requirements for Special Protective Coating, (SPC)

materials/ coating, systems, surface preparation. application, and inspection of protective coatings to be shop

applied. Items and surfaces to be coated shall be coated in accordance with Appendix D of this

specification. Unless indicated otherwise in the base technical specification/ material requisition or

purchase order. all coats will be shop applied. Finish color shall be *ANSI 70 Gray unless indicated

otherwise in Section 2.0 of the Material Requisition (MR).

1.2 All Special Protective Coatings (SPC's) are designated as Commercial Grade (CM) and non-safety.

2 General

2.1 Responsibility

2.1.1 The SELLER shall supply all personnel. coating materials and all necessary surface preparation.

application, inspection and other equipment as required.

2.1.2 The SELLER shall unload. inspect, and store all inbound steel items and equipment scheduled for coating

when manufactured by others. Items found to be damaged or otherwise unsuitable for coatiney shall be

idetiied and segregated for evaluation by the SELLER.

21.3 The SELLER shall store all coating materials, perform surface preparation. coating application and

inspection in accordance with this specification and Buyer reviewed procedures. The coating systems and

associated coatina materials used shall be in accordance with Appendix D Coating Schedule or the Material

Requisition (MR) when coattngs are specifically identified.

2.1.4 The SELLER shall perform all inspections and tests contained in this specification as necessary prior to

verification by the BUYER.
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2. 1.5 The SELLER shall provide application and inspection documentation for all coating work in accordance
with this specification.

2.1.6 The SELLER shall provide environmental control equipment as necessary for coating application and
curing.

2.1.7 The SELLER shall provide erection marking. Marks for color-coding of hulk materials and erection
marking shall be fully compatible with the coating system specified.

2.1.8 The SELLER shall touch-up and repair defective or damaged coating in accordance with procedures
submitted and reviewed by the BUYER.

2.1.9 The SELLER shall protect all coated surfaces prior to shipment and provide suitable coverings.
- ~ . and strapping to protect coated items during shipment.

2.1110The SELLER shall only use inspection equipment that is currently (in date) calibrated.

2.2 Surfaces Not To Be Coated

2.2.1Hold back coating, from weld areas-

2.1.2 Three (3) to Four (4) inches for shop welds when using epoxy or other types of organic coatings

2.2.1.4 Note - The above coating hold back dimensions are only for items previously coated prior to wvelding.
These coating hold back dimensions do not apply to shop welds that will be coated after wvelding is
completed. This Section of the shop coating spec does not have anything to do with coating hold back
requirements associated with visual inspection of welds during hvdro testing. Coating, hold back
requirements associated with weld inspection must come from the prevailing code.

2.2. 1.5 If the coating, hold back at field welds is greater than 50%/0 of the surface area of the item then the item does
not required shop coating, however the items shall be blasted to remove all mill scale.

2.2.1.6 The coating, hold back shall be sufficient to expose the entire shop weld for visual inspection on itemns
fabricated prior to coating.

2.2.2Name and instruction plates. etc.

2.2.3Rubber or similar nonmetallic pans.

2.2.4 Machined surfaces.

2. 2.5 Non-Ferrous metals unless otherwise specified.

2.2.6 Stainless Steel surfaces. unless specifically required by the BUYER (areas where stainless steel is welded
to carbon steel the coating overlap onto the stainless steel shall be approximately 1 inch or as otherwise
specified.)

2.3 Definitions

2.. Batch- A quantity of coating made in one- production run. A unique batch number is assigned for each
production run of the coating, material, curing, agent, zinc powders. and thinner.
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2.3.3 Dry Film Thickness (DFT)- The thickness of an applied coating, once dry,, or cured. Usually expressed in

mils (each mil is 1/1000 of an inch).

2.3.4 Fish Eyes (cratering)- Formation of holes or visible depression in the coating film. Usually from a

contaminated particle on the surface prior to applying the coating.

2.3.5 Hioliday- A Pinhole, skip, discontinuity, or void in the applied coating film.

2.3.7 Mfg. Std. Coating- A manufacturers standard coatings system applied to off the shelf items or standard ltne

items of routine manufacture that are not specifically manufactured for the WTP project.

2.3.8 NIST- N'ational Institute of Standards and Technology,.

2.3.10 Pinholes- Minute holes visible in the applied coating without magnification that appears to penetrate one or

more layers of the coating film.

2.3. 11 Profile- The surface roughness resulting from surface preparation by abrasive blasting or other authorized

methods. (Refer to Section -7.3.6).

2.3.13 Sag- The running of freshly applied coating on a vertical surface due to being applied too thick. (Same

definition for runs and drips)

2.3.16 Training and Certification- Training shall include an understanding of the specification. work procedures

and manufacturers published instructions. Certification shall include a documented performance test

demnonstrating quality work verifiable by the BUYER. (Refer to Sections 4.8. 5.1.7, 7.1.2, and 8.1.1.1)

2.4 Safety

2,4.2 The SELLER shall comply fully with OSHA Hazard Communication Standard 29CFR 1910. Material

Safety Data Sheets (MSDS) for all materials. including thinners and cleaning solvents, shall be obtained

from the materials manufacturer and upon request made available, at the place and time of work. for

review.

2.4.3 The Volatile Organic Cotmpound (VOC) content of all materials shall comply with Federal. State and Local

or other Reo-ulatory requirements.

3 Applicable Documents

3.1 Codes and Standards

The latest applicable edition of the following codes. standards. specifications or"V'TP procedures form a

part of this specification.

3.1.1 American Society for Testing and Materials (ASTM)

ASTM E337 - R96: 02 Test for Relative Humidity by Wet-and-Dry Bulb Psychrometer

ASTM D3276- 00: 05, Standard Guide for Painting Inspectors (Metal Substrates)

ASTM D4285- 99 Test Method for IndicatinLe Oil or Water in Compressed Air

ASTM D4417 - 99: 03 Field Nicasuromont of Surface Profile of Blast Cleaned Sieel
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ASTM D4537- 96: 04: 04a Standard Guide for Establishing Procedures to Qualif' and Certify,
Inspection Personnel for Coating Work Inspectors in Nuclear Facilities.

ASTM D4940- 98: 03 Test for Conductimetric Analysis of Water Soluble Ionic Contaminants of
Blasting, Abrasives

ASTM D5064-01 Standard Practice for Conducting, a Patch Test to Assess Coating Compatibility

3.1.2 The Society for Protective Coatings (SSPC)

S SPC -AB 1 6/1 /9 7: 7/i1/0 7 Mineral Slai Abrasive
SSPC-PA2 511104 Measurement of Dry Paint Thickness with Magnetic Gaces
SSPC-SPl 11/1/82: 11'1/04 Solvent Cleaning
SSPC-SPl10 11/ 1/04 -Near White Metal Blast Cleaning
SSPC-SPI 1 11/1,'87: II1/1/04 Power Tool Cleaning to Bare Metal
SSPC-VIS 1 6/1/02: 11/1/04 Guide and Reference Photographs for Steel Surfaces Prepared by Dry

Abrasive Blast CleaningT

3.1 .3 Occupational Safety and Health Administration (OSHA)

OSHA 29 CFR 1910 Occupational Safety and Health Standards

4 Submittals

4.1 SELLER shall prepare detailed written procedures for material receiving. marking, storag-e, handling,
surface preparation, environmental control. application. curing, inspection, testing, touch -up' repair.
application personnel qualification, inspector qualification. (G321I- E . categorv 28.0) and proposed
documentation formns as described within this specification. The final procedure and documentation formns
shall be submitted and reviewed with BUYER's permission to proceed prior to the start of coating work.
(G321I -E category 15.0). Submittal requirements for manufacturers standard coating are found in Section
6.0.

4.2I The SELLER shall submit all procedures and verification documents in accordance with the purchase
order (e.ga.. Appendix J. Form G -3 2 1-E. & V. Exhibit "D"~ located in the purchase order.).

4.4 The SELLER shall identifEl the specific products by manufacturer and catalog number and shall submit the
coating, manufacturers latest publisned product data sheet, application , _and

Material Safety Data Sheets (MSDS). Conflicts, if any, between the SELLER's normal procedures. the
coatingy manufacturer's recomnmendations. and this specification shall be brought to the attention ot the
BUYER for resolution and written permnission to proceed. (GS32 1 -E categorv 11 .0)

4.5 The SELLER shall submit original or copies of original Coating Manufacturer's Product Identity
Certification Records for each and even- batch of coating material used on the WTP proJect (Appendix F).
(Refer to G321V category 13.0)

4.6 The SELLER shall submit a daily inspection record as part of the work procedures that includes all the
elements provided in Appendix G as a minimum. An en for Wet Bulb is not required when the
accepted device used to measure humidity' and dew point does not require a wet bulb. (Refer to Section
8.1.9 and 10.2) (G321V category 15.0)

4.8 The SELLER shall provide a personnel training and certification plan for applicators and inspectors.
(Refer to Section 2.3.16. 5.1.7. 7.1.-2 and 8. 1.1. 1.).
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5 Quality Plan

5.1 General

5.1.1 The SELLER shall control the qualitv of items and services to meet the requirements of this qnprification

applicable codes and standards. associated procurement documents. referenced herein. The SELLER shall

prepare and maintain documentation to provide evidence of compliance with reviewed procedures and this

specification. A copy of the coating inspection documentation shall be included in the shipping

documentation.

5.1.2 The SELLER, including any lower-tier organizations engaged by him, shall be subject to surveillance

inspection by the BUYER representative until completion or termination of the procurement. This

surveillance inspection does not relieve the SELLER from the responsibility for conformance to the

requirements of procurement documents, this specification and authorized procedures.

5.1.4 The BUYER representative shall be provided with a work activity schedule and shall be notified of all

required inspection points prior to the scheduled date for coating activities (Refer to MR Section 5.0).

.1. 5 If the SELLER's proposed work plan or procedures differ from the requirements of this specification. the

SELLER shall specifically identifyl and explain all differences in writing and submit them to the BUYER

for review and verification prior to the start of work (e.g.. Supplier Deviation Disposition Request- SDDR).

5.L6 All pre-established witness and hold points shall be witnessed by the BUYER unless a written waiver has

been issued.

5.1.71 The SELLER's coating inspectors shall have previous experience in coating inspection and shall receiv

documented training in the specific project coating requirements. ASTM standards and other relevant

standards including the reviewed work procedures. All coating inspectors working on steel items or

equipment shall be trained and qualified meeting the requirements of Section 8. 1. 1. 1.

6 Materials

6.1 Coating Materials

6.1.2 Coating materials including the primer. intermediate and finish coat on a given item, shall all be from the

same manufacturer. One exception to this rule is when upgrading a Manufacturer's Standard (Mfg. Std.)

coating using a compatible epoxy tie-coat and suitable topcoat coating system (refer to Section 6.2).

6.1.3 Appendix D Coating Schedule and Appendix C Tables contain the specified Special Protective Coatings

for the 1WTP project. Appendix C contains the geei otn ytms and approved coating, materials.

6.1.4 Repair materials shall be the same as those originally used. Repair materials shall be in pre-measured units.

and only complete kits shall be mixed. Splitting or breaking down pre-measured units of multi-component

coatine materials may be considered if the SELLER prepares a procedure that requires accurate

measurement of all materials and Seller's Quality Control (QC) inspector monitoring/verifi cation of each

and every mix. This procedure must be submitted to the BUYER for review and permission to proceed.
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6.2 Manufacturer's Standard Coating

6.2. 1 Components and equipment which are normally mass-produced. inventoried, and supplied from stock
g~enerally have been coated with the Manufacturer's Standard Coating (Mf~g. Std.) system. Included are
small valves, pumps and rotating equipment, filters and electrical equipment such as switchgear. control
panels. instrumentation, motors, transformers and electrical enclosures. Items and equipment which are
specifically fabricated for the WTP project shall be coated per this specification unless the item is shown to
be too delicate to properly coat per Appendix D or the specific requirements contained in the MR.

6.2.1 .1 The SELLER may submit an altemnate coating to the specified or Mfg. Std. System, by identifying the
coarino materials. surface preparation. application and inspection on Appendix H including, the coating
material's latest published technical data sheet and MSDS. to the BUYER for review and permission to
proceed.

6.2.1.2 All Mfg. Std. Coatings must be identified on an Appendix H and submitted to the BUYER along with
technical data sheets and MSDS'. A small. easily replaceable item where coating touch-up is not practical
(e.a., very small. too delicate, low cost and easily replaceable) and can only be purchased with the
manufacturer's standard coating. an Appendix H Manufacturer's Standard Coating Data Sheet is not
required.

6.3 Machin ed-S urfaces Coating

6.3. 1 Machined surfaces not specified to be coated with a specific coating system shall be protected with a
solvent cutback asphalt temporar-y preservative (Dauben Chemical Tectvl 891. EF Houghton Chemical
Rust Veto 3,42 or authorized equivalent). Temnporary preservative applied to carbon steel that is overlapped
onto stainless steel must meet the same chemical requirements as listed in Section 6.4. All equivalents
must be identified on an Appendix H formn and submitted aionc, with the manufacturer's latest published
data sheet and MSDS for review and permission to proceed by the BUYER.

6.4 Coating Over Stainless Steel

6.4.1 All coatinLg materials, thinners, solvents and cleaning, materials used on SS shall be shown to comply with
the following requirements:-

1) Leachable halogen content shall not exceed 200 ppm.

2) The total sulfur content shall not exceed 400 ppm.

3) The total of low melting point metals such as lead. zinc, copper. tin, antimony and mercury shall no:
exceed one (1) percent. Of this. mercury should not exceed 50 ppm. These low melting metals shall not he
tntentionallv added during the manufacture of the coating.

*(ADDED for High Integrity Centrifugal Blowers MR): Sherwin Williams Macropoxv 646 and Carboline

Carbog~uard 890 have been tested and meet the requirements above. Only these materials are approved for
direct contact with stainless steel.

6. 5 Batch Information

6. 5.1 Each container of coating, material used by the SELLER shall be marked with the following:

9 The manufacturer's name
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" The product designation
" Batch or lot number
" Location and date of manufacture
" The shelf life expiration date

6.6 Abrasives

6.6.1 Abrasives for blast cleaning shall he clean, free of oil or contaminants. and dry. The particle size shall be
capable of producing the specified surface profile. Mineral and slag abrasives shall meet the requirements
of SSPC AB-1. The first batch'Llot of bulk. non-packaged. abrasives shall be tested for water-soluble
contaminants and the conductivity, shall not exceed 500 micro siemens/cm when tested in accordance with
ASTM D4940. As an altemnate. a chloride ion test kit, such as the Chlor*Test "A" manufacturers by Chlor
Rid International Inc. or BUYER accepted equal may be used. The maximum allowable chloride level is
200ppm.

6.6.2 When using reclaimed steel grit'shot ahrasive. the particle size shall be capable of producing the specified
angular surface profile ( minimum 50%1' steel grit in original mix and all adds shall be 100% steel grit).
Reclaimed abrasives already in use and the first batchllot of new abrasive shall be tested for water-soluble
contaminants and conductivity. Conductivity shall not exceed 500 micro siernens/crn when tested in
accordance with ASTM D 4940. As an altemnate. a chloride ion test kit, such as the Chior*Test "A"
manufactures by Chlor Rid Intemnational Inc. or BUYER accepted equal may he used. The maximum
allowable chloride level is 200pprn.

7 Application

7.1 General

7.1.1 It shall be the SELLER's responsibility to stop the surface preparation and coating at any time when
conditions exist that mighit advers ely affect the quality. The BUYER representative may reject any
prepared or coated surfaces not in compliance with this specification.

7.1.2 All painters (eg.surface preparation personnel and paint/coating material application persomnel). shall he
individually qualified and certified in accordance with the SELLER's written description that includes
classroom training and capability demonstration using the WTP project specification. and the SELLER's
procedures as reviewed by the BUYER.

7.1.3 Care shall he taken to avoid blastingL or arinding, away critical markings. which identify welders. joint
numbers, or other markings, which identify the item. Where such data appears in the area to he coated. it
shall be protected. SELLER's are responsible for assuring their sub -suppliers are instructed conerning
these requirements.

7.2 Pre-Surface Preparation

L.2.1 Prior to mechanical cleaning,. the surfaces to be coated shall be cleaned in accordance with SSPC SPlI to
remove ol, grease. dirt. and other foreignr matter that can interfere with the proper bonding of the coating.
Any remaining sharp edges. weld spatter. or burrs found after the start of coating work shall be completely
remuoved by grinding or other means. Pneumatic tools shall not be used unless they are fitted with effective
oil and water traps on the exhaust air. lfthe steel items or equipment was shipped or stored so that the
surface could have been contaminated with soluble salts (e.g.. above deck ship transport. truck transport on
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dirt roads close to ocean. storage), the area shall be pressure water washed (2.OOO-5OO0psi) with
demineralized water to remove as much soluble salt contamination as possible prior to abrasive blasting,

7.3 Surface Preparation

7.3.1 Prior to the start of work, the SELLER shall examine all surfaces to be coated to determine their
acceptability for the specified coating application. If the surfaces are found to be unacceptable. the
SELLER shall retumn the surface to an acceptable condition. Coating work shall not commence until
corrective action has been taken. Commencement of coating work prior to the taking 'of correctable action
shall preclude any subsequent claim by the SELLER. The BUTYER may require corrective action at the
SELLER's expense.

7.3.2 Prior to blast cleaning items to be coated, they shall be visibly dry with the surface temperature of at least
57F above the dew point. When using automatic blasting equipment that recycles steel abrasive, the steel
need only be visibly dry.

7.3. All surfaces to be coated shall be pre-cleaned per SSPC SP 1 where oil, (-)-ease, and other contaminants are
present.

7.3.4 Abrasives shall meet the requirements of Section 6.6.

.35 Surfaces to be coated shall be blast cleaned in accordance with the surface preparation requirements
specified in Appendix D (e.g.. SSPC SPlO ' . Where abrasive blastina will damnaae the items or is
impractical. SSPC-SPl 1 Power Tool Cleaning to bare Metal may be substituted only in limited areas and
only with BLTYER's permission to proceed (e.g. SDDR).

71.3.6 Abrasive blasting carbon steel shall result in an angular surface profile 1.5 to 3.0 mils deep as measured
using a profile comparator or Testex Press-O-Film replication tape. in accordance with ASTM D441 7
method A or C.

7.3.6.1 Methods established for measuring surface profile produced by abrasive blast cleaning are not valid or
conclusive on surfaces that are excessively rough prior to blast cleaning (e.g. rough mill finishes. heavy
rusting or pitting [SSPC-V'TS 1 Condition D or rougher]. cast surfaces, weld beads or phy sically damaged
surfaces). Therefore. to accurately determine the surface profile produced by' blast cleaning, profile
measurements shall be taken in areas exhibiting the least surface roughness. For example. SSPC-VIS 1 pre-
blast Conditions A. B or C typically result in a blasted surface that is acceptable for surface profile
measurement.

7.3.6.2 If excessive surface roughness covers the entire item. then a smooth. clean ASTM A36 steel plate (e.g..
SSPC-VIS I Condition A. B or C), approximately 6 inch square and at least '1' inch thick, sh-all be blasted
usingy the Identical abrasive, pressure. nozzle, blasting equipment and method used on the actual item. The
surface profile measured on the smooth plate is regarded as an accurate measurement of the profile
produced by that blasting method. and shall be recorded as the surface profile for the actual item. A new
plate shall be blasted and measured at a frequency accepted in the SELLER'S procedures (refer to Section
8.1.9).

.. ~ / ecyledabasie bastngusing a steel grit/shot mix is acceptable. The maximum amount of shot in the

original mix shall be _50%. All additions of abrasive shall be steel crit. The stabilized working mix shall be
maintained by frequent small additions of new grit abrasive commensurate with consumpti on. Infrequent
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large additions of grit shall be avoided. Steel grit or shot is not acceptable for use on stainless steel

surfaces.

7.3.7.1 The workina abrasive mix shall be maintained clean of contaminants by continuous effective operations of

cleaning machine scalping and air wash separators. Reclaimed grit used for abrasive cleaning shall be

tested for the presence of oil/crease by imimersing a sample in clean tap water and checking for oil

flotation. Tests shall be made at the start of blasting, and at a minimum of every four (4) hours thereafter.

If oil is evident, the contaminated abrasive shall be cleaned or replaced. All surfaces blasted since the last

successful test shall be completely cleaned of contamination then re-blasted using clean abrasive.

7.3.8 Blast cleaning shall not be performed in the immediate area where coating. or curing of coated surfacesis in

prop-Tess. All surfaces and equipment. which are not to be coated, shall be suitably protected from blast

cleaning.

7.3.9 Burrs, slivers, scabs, lamination, and weld spatter which become visible after blasting shall be removed.

The tools and manner employed to remove weld defects and sharp edges shall not burnish or destroy the

profile. If the profile or roughness is reduced, it shall be re-blasted to produce the profile and roughness as

required. The exhaust of pneumatic grinders shall not impinge on the cleaned surface. If the surface

becomes contaminated, it shall be cleaned of contamination and re- blasted. Carbon steel tools or

implements specifically employed for coating surface preparation shall not be used on stainless steel

surfaces.

7.3.10 If visible rust occurs or if the cleaned surface becomes wet or otherwise contaminated, these surfaces shall

be re-cleaned to the degree specified. Cleaned surfaces remaining uncoated overnight shall be visually

reinspected 100% for required cleanliness prior to coating or shall be re-cleaned to the specified cleanliness

prior to applying the coating.

,.,.1 After surface preparation is complete and before coating, pressurized air or a vacuum shall be used to

remove all dust and abrasive residue. The air shall be clean and dry as verified in accordance with Section

8.1.6 so as not to contaminate the prepared surface.

7.3.12 Machined surfaces shall be wiped with clean solvent before the application of coating and shall be

protected from damage due to blasting and coating operations.

7.3. 13 Machined portions of pipe flanges and other machined mating faces which will not be exposed after final

flu-up shall be masked or covered and protected from surface preparation and coating activities. The

remaining part of the flange face and exposed surfaces shall then be blasted and coated (bolt holes need

only to be sufficiently coated for visible coverage. No diw film thickness required.).

7.3.14 Equipment shall have all openings plugged. masked. and/or blinded sufficiently to protect intrmals before

abrasive blasting. After the coating operation is complete all internals shall be blown clean and~or

vacuumed to remove any dust or abrasive blast media that may have entered the coated equipment.

7.3. 15 The abrasive mixture and the compressed air shall be clean. dry, and oil free. Moisture traps. in addition to

oil and water extractors mounted on the compressor. shall be used in compressed air lines to remove oil and

moisture from air close to the point ofuse. (Refer to Section 7.3.7.1 and 8.1.6)

7.16 All valves. valve actuators and motors that will be shop coated shall be blasted and coated prior to

assembly. Areas of assembled items that are not coated prior to assembly1 and subj ect to damagc during

blasting must be carefuilly protected from abrasive damage oi abrasive Contamination.

Page B-9

245-90-GO4B-FO0()9 Re\ 4 (2{2 '2008 i Ref: 24c90-WTP-3DP-G04B-00049



24590-WTP-3PS-MACS-T0005, Rev 0
High Integrity Centrifugal Blowers-MulIti -stage

7.4 Coating Application

'7.4.1 The coating shall be applied in accordance with reviewed procedures (refer to Section 4. 1). The coating
manufacturer's recommendations for the application temperature and the curing temperature and times
(between coats and after last coat) of the specified material shall become a part of this specification.
Application and curing temperatures above or below the limits allowed by this specification (Refer to
Section 7.4.4) shall be submitted to the BUYER for review (e.g.. SDDR).

7.4.2 Coatings shall be applied using properly sized and type of equipment for the size & complexity of the item
being, coated. The equipment shall be clean with all components in good working order.

7.4.3 Surfaces that will become inaccessible shall be coated before assembly. tagging. fitting. or welding.
Inaccessible surfaces includes lap joint flanges. nozzle necks, lap joint stub ends. lap rings, bolt holes.
flanges for exchangers and vessels, and welded joints that become inaccessible after assembly.

7.4.4 Coatings shall be applied only when the surface to be coated is clean and dry. The substrate temperature
shall be a minimum of -;'F above the dew point during coating application and until the applied coating is
no longer moisture sensitive per the coating manufacturer's published data or written recommendations.
The substrate and air temperature during coating application and curing shall be a minimum of 50'F
(inorg~anic zinc primers 40'F) and a maximum of 1I I00F. The relative humidity during coig application
shall not exceed 85 percent. Measure humidity in accordance with ASTM E 3 37 (Sections 1.0-19.0) or
using an alternate method reviewed and accepted by the BUYER. Deviations from the above listed
minimum and maximum substrate.'air temperature and hurniditv limits may be allowed when in accordance
with the coating manufacturer's published or written recommendations and are accepted by the BUYER.
The one firm limit is that the minimum substrate or air temperature shall not be less than 35 'F recardless of
the coatina manufacturer's published or written recommendations.

7.4.5 The SELLER shall record all batch numbers for each coating component used alone with other information
necessary for the BUYER to relate the batch to the item for which it was applied. (Refer to Appendix G)

7.4.6 All coatinas shall be thoroughly mixed until they are smooth and free from lumps, then strained through a
screen of at least 30 mesh. Zinc filled coatina-s shall be continuously agitated from the time initially mixed
and while being applied. Other coating materials shall be mixed in accordance with the coating
manufacturer's published recommendations, All multi -component coating materials shall be in pre-
measured units. Splitting or breaking down pre-measured units is not permitted. See Section 6.1 .4 for
requirements for mixine ren~air materials.

7.4.7 Alternating coats shall have a visible color difference to insure full coverage over previous coats. Touch-
up of individual small spots < 6 sq. in. do not require a visible color difference when individually marked
for repair and the mark remains in place until the repair is accepted.

7.4.8 Dry film thickness of each coatine shall be in accordance with Appendix C/Table 1 Acceptable Coating
M~aterials or as specified in the MR. (Refer to Section 8.3.2 & 8.3.3).

7.4.9 Relative to the ambient and surface temperatures the minimum and maximum drying times between coats
shall be in strict accordance with the coating, manufacturer's latest published technical data sheets.

7..0Rn.sg.vids, drips. overspray. loss of adhesion, bubbling, peeling, or inadequate cure are not
permitted. 'Where possible. defects shall be corrected as detected during application of the coatinaZ.
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7.4.11 Spray equipment. brushes and rollers shall be cleaned using only manufacturer recommended
Sol vents/ cleaners.

7.5 Remedial Work

7.1 The completed coating on each item shall have the correct dnv film thickness and shall be free of damage
and visible defects.

7.5. Repair of Dry Film Thickness (DFT) deficiencies

.5.2. 1 Defects such as runs. sags. oversprav and embedded particles shall be corrected by sanding, to remove the
defect. When the defects are in the finish coat. all areas sanded must be overcoated with the finish coat. 1If
the DFT of primer or intermediate coat is reduced to less than the specified minimum, the area shall be
abraded with 80 grit sand paper or flapper wheel and an additional layer of coating shall be applied until
sufficient thickness is achieved. If noticed during application, the sags or inns may be brushed out.

5:.3 Repair of Damage

7.5.3. 1 All damagied and loosely adherinLe coatinE shall be removed and the surface thoroughly cleaned using2 80
grit sanding disc. 80-grit flapper wheel or 3M Clean-N -Strip. Edges of the breaks shall be feathered and
the resultinec surfaces shall be roughiened. The desianated number of prime and finish coats shall be
applied.

7. 5.4 Loss of adhesion. delamnination blisters, bubbling and fish eves in the applied coating require the coating to
be removed and reapplied in accordance wvith this specification.

8 Inspection

8.1 General

8.1.1 The SELLER shall have the full responsibilit for the coating application oualitv in accordance w ith this
specification and shall be responsible for stopping work activities when conditions develop that could
adversely affect the quality of the completed work. All work is subject to the BUYER's inspection
surveillance.

8.1.1.1 All coating work inspection personnel shall be trained. qualified and certified in accordance with the
SELLERs reviewed procedures. The inspectors shall meet or exceed the minimum capability
requirements for a Level I coatings inspector as described in ASTM D4537 Section 6.2. The'SELLER's
inspector training, qualification and certification procedures and plan shall include classroom trainina on
the WTP project specification, and the SELLER's reviewed procedures using the guidelines provided in
ASTM D'5498. The SELLER's inspector must demonstrate his/her capability of using the inspection
equipment and performing all the required inspections. Additional coating work inspection guidance is
found in ASTM D3276 and ASTM D6237 which may also be used in developing procedures for training
and centit'rig coating work inspectors.

S. 1 .2 The BUYER representative shall be the final authority on the specification compliance for surface
preparation and material application. Akny coating. wvhich In the BUYER representative's ludgrnent. has not
been applied in conformance with this specification. shall be rejected.
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S. 1.3 The BUYER representative shall have access to each part of the process and shall have the right and
opportunity to witness any of the Quality Control Tests.

8.1.4 The SELLER shall furnish the necessary testing and inspection instruments, properly calibrated and
maintained. If equipment is suspected of being out of calibration. it shall be re-calibrated and certificates
made available for v'erification to the BUYER. Such equipment shall be available for use by the BUYER
in conducting surveillance of the work. Calibration of testing and Inspection instruments shall be traceablc
to NIST or Buyer authorized alternative standards.

8. 1. 5 The SELLER shall halt the coatina work and make corrections to the procedures. as nece-ssary to correct
repetitive faults found in the work.

8.1.6 Prior to using compressed air. the quality of the air downstream of the separator shall be tested in
accordance with the requirements of ASTM D4285 by blowing the air onto a clean white blotter or cloth
for two (2) minutes at a distance of no more than (1 2) inches to check for any contamination, oil, or
moisture. "This test shall be perform-ed at the starr of work and even' 4 hours thereafter". The test shall
also be made after any interruption of the air compressor operation or as required by the BUYER. The air
shall be used only if the test indicates no visible contamination, oil, or moisture. If contaminants are
evident, the equipment deficiencies shall be corrected and the air stream shall be re-tested. Moisture
separators shall be bled continuously, All lines shall be tested individually prior to use. Surfaces
deterrmed to have been blown down or blasted with contamninated air shall be cleaned of all contamination
then re-blasted with clean air and abrasive. Coatings determined to ha\ e been applied using contaminated
air shall be removed and reapplied using clean air.

8.1.7 Inspection points shall be established as follows:

* Prior to the start of work.
* Immediately following the surface preparation
* Immediately prior to the coating application
* Following the application of each coat
* Following the curing of the coatino
* Final inspection and sign-off. in accordance with the project requirements

81. 1.S A ny defects disclosed by Inspection shall be re-inspected after correction.

8.1.9 The SELLER shall keep the records indicated below, and submit these records to the BUYER (refer to
Section 4.6 and Appendix G). The following lists the frequencies:

Coating 'nspection Ste Required Frequency
I. Pre-Surface Prep- I 100%/ v'isual on Pre- Surface

Surface Preparation 100% on Surface Prep'Cleanliness

Profile Profile first itemn of each type Per, shift and ev'erxv 20 items
thereafter or other frequency as BUYER accepted
in SELLER's procedures.

2. Env-irornrental ArQualimy At the start of each w? ork and every 4 honn thereafter or
more often during chancing, conditions.

3. Recirculated Abrasive At tne stani ot work and every 4 hours thereafter
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4. Thickness Per SSPC PA2 On large items five (5) spot reading per 100 sq.ft.

On items < 100 sq. ft. four (4) spot readings

On items less than 4" (valves, fittings. components. etc) twoI
()spot readings.

For repair spots < 6 sq. inches and > 1 sq. inch. Two (21)
I spot readings

IFor repair spots < I sq. inch one (1) spot reading

For small chips/nicks, scratches and pinhole size repair
spots need only a visual.

For complex surfaces such as structural steel (steel beams)
I , the frequency of dry film thickness readings shall

be in accordance with SSPC-PA2 Appendix 3
section A3.4.1 excludinE anyv readines on the
flange toes. In accordance with ficure A.3 'The
Surface of a Steel Beam- the followinE locations
are acceptable for the test readings- 1. 3. 4. 5. 7. 9.
10 and 11: and the followinL locations are
excluded from test readines- 2. 6. S. 12. For
beams less than 20'-0- two (2) sets of 8 spot
readines shall be taken. For beams 20'-0" thro 60'-
0" three (3) sets of 8 spot readings shall be taken.

I. -Visual on Applied Coating, 1 00%/ of all items

8.2 Surface Preparation Inspection

8.2.1 Verify environmental conditions and compressed air quality (refer to Section 7.3 .21. S.1.6).

8. 2.2 Verify recirculated arit is Lrease and oil free (refer to Section '.3.7).

8. 2. 3 Verify surface cleanliness and profile (refer to Sections I3.5. 7.3.6 and 8.1.)

8.2.4 Grease free chalk shall be used to mark local areas. -which do not meet the specified requirements (e.g..
soapstone and crayons are not acceptable)l.

8.3 Coating Application

S. 3. Environental conditions and compressed air quality shall be verified per Sections 7.3.2. 7.4.4. 8.1.6 and

8. 3.2 Dcv7 coauina thickness (DET) shall be measured with a mao-netic film thickness aae such as an Elektro-
Physik "Nlikrotesf- or Positector 2000. Positector 6000 or BUYER authorized equal in accordance with
SSPC PA2. The number and location of di--v film thickness readinus shall be in accordance wvith section

I ' The Lage shall have an appropriate range that is suitable to measure the thickness expected and record
calibration accuracy in accordance with SSPC PA 2 at the start of wvork. aaainst certified coatinLe thickness
calibration standards for non-maanetic coatinLo of steel, traceable to NIST or BU-YER authorized alternative

Page B-13
24 90-G04B-F~OO 19 Re\ 4 (2'12'2008) Ref: 24 5 9-WTP-3DP-C3O4B3-t0049



24590-WTP-3PS-MACS-T0005, Rev 0
High Integrity Centrifugal Blowers-Multi-stage

standards. The calibration standards shall be in date. and 1.5 mil to 20.0 mil range. unless otherwise
specified.

8.3.'3 Any surface with a measured thickness outside of the limits described in Section 7.4.8 shall be rejected.
These areas shall be reworked or re-cleaned and re-coated at the SELLER's expense. The average of the
required number of readings shall be within the specified dry film thickness range. Any of the required
spot readings may be as low as 80% of the minimum specified or 120% of the maximum specified as long
as the ave rage of all the readings is within the specified range. An individual spot reading that conforms to
this criteria conforms to the specified dry film thickness.

9 Storage, Handling and Shipping

9.1 Coating Materials

9.1.1 Coating, materials shall not be stored in direct sunlight or exposed t0 inclement weather (e.g. rain, snow.
sleet. freezing, rain, dew point condensation, see also Section 9. 1. 5). Materials shall remain under cover
until ready to use.

9. 1 .3 Coating, material shall be delivered in manufacturer's original unopened containers. Each container shall
be clearly identified with the manufacturer' s name. product designation, batch number. date of manufacture
and shelf life expiration date.

9.1.4 The maximum shelf life allowed for coating materials used on the WTP project is 24 months from the date
of their manufacture. Coating, materials that are older than 24 month,, or thai exceed the manufacturer's
published shelf life. if less than 24 months, shall not be used and shall be placed on HOLD and segregated
from other coating, materials. A one-time shelf life extension of no less than three (3) months and no more
than six (6) months. may be issued by the coating manufacturer. The shelf life extension shall be based on
laboratory testing of retain samples taken at the time of manufacture or by testing a sample provided from
the actual coating material in question. Where testing vecrifies an outdated coating material still complies
with its original design criteria, it is acceptable for shelf life extension. Expiration date stickers. provided
by the coating manufacturer. shall be affixed to each container prior to release from HOLD. The stickers
shall include the product number, batchi/lot number. the new expiration date and suitably marked to indicate
that they came from the coatmL manufacturer. A new Appendix F shall be prov\ided bN the coating
manufacturer that includes the test results and specifically indicates it was provided to document shelf life
extension including, new exniration date. Coating, materials that have not been stored or handled in
accordance with Sections 9. 1. 5. 9.1.6. 9.1.7 and 9.1I.8. may not have their shelf life extended.

9. 1. 5 Coating material shall be protected from moisture, direct sunlight and temperatures belIow 40'F or above
I 00' unless other-xvise- allowNed by, the coating, manufacturer's latest published instructions and ve-rified by
the BUYER.

9.1.6 Coating, material containers where the airtighit seal has been broken or any of the contents are lost, shall not
be used and shall be clearly marked and segregated from useable coating material.

9. 1.?7 Coating material containers shall not be opened except for- itmmediate use.

9.1.8 Unused material shall be retrmed to storage as soon as possible at the end of each workday. Materials left
out for more than eight (8) hours in an uncontrolled storage area (areas without environmental controls that
are exposed to ambient weather) shall not be used and shall be clearly marked and segiregated fromn useable
coating material.
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9.1.9 All required coating material certifications (Appendix F forms) for each batch of material delivered to the

SELLER shall be available at the time of material receipt. Materials delivered to the shop without the

required documentation shall not be used and the SELLER shall tag and place discrepant materials into a

hold area clearly separated from acceptable material. Once required documentation is received or

otherwise corrected and found to be acceptable. the discrepant material may then be taken off hold status

and used.

9.2 Steel Items and Equipment

9.2-.1 The SELLER shall be solely responsible for the condition of the steel items and equipment from the time
they are received until they have been delivered to the BUYER.

9.2.2 All booms, hooks. clamps, forks, supports. and skids used in handling or storing coated items shall be
designed and maintained in such a manner as to prevent anyv damage to the items or to the coating and shall

be reviewed by the BUYER's representative. Chains and wire rope in direci contact with the coated items

are not acceptable. Fabric lifting and tie down straps shall be used.

9.2. 3 The SELLER shall inspect all items upon receipt for shipping and handling damage. Any visible damage
observed at this point shall be noted on the receipt inspection report.

9.2.4 All coated steel items and equipment shall be stored on padded supports as necessary to preclude damage to

the coating. The supports shall be properly spaced and leveled.

9.2. 5 The BUYER's representative will have authority to stop any storage or handling activity, if there is a

possibility of damage to the coating.

9.2.6 All steel items and equipment damaged by the SELLER shall be repaired in accordance with the

specification at the SELLER's expense. Only repair procedures reviewed by the BUYER shall be used.

10 Documentation

10.1 The SELLER shall provide a record of all materials used (related to individual batch number- refer to

Appendix F).

10.2 The SELLER shall provide a record of all required daily inspections (Example- Appendix G) that includes

pre-surface preparation. compressed air cleanliness, environmental conditions, surface preparation and
roughness. location of field repairs coated, application, visual inspection, dry film thickness. holiday testine

and all touch-up/repair. This record shall include the coating and thinner materials used and the ID of the

items coated to provide traceability.

10.3 All quality documentation shall be available for review by the BUY~ER representative within 24 hours from
the time it is generated.

10.4 SELLER documentation forms or the, way that the actual work will be documented shall be provided by the

SELLER as part of the procedures submittal for review by the BUYER.

10.5 Documentation shall be submitted in accordance with the requirements listed in Section 3 of the Material
Requisition (MR).
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Appendix C of Attachment B
Materials/Coating Systems

____ TABLE 1 - PREQUNLIFIED COATING PRODUCTS___
Coating Generic Products Dhickes m, Ameron Carboline Devoe Dudick Inter- SherwAin
N umber Thd. I national [Williams
P02 Organic Zinc Epoxy 3. -Si( Amcrcoaz Carbozinc 851, 3 None intcrzinc 52 Zinc CiadI'

Primer 69HS

P04 High Build Epoxy 4.0,-6.0l Amcrcoat 3 8 Carboguard 1-24HS iProtecto-Coal intergard MaCropoxy 6403

1 89(, -30 o 300 475HS

NOTES to Table 1. Appendix C:

1) All versions of the above coating materials shall comply the 'WTP pro 'ject VOC requirements of 3.8 lbs./'al and
shall also comply with more restrictive local VOC requirements where the wvork is being performed. In the
event the listed coatine, materials or acceptable versions of the listed coatine materials do not meet the local
VOC requirements an altemnate VOC compliant material maNy be submitted for review.

TABLE 2 - COATING SYSTEM CODES
SYSTEMI D
CODE

COAT I P02,

COAT 2 P4

COAT 3 o

COAT 4

NOTES to Table 2, Appendix C:

1) The surface preparation for all coating systems shall be SSPC SPl10 Near White Blast with a surface
profile of 1.5 to 3.0 mils unless otherwvise noted in this specification or the material requisition.

"la) Sy'stem Code D shall be used for all carbon steel and cast ductile iron surfaces. includinLc the
mounting, frame- (skid). Only the exterior of the housing shall be coated. A~ll stainless steel surfaces
shall remain uncoated.

*lb) For shipment and storage. blow into the housing a sufficient quantity of Cortec 307 Powder
needed for the housine, volume, followed by, sealinLe the housina with steel blind flanees (six-bolt
pattern. with rubber gasket) to reduce corrosion in the housing interior. Ani altemnate vapor inhibitor
product may be submitted to BUYER for review and acceptance.
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Appendix D of Attachment B Coating Schedule

F -System ISurface Prep. 1st DFT 2nd DFT 3rd DFTT-___
No. Item - Component Code inP Coat Coa Coat n il Color

_____ __________________ (Note 1) 
1P 

Coat C at Coa

_______ _________________________Initial Repair _____

8.0 Ms inosMechanical Equipment- 70 Gray,

82 Icanerou o ( SP ISPI 1 P2 050 P4 4060 P4 4060 AS

Notes to APPENDIX D
5. Flange surface (except gasket surfaces) & boitholes shall be cleanied and coated the same as the
adjacent component.
8. Individual components of skid-mounted units shall be coated as noted for each individual item listed in
Appendix D.
9. Complete details of the Manufacturer's Standard coating system shall be submitted for review. Refer
to Section 6.2.

Appendix E is not applicable to this specification.
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Appendix F of Attachment B

Coatingy Manufacturer's Product Identity Certification Record

Project Name: Coatin2 MVanufac-turer: _____________

Project Number: Purchase Order Number:

Proj ect Location: Contract Number: _____________

Coating Applicator: ____________Generic Coating Type: ___________

Product Name: Product Number: ___________

(For multi-component products, provide data for- al1 components on on7e Or More Appendix F forms,.
(Proviac tnc stanard aange, and actual batch valuci tar each tt

TEST RESULTS Component A Batch No. Component B Batch No.

Test Test Method Standard Batch Standard Batch

Used Range Actual Range Actual

Weight per Gallon_________________

iscositv __________________

Flash Point (Typical_________________

% Solids by Volume
( Typical __________ _________ _________

Cure to recoat time
d 50F. 70F. & QOF

Batch Size _________________________ ________________

Date of Mfu. _________________________ ________________

Shelf Life _________________________ ________________

Expiration Date__________________

COMMENT S:

I hereby certify that the coatina materials described above wNere manufactured with the satme form-ulation, raw
materials. production methods, and quality, control standards as the coating materials originall%, tested and/or
accepted for use at the River Protection Proje-ct-WXaste Treatment Plant (WTP) Project site. located in the 200
East Area of the Hanford Site in Washington State in accordance with the requirements of WIN'P specification
24590-WKTP-3PS-AFPS-TOO0l. 245 90-W"TP-3PS-AFPS-T0003'.2-45,90-WATP-3PS-AFPS-T0004. 2459O-
WTP-3PS-AFPS-T0006 and 24590-WTP-3PS-PXO4'-T0004.

Signed: __________________ Date:____________________

Title: __________________Company:____________________
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Appendix G of Attachment B

Surface Preparation and Coating Inspection Form

Paae __ of _

REPORT NO:_______________ DATE:______________
PROJECT:__________________ DAY: M T W T F S S
SUBCONTRACTOR'SELLER __________ SHIFT:_______________
EQUIPMENTAREA:____________ INSPECTOR: ___________

SUBSTRATE: STEEL /CONCRETE /OTHER- COATING SPEC NO 'REV:__________
EN'VIRONMENTAL CONDITIONS:

TIME

DRY BULB TEMP. OF

WVET BULB TEMP. OF I-£___
RT{

DEW7 POINT OF 1_______________
SURFACE TEMP. OFF

B-LOTTER TEST

PRE-SURFACE PREPARATIC)N:
S-:__________ MASKING PROTECTION:_____ SURFACE DEFECTS:_______

SURFACE PREPARATION:
METHOD:_________ ABRASIVE TYPE SIZE 'STORAGE:_________________
CLEANLINESS SPEC:_____ ACTUAL: PROFILE SPEC:_____ ACTUAL:______
EQUIPMENT:

COATING MATERIALS k- MIXING:

PRODUCT(S)

BATCH NO(S /QUANTITIES 'EXPIRANTION DATE:_________________________
THINNERS 'THINNING RATIO:__________________________

STORAGE'________ MIXING: _______INDUCTION TIME:__________
MATERIAL TEMPERATURE:_________ POT LIFE EXPIRATION TIME:____________
COATING/,LINING APPLICATION START TIME:_________ FINISH TIME:___________
COAT: PRIMER PRIMER T.U. SECON'D SECON D T.U THIRD THIRD T1.7U. OTHER

METHD'_______ WE:________RECOAT TIME 'TEMP:_____CRTIE'EP______

EQUIPMENT:

APPLIED COATING:
VISUAL INSPECTION (FILM IMPERFECTIONS):__________________________

DRY FILM THICKN-ESS: SPEC:_______ ACTUAL:_______ METHOD:________
HOLIDAY TEST:___ METHOD:______ OTHER TESTING:_____ METHOD:_________
TOUCH-ULP AND REPAIR'___________ FINAL CURE:_______________

UUM\MENTY (UsL SC'eS C is CISSa 0/ c, CXV0ra oCS)

INSPECTOR'S SIGNATURE 'DATE
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Appendix H of Attachment B

Manufacturer's Standard Coatingr Data Sheet

The SELLER proposes the followitng Manufacturer's Standard VsMfa Std. or alternate coatina system
that is suitable for the exposure conditions of steel items and equipment in radiation and non-radiation
areas.

1. 'Eupmn Description:
A. Ta2 Number
B. Parts) i.e. skirt, shell. channels. inns. etc. *
C. Design/Operating Temperatures. designate 'F or 'C..... ...... CF C

D. Does Equipment Receive Steam out (Yes 'No). Temperature CF cc
E. hinsulated/Uninsulated _____________________________________
F. Fireproof=n (YesONo) _____________________________________

AG. Carbon Steel (CS). Stainless Steel (SS). other (List) _______________________

2. A Seller:
3. A"Surface Preparation: SSPC No. 'Profile ____________________________

4. Coating System Designation: (Code)
First Coat Second Coai Third Coat

,A. Type of Coatin ............ __________

AB. Coating Mfg..No.** ......... ______ ______________

>'C. Dix Film Thickness
(MinNMax in mils)/( urn) ... _________ ___________ ___________

D. WetFiim Thickness
(Min'.%ax in mils)/(rtm) ___________ ___________ __________

E. CurinLe Method............ ________ __________ __________

'F. Color.......................__ _ _ _ _ _ _ _ _ _ -_ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _

G. Dry to Recoat ............. _________ ___________

H. Pot Life .................... _ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

L. Thinner, '/ ................ __________ ____________ ____________

5. Total DFT of System: (Miis/ttm)(Minfmax) .............. Min
M'ax.

6. -Material Storage: Temperature Requirements (MinMax __________________________

7. Shelf Life:- M \onths

8. Application Environmental Limits:
A. Temperature Ambient and Surface (_Min_ Max ........ ________________________
B. Humidity (Mirt Max)................................. ........................................... _ _ __ __ _

C. Surface Tetnp 5CF above DewA Point temp. (Yes.,No) ............................................. _____________

9. Protection of surfaces that Nvill be inaccessible after equipment installation (such as underside of
base plates, interior of fans. vessels or equipment housings)

10. Rust Preventative for machined faces: (*~*Mfa. 'No.) ___________

11. Quantity of touch-up coating supplied: _None

12. Additional information: (attach extra page as necessary) ______________________

1.Use additional conies of this form for each pant described in I above that rea 'uires a different coating system. A completed copY of this
data sheet shall be submnitted to CC)NTRACTOR, BUYER with the initial xvendor data submittal.
I nclude manufacturer's technical data sheets and N4SDS for each proposed coatinig L preservative.
Mandatory data entry. Oth-er entries should be completed where- information is available rrom sub venoor or rrorm, coatin material
technical data sheets.

Page B-2
590-G0413-FOOO lb9 Rev 4 (211 ''0U8 Rcf: '459ti-WTP-3DP-GO4B-Ot)049



wSSlE BY ~~~~~~lIII

RI 1204284

CENTRIFUGAL MULTI-STAGE BLOWER 24590- LMAMC-O

Data Sheet: plantIhtem No. IRev. NO.

2459~HLW MADH POOO 2459ORHLWMA-HOFFAN-000A/B/C

I Project: RPP-WTP Bldg./RoomP/ HLW / H-13001C Manufaccurer

2 rtc~-24590 SpotnCaclinsManufacturer,
2 I S i t ' D O E H a n f o r d S u p o ti g C a c u aro s 4 - S L W - W C4-5 t O P -O O 0i P a r t N o

3S 1249Site:HPOO Quantity

4 Sfet ClssSupporting )nra.et 24590BLhWM6-HOF-20003 Reinured 6

51Seismic Category (Note 26) SC-I Il

6 SSC Characterisic Air Perim SvstemDescnlltitt 124596 -LW-3YD-HOP-00001 QualityLel Q

? Systemt No. HOP

Description: HLW Booster Extraction Fan Nte1

9 DESIGN CONDITIONS 1 FaieHmdt

to Indoor Design Temperture, Minimutm 5 : Maxinm 83 -F Relatv uiiy1%(m

IIcontatrinatton Classification Area C2 Elevation 6618 ft abe sL

iEnvironmental Qualification (See Attachment 2) Hantford Standard Atmnospherc Presue38 nhsW

t3s DESIGN OPERATING CONDITONSetArTmeauetDsinCdtos16

4 Design Blower Cangit (Not 29 60 FM 0 let Air Ten scrtu at Design Conditins 0.160s/t

is Design Static Pressu= (Note 12) 85ice C lis i es1 tDeinCniin .4 lbs/t

)6 Mininnsm Blowr Efficiescy at Design Conditions 60 a=ne Pesr at Design Conditions 11.P

1i Blower Efficiency at Design Conditions - *%Power at Design Conditions (Nte21P-

it Blower Speed at TesigtCoitdiions (Note24) RPM IEquipnsnt Design Tettperaton INoePi

i9 Max. Discharge Temp. at Design renditions -F I Critical Speeds(ot2)RM

20 CONSTRUCTIONBlwrmdlN be

22 1AMOCA Drive Arrangement 17 AMCA Inlet Box Position36

23 MC MtorPoitonDirect Drive AMCA Diocore CW 360

24 AMSCA Rotation (NOte 9) CW Blwe Scrol Typ

25 Blower Motor Oterating Weight *pounds Assembly Weight (Mton Blower +Base) pn

26 Overall Sktid Dimensions (Note 5) Width Height 1* ,.II Legth * iinches

27 1 Blower Bearing Type Railer- Grease Lubricatedl Blower Bearing Mfg. Bearing Part # J* 10 h

2? LubricaritMfg. PartO Bearing-Spectal Featurtes (Notes18 & 19) ILI OLifeI kh

29 Mechanical Coupling MS. Part

3t BLOWER WHEEL

31 IBloe Whe yn (Note 4) 0Blower Shaft Diameter

32 Design Wheel Dioaeier 
Actual Wheel Diameter

3i Design Wheel Width I.Actual Wheel Width

34 Dsign Blower RPM I ActualB Bloer RPM

35 [eign Brake Horsepower I ctuaal Brake Horsepower

36 BLOWER MATERIALSGrd

37 [HaIJSing (Nose 14 &27) ICast Ductile Iron IGrade Blower Wheel Stainless Steel Grd

38 IN/A lGrasir IN/A Mountuing Fiame Cro te rd

35 hat eames Seel GrdeInflet Box! /Transition Piece Cast Ductile Iron G6rade

40 Inlet Vane N/A JGrade N/A Discharge Damper Can/A ee Grade IN/

41 Inlet S.re. N/A IGrade IN/A OSHA Compatible Safety Guards Cro te rd

42 BLOWER ACCESSORIES

43 FagdIltYes 
]Flanged Inet Ditnensions

44Fagd icag Yes Flanged Discharge Dimnsions
44 FlngedDiscargeIN/A

t FlneIicareEaeN Flanged Discharge Evase DimensionsN/

46 Split HOUSing NoSplit Housing TypeN/

47 Inlet BOo JNo inlet Box Type N/A

45 nlt amerNo I nlet Damper Type N/A

49 Inlet Transtipiece No Inle Transition Piece Flange DimensionsN/

4q Inlet itionr (None 7) Ysinspection Door Size Note 7) 1' NPT

51 Drain Connection (Note 7) Yes D~rain Connection Size (Ns 7 PT

52 Shaft Seals Yes Seal Type

baIsolation 
Base Type N/A

54Isolation Base No Isolation Base Manufacturr /

is Ioato Svmgi No Isolanion Springs Mfr and Model NoIN/

so I Isolation Springs Minimum Diameter I/

or~~ Ilsolation Springs Deflection I/

55 
Iolatiion Sprines Restrains Features I/

59 Flexible Connection Inlet (Note 6 &L 25) [Yes Ilnsulatin(ot2) Ye

6:; Flexible Connection inlet Type BraidedSSTL flexible hose

61i Flexible Inlet Connection Material 1 316L SSbad cntrce il 304 SST

62 1 Flexible Connection Manufacturrer anid Model No

6r Flexible Connection outlet (Nose 6 &25) [Yin

64 IFlexible Connectnon Otlet Type IBraided SSTL flexible hose

65 1Flexible Outlet Connection Mieria[ 31 6L SS braid cosrce-ith 3404 SST

66 1Flexsible Contsurtions Manufactur-er and Model Nc-
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CENTRIFUGAL MULTI-STAGE BLOWER INo
24590-QLMRA NIAC'-O04

Data Sheet: Pat temNo. Rev. No.

24590-IILW-MAD-HOP-0OO1 8 2459_I___-A__________9A/BI

IIProject: R.PP-WTP I Bidg/RDGMO II4LW/H-BOOIC Manufacturer

2 Proiect 3m: 24590 SpornCacltnsManufacturer

Sime: DOE Hnford Stp aolnss 245904tLW-M.4C-140P0oi I Pat No

SaeyCas- S Suprig2rwns 4590-ilL W-M6-HOP-00003 Quatity
(aNoteas 26)oroa Drsvng 24590-HLW-M6-HOP-200G3 Required

0 ~~~Seismic Category(oe26SCH

6 1SSC Chaactensti Air P rmit System Description 124590-IOLW-3 YD-HOP-0000I Quality Level Q

I Descriptions: HfLW Booster Extraction Fans - Note 15

9 Inlet Screen INo

so iilnlet Screen Features PNA

i Blower Pedestal I Yes

12 Blower Pedestal Description 1Common HIDnnting base for Blower, motor. and bearings

13 1Inisulation Studis jNc

14 1Silencer jNo

15 MOTOR AND) DRIVE REQUIREMENTS

16 Driven Equipment/ Motor/ ASD relationship is as follows::

17Blower T2L Number Motor Tau Number ASD Taz Number

15HOP-FAN-0000 IA HOP-MTR-00005A HOP-ASD-00001 A

HOP-F7AN-000011B HOP-MTR-00005B H-OP-ASD-000011B

HOP-FAN-0000 IC HOP-NMTR-00005C HOP-ASD3-000l C

HOP-FAN-00009A HOP-MTR-0.0006A IHOP-ASD-00003A

24 lAdiustablr Speed Drive Yes Provided by others.

26 12 rvdsADprogramming for motor RPM to pass througha no criticnl speed dead bonds to avoid excessive Vibsratin.

11 Ar 36.5 1.15E+00

33 002 20.5 6,46E-01

34 NO 5.790-01 I 82;--C2

35 Hg 1.25E-01 3.94PE-03

3 NO, 9,66E-02 3.040-03

3i7_ OO77E-02 5.35E-04
3E N20 1.25E-02 3,94E-04

39 SO2  6.70E-03 2.110E-04

40 HC1 6.58E-03 2.07E-04

41 NH, 4 376-03 I38F-04

Ht: 3.99E-03 1.26E-04

±4 , 3,53E-03 1. 110E-04

VO.. 2.76E-03 8.69E-05

6, 7ouce See-LI-EHO-00 ppeigesso 1490WP-P -16ST00 r ev. 03 Scin3.5 oeqnmn

6 ote 1) R ote s list e as rov ed fro derivedb si d

60 TBD denete T eDtnue"

7 1) Thr imeerallb aticPresure design develoung contion ous 2isin. WP frmafree dvrp throug stesftfox

72 Th Se moecfconvtv v49-aue of 65 ecSWOasueraeritnti nnotovle]ncsWCs24-L-C-HP 0001] 0e SetoI.. orTcurmns

79 13, Deleted

74 14) Blower housing design pressure shall be -6 psi (-A 66 in WC).

70 15) Contenus of this document are Dangerous Waste Permit affeciting.

05 18) Provide each h/owes beanag- with l0TDs & 2 - dtrectionaol (X and Yft vibration sensors for remote sidiscatiotn

70 19) Radial type roller beariogs shall have labinths type seal.
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CENTRIFUGAL MULTI-STAGE BLOWER MR Nc
2459t1-QL-MRA-MACS-00004

Data Sheet: Plant Item Nc. Rc.. No

24590-H4LW-MAD-H1OP-0OO1 8 124590-HLW-MA-HiOP-FAN-050001ABIC

I Troject RPP-WTP IBldg./Room P IH-W / N-130OIC Ivianufacturer

2 -proietNc' 24590 Spomng Calculatins anfcue

3 Site DOE Hlanford -- PP2459.HlW-M4C-H0P-000 'Purilc

sSafety Class SS '24590-HLW-MO-HOP-0D051 Ossaruty

ISeismico Category (Note 26) SC-HI1 Supr1 rwns 24590 HLW-Mb NOP 20003 6eure
6 SSC Characeristic Air Permit ISystem Descrmtor, :24590-HL1W-IYD-HOP-0000i 'Qualirs' Level IQ

Sysem Noa HOP

a Deacrtom HLW Boaster Extraction Fans -Nate 15
9 20) Critical apeads wtthitn aperating ranges to be blacked in ASD progrsraming

21) This; temtperatare is reqUired far material selection and corrosion analysis. Tne value is tbe average temperature of the inlet temperatre an tine )4 offnagc I and the Dticcharge
Temperaeare on -Tiar 9 of page)1.

22) Biowers shall be insulated (except bearteghousings) by Buyer and heat traced to maintoa casing metal tenmperature above the acid
d eoposat of tbe procesa gas.

12 231 Design blower capiacty is tbe predicted capacty from calcuaton, 24590-HLW-M4C-HO?-0(0I I1 Rev Ipage A-IS cer, Y-32 divided b, 2 (twoblower romming atscapacity) atlus
a 30%1/ mettengees 2461 ACFMW'I .3 =1600 ACFM

t3 24) Shaft speed shall not exceed 3600 rpm unless approved by Buvet. Tip speed of roaxtiag assembly shall no: exceed 530 fps unless approved by Buyr.
4 5) See Specificatin 24590-1ATP-3PS-MAttS-T0005 rev. 0. section 3.8.1.6 for flexible connection requirements

51 26) See Specification 24590-WATP-3 P-MACS-TOO05 rev. 0. section 6.3 for seasmic testing requiremnts.
t 2 7) H-ousing will be fabrtcated from ductile iron or hieb chromiuam mast ten (or better).

19 SAFETY SCREENING X yes -No
20 Satets Screenfirot!. Evaluation Reunired? lif es or 24591-WTP.GIPr-SREG-002. E&NS Signature reesired below._

22
23
24

25
26
27

22
29

31

32
33

Revised to ilcorposrate newe specification 24590-sP,'P-3PS-MACS-
ToooS. Rev. in reove ASME AG-I requiremnsets. AOthar minor clarifications are as noted with revision bars. ~ C" 4,
This data shoot is issued for q nt sJLi K I

Reissued for Purchase. Minor Change (Inclusion of popes 5 L 6 which
were atnantea in Rev. 7). M. O'Nill M. Summenrs C. Men.g D.Lamberd S. Kretzschoamar R.. E. Stevens 712212009

Reissued for Purchase. Minny- revisions an faoas Inr clarity
R-s~ed tlse M-1n~o Roquisitin eabner from 24590-QL-KtRtA-MvACS-
00002 to the -es 24590-QL.-MIRA-MIAC-00004.
Corrected sue numbers and Undated revision oaaaber.
Changed title to Coon-if'Iaga Mati-sta ge Biaxa
Remnosed efere, to nonelied caiaalaaoon 25490-14LW-MAC-PIOP-0I000I.
Added fiald for S2 Characeristc.
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CENTRIFUGAL MULTI-STAGE BLOWER MR No.

Data heet:24590-QL--MRA-MACS-00004
DaaShe;Plant Item No. Rev. No.

24590-HLW-MA4D-HOP-00018 24590-HLW-MA-HP-FAN-00001AB/C9

I jProject: RPP-W TP IBldgJRooi# IHLW / HBO0lC Imanufacturer

2 jProject No: 2490- uprigCluain Manufacturer

3 St:DOE Hanfoird [,upnn acltos 2455544t.W-h4C-10-0001 Part No

I j~feiyClas 552459G-I1LW-M6-HOP-5003 Quantity 6

5 Seismic Category (Note 26) SC-rn Spotn t5't5 49-L-6IO-513Rq_____

7 Sstemaateisi Air Permait System Descrition j2459ll.HLW-3YD-HOP-55sf Quality Level

7~ Sste Chrateis. HO

8 Description; HLW Booster Extraction Fans - Note 15

Added refernce to Note 15.
Updated design inlet conditions, capacity, and external static pressn= to aligs
wish 24S90-HLW-M4C-HOP-0001t1 Rev. I
ECCN 24S90-HLW.M4E-H0t'-5001l.
Added field for Inlet Pressure at Design Conditions in place of Total Static
Pressure (Max) field-
Added field far required minimums efficiency as design conditins per CCN
199933,
Retitled field for tslairean Discharge Temeperatue and deleted Noe 16.

Retitled field froem Natural Frequencies to Critical Speeds fer clarity.
Remuoved normal anti mininuse design conditions for clarity.
Revised AfrCA Drve Aragemens frees 8to 7 to align with industry nffering.
Specified inlet bex positne to 360.
Relocased Blower Mater Operating Weighs and Assembly Weighs fields and a1

7 Specified Roller grease lubricated bearings, added fields forr Mfg.
ard Part # for bearing. lubricant, and couple+B12lr. Crimged coupler to
vesider speciflid
Revised specified materials foe hbnsing, shaft, heower wheel,
Mounting firamne, and inlet bessiransis piece to align wish
industry offering. Mateeial grades ts be specified by vender.
Revised inspection door size and dtrain been vendor specified no
174PT per specifcation, 2450-WTP-3PS-MACS-TD004 Ros. 5.
Revised Split Housing. Inet Bos, & Inlet Transition Piece fields to Na.
Specified seal type ais Double Carbon Ring w/s purge.
Added Note I to Special Drive Features field.
Added (Gurs Cemposition and Acid Dew Pains.
Deleted Noses 5. 10. t3. 16.17, anti revised Noses 7.12,14,16.,19,
20. 2L & 22
Added Netes 23. 24, 23. and 26
Change Nuclear Radiation field on motor data sheet to agree
with EOD.
Revised Design Life on EQD from 5 years to 451 years.
Added Nose in Additional DBE Inforrmanon field to clarif equipent
is sot expected so opecase submerged.

IM. O'Neill S.E. Andersosn C. Mene A. Moretta I S. Kirtzscltmar R. E. Stevens 6/11/2009

Reissued for purchase. Addition of insulation eequirement.

Incorporation of Vendor exceptions and clarifications.

M.D O'Neil S. E. Anderson IC. Mensu C. Knausss S. Krercschmar R, E. Stevens 9/29/20081

Re-issued with updated design conditions, reformatted mechanical

5 datuasheet for clarity, attached motor and EQ dasasbesiss. Tins document 3.26/200]1
superseders 2459(/.HLW-MUD-HOP-00001

M. O'Neill S.E0.Anderson C. Meng C. Knasuss S. Krenschrna R. E. StevensI

4 Re-issued for purchase, added Note 14. and updated design conditions. Y. Nssrdogan G. Dons C. Meng D. Resnemasso J. Rouse 1. Jalyls 3/121/2007

3 Re-issued for purchase J.Rewari N/A N/A R. Tomesezak N/A E. isern 3/7/2005

2 pae design prs conditions and re-isoned for purchase. superseded J. Rewari N/A N/A .TMetcnak N/A E. Iscrn 9121/2004

24590-HLW-MAD-HOP-00019, 00020, 00035. 00036. and 00037., .Rwr / / ~diaNAE sn /220

0 Issued for purchase D. Green N/A J N/A JM.C rdoria N/A H. alali 11/171'2003

R-v Reason for Revision System Respansile E&NS Checker Reviewer Approver Datel
___________________________________________________ [Enf beer REgneer - ____________________ I_____________
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MR No.
ATTACHMENT 1 245 9D-QL-MVRA-MACS-OOO4

24590-HLW-MIAD-HOP-0OO18 PatIe o e o
ELECTRICAL DATA SHEET(PatImNoRvN.

LOW VOLTAGE INDUCTION MOTOR 24590-HLW-EM-HP-MTR-0OOOSAfIB/C 9

7 4590-HLW-EM-HOF-MTR-00DO6A1B/C

Motor Tag No.: 2459O.-HLW-EM-HOP-MTR-OOOO5AfB/C and 245 9O-HLW-EM-HOP-MTR-0OOO6AIB/C

Driven Equipment No.: 24590-HLW-MA-HOP-FAN-OOOI AFBIC and 24590-IHLW-MA-HOF-FAN'-OOO9AIB/C

Service: HLW Booster Extraction Fans

Refer to "Primary Specification": 24590-WTP-3PS-MACS-T0005

LINE TO USER SUPPLIERt UNITS

NO. DESCRIPTO _ 7 SPECIFIED FURNISHED

IBASIC DATA: _
I IRATED HORSEPOWER 

HP

2 SYNCHRONOUS SPEED 
RPM

3 VOLTAGE 
460 *V

4 PHASE 
3-

5 FREQUENCY 
60 H*

6 INSULATION CLASSF-

7 TEMPERATURE RISE ABOVE 401C AMBIENT 80 deg. C

8NEMA DESIGN TYPE (B, C, OTHER) B-

9 EFFICIENCY (STANDARD, PREMIUM)PRMU-

10 ENCLO SURFETYPE (TEFC - SEVERE DUTY PER IEEE StL 841. TEN WP11 TEFC IEEE SUL~

11 ISERVICE FACTOR 1.15-

12 COUPLED DRIVE (DIRECT. BELT, GEAR) Direct -

13 BEARING (ANTI-FRICTION, SLEEVE) Att-Fnctioit

14 BEARING SEAL (ONE END, BOTH ENDS) Both Ends

15 SPACE HEATER (FOR MOTORS> >20 HP) Yes W

16 RTD FOR SLEEVE BEARING : 1 per beanrig for Belt drive only N/A *

17 TERMIAL BOX LOCATION

18 WARRANTY (2 YEARS. 3 YEARS, 5 YEARS) 
seeTs n

19 ISHOP TESTSj 
Ye

-ROUTINE TEST (Yes / No) Yes _____

-FULL TEST (Yes/ No) No

20 SULSRVICE CONDITIONS; 
Inverter Duty__________

21 FLAMMABLE OR EXPLOSIVE GASES No____

22 COMBUSTIBLE. EXPLOSIVE. ABRASIVE OR CONDUCTIVE DUST N

23 WET OR DRY OPERATING CONDITIONS 
Dr

24 NUCLEAR RADIATION 
0.5 meod/hr. ____

25 SPECIAL PAINTING REQUIREMENTS PER IEEE Std. 841 (Note 5) ____

26 OTHER (SCESS. A.PC, Non-ITS) SS

27 OTHER (SEISMIC CATEGORY 1, 11, 111 or IV)j SC-El

50of 10



24590-HLW-MND-HOP-0001MR No.-L-R-AC-00
ATTACHMENT 1 M o

ELECTRICAL DATA SKEET Pln Item No. Rev No.

LOW VOLTAGE INDUCTION MOTOR 24590-HILW -EM-HOP-MTR-0OOO5AIB/C 9

124590-HLW-EM-iOP-MTR-OOO6AIB/C ____

Motor Tag No. 24590 HLW-EM-HOP-MTR-00005A1B/C and 24590-HLW-EM-HOP-MTR-00006A/B/C

Driven Equipment No.: 24590-I{LW-MA-HOP-FAN-OOO0IAIB/C and 24590-HLW-MA-H4OP-EAN-00009A/f0/C

Servce: HILW Booster Extraction Fans

Refer to "Primary Specification": 24590-WTP-3PS-M-ACS-TOOO5______ .

LINE USER SUPP'LIER

NO. DESCRIPTION________________________________ SPECIFIED FURNFISHED UN ITS

28 MANUIFACTURER

29 NEMA FRAME. *-

30 MODEL NUMBER_____

31 SERIAL NUMBER / MANLUFACTURER DATE

32

33 FULL LOAD CURRENT - *A

34 FULL LOAD TORQUE .ft-lb

35 POWER FACTOR: - @ 50 % LOAD %

-@75 % LOAD %

@ 1t00 %LOAD %

36 EFFICIENCY. @ 50% LOAD%

@ @75% LOAD *

-@ 100% LOAD %

37 LOCKED ROTOR CURRENT @ 100 % of RATED VOLTAGE J .A

38 LODCKED ROTOR CURRENT @ 800%1 of RATED VOLTAGE A

39 ALLOWABLE STALL TIME @ FULL VOLTAGE -SEC

40 ALLOWABLE STALL TIME @ 80% of VOLTAGE - *SEC

4t LOSSES @ FULL LOAD -W

42 ROTOR WK2 @ MOTOR SHAFT SPEED (For >250 hp only) lb-fii

43 STARTING POWER FACTOR (For > 75 hp only)__________

44 SUB TRANSIENT REACTANCE ANT) X/R (For > 250 hp, only)

45 WEIGHT -lbs;

46 IROTATION (CW. CCW, Bl-DJR. FACING DRIVEN EQUIPMENT- -

47 IMEAN TIME BETWEEN FAILURE (MOTOR 100 HPI AND ABO\B-)_________

41 STARTING METHOD (FIJLIREDUCED VOLTAGE, ASO APPLICATION) ASD

49
50 1RECOMM~EDOED BEARING LUBRICANT

NOTES:

(1) DELETED

(2) Motor should be applied withes its rating based on service factor of I.C.

(3) Data Sheet Ltne no. from 35 to 47 are applicable for motor 100 HP and above.

(4) The fatn and motor are subjected to the same environmental conditiotts.

(5) See specifcation 24590-1ATP-3PS-MACS-T)OOS, Attachnment B. for requirements.
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24590-ilLW-MAD-HOP-0O18

EQUIPMENT QUALIFICATION Rev.: 96DATASHEET (EQD) Attachment-'2, Page 7 of 10

Equipment Identification

245 90-HLW-MA-HOP-FAN-0000 lA/B/C

Component Tag Number 24590-HLW-MA-HOP-FAN-00009A/B/C SC S S APC

24590-HLW-EM-HOP-MTROO05 A/B/C Safety v D O

I 24590-HLW-EM-HOP-MTR-00OO6AIB/C Casfcto

Manufacturer / Supplier INote 4

Reauisiti on Number 24590-QL-MR-A-MACS-00004

Model Note 4 UJ SC-I USC-n

DIescription (Incluide HLW Boosier Extraction Fans. Saesmic SC1 Usc-Tv

location, elevation])

7 _7sfe Fnctin~s) Provides negative pressure on HLWv melters and primary off-gas system. In conjunction with Stack Extraction

Safey Fuctio~s) Fant, provides motive force for off-gas flow through all off-gas equipment up to and including discharge at stack.

Seismic Safety Functnon Yes U No Room Number(s): H-BOOI1C

Maintenance Accessible Z Y es UNo Method of Maintenance Access: Ul Remote Z Hands On Ul None

Seismic Operability Requirements: Z During Seismic Event Z After Seismic Event

ITS Equipment Type: flPassive Mechanical Z Active Mechanical Z Eiectical

Equipment Environmental Qualification (EEQ)

Environment Z Mild U Harsh Hi Rad Service [] Yes [] No Design Life (yrs) Z 40 D Other___

Contamination Class: C2 with required maintenance

Radiation Class: R2

Time
1Parameter Duration WTP Document Number Submittal Number

Parameter Type/Units : Value (number) Time Units (BUYER) (SELLER)

Normal

Normal High Temperature ('F) S3 40 24590-HLW-UOD-Wl6T- Nt
100001Noe

Normal Low Temperature (7F) 59 40 Yr 400HODWlT Note 4

INormal High Relative Humidity (%RH-) 100 40 yr 250H -UD 1T- Note 4
00001

'Normal Low Relative Humidity (%.RH) 10 1 40 yr 25-LWUD lT- .Note 4
100001 ____________

[Normal High Pressure (in.-w.g.) 0 40 yr 2459-HLW-UOD-WI 6T- 1Note 4

Normal Low Pressure (in.-w.g.) -0.1 40 yr 1400H-W6T ot

24590-HLW-UOD-WI 6T-
Normal Radiation Dose Rate InmRfhr) 0.5 40 Vr I0~ Note 4

vibration Magnitude kg) NA 40 NT- N/A Note 4

Vibration Frequency (Hz) '\''A 40 vi- N/A Note 4

1Additional Normal Information:

24590-ENG-FOO065 Rev 1 (2.120.2008) Ref. N/A



24590-HLW-MAkD-HOP-0ll1 8

EQUIPMENT QUALIFICATION Rev.: 9SDATASHEET (EQD) Attachment 2, Page 8 of 10

Equipment Environmental Qualification (EEQ)_(continued)

Time
Parameter Duration I WTP Document Number Submittal Number

Parameter Type/Units Value (number) Time units (BLYER) (SELLER)

Abnormal

Abnoral Hgh Teperaure (F) 9 8 124590-HLW-UOD-W) 6T- Nt

Abnormal Lowh Temperature ('F) 9 1 8 1hr/yr I49-HWUD-IT Note 4
________ _______00001

Abnormal High Relpate uiy(7 H 59 ___ _ -v 124590-HLW-U0D-WI'6T- Nt

Abnormal Lowh Relative Humnidity (%RH) 950 8 hryr 24590-HiLW-UOD-Wl6T- Nt
_______ ______ _______00001Noe

High ressue (in-w~g. 4 8 r'vr 24590-HLW-UOD-W161- Nt
Abnormal Lo (eaieHmidity. -6.7 1 8 hr/yr I ~9H\~0\lT Note 4

Abnormal Raaion Doessue Rate (mR/hr.) 0. 0 h,,, 24590-HLW-UOD-Wl6T- Note 4
_______________________ 1 00001

AetnSrinle Sysitemn PoRe YESh, 2. hr/yr 24590-HLNN-UOD-W I6T- Note 4
00001

Additional Abnormal Information

Design Basis Events (DBE)_____ __________ ____________ ____________

DBE Lowh Temperature (ff) 95 1000 h- 24590-l-LW-UOD-WI 6T- Note 4
00001

DBEHiat Rlatve umiity(%R) 9 48 hr 24590-HL1A-UOD-Wl 6T-
DB o eprtref)5 00 lt 00001 Note 4

24590-HLWV-UOD-Wl 61-
DBE Low~ Relative Humnidity (%/RH) 10 1000 hr 001INote 4

DBE igh ressre (m-w~.) 424_590-HLW-UOD-VWI6T- Nt

:DBE Low Ressurve Huin-we. -6.7 1 100( 1 hr 250HWUDW6- Not 4
_______________________ _____ _____ - _____ 00001

24590-HLW-UOD-WI 61-
DBE Raaion o~se Re(mR/brg) 000 hr 100001 INote 4

FBLoo H ess (nly Q. 226. 1000 hr 124590-H-LWK-UOD-W1 6T- Note 4
100001

Submergece (0) /A~ N/A 24590-HLW-UOD-WI 61- Nt

ChemRicaSpra Exos Re (mesr 12.50 hr- 49-L-U W11 Note 4
I 00001

Spray exposur ist copoe of0 wtr from Nire supeso4ytm

Additional DBE Informatio
Sbegne(t **imu isA- not Nxetdt prt umre ratraDEfo e4n

24590-ENG-F00065U0D' V Re6(2008TRf-/



24590-HELW-MAD-HOP-

EQUIPMENT QUALIFICATION ~ 00018 Rev.:'

DATASHEET (EQD) Attachment 2, Page 9 of 10

DBE Chemical Exposure Details

DBE Chemical Types/Concentrations NONE

Power onnecton Method Nt

110 Signals to/from Equipment Note 3

1/O Connection Method Note 3

Equipment Seismic Qualification (ESQ)

Paramter itleReferenceDocumlenlt Version/
Parmetr TtleNumber RevisionReak

ENGINEERING SPECIFICATION FOR 24590-)XIT-3PS-FBOl Rev. 3 N/A

WTP Seismic Design: STRUCTURAL DESIGN LOADS FOR T0001

Specification (BUYER) SEISMIC CATEGORY III & IV
EQUIPMENT AND TANKS

ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FBOI- Rev. 3 N/A

Specified Seismic Load STRUCTURAL DESIGN LOADS FOR TOOO I

(BUYER) iSEISMIC CATEGORY MI & IN
EQUIPMENT AND TANKS

N/A N/A N/A To be provided by the Seller va

Design S~eismic Load 
the G-321 I-E submittal process

NANAN/A To he provided by the Seller via

Qualification Rephort 
the G-321 -E submittal process.

Nubr(SELLER) (Note 2)

Submittal Number TBD I TBD TBD iN/A

(BUTYER)

24590-ENG-FO0065 Rev 1 (2,20/2008) 
Ref:. N/A



24590-lL W-MAD-HOP-0001 8

EQUIPMENT QUALIFICATION Rev.: 9S DATAS WELT (EQD) Attachment 2, Page 10 of 10

Notes and Additional Information

Note 1: Where pressure is given in inches of water column (in-w.c.) in the source document, it is generauil assumed that this is in
reference to atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.).

Note 2: Supplier (Seller) shall perform Equipment Seismic and Environmental Qualification in accordance with the listed
parameters and the applicable specification requirements.

Note 3: To be provided by Seller.

Note 4: Data to be provided by Seller through the submittal process as required on the G-32l-E form.

P ease note tn~at source soeaa nuciear. ann byeroect matenas
as defined inthe Atomic Energy Act o' 1 954 (AEAi are reoarates
a! tre J. S Denartmerr o' Erercv DOE, facr'rr es excujssve o.y
DOE acting Purasuant to is AEA nuisositv DOE asserts tsa:
Pursuant to AEA, it hs sore asd eeciasree tesoonsin liv ass
auinosty to regulate source scec a nilea, ass nDrDaict
materials at DOE-ownec nuclea facilties information cotfamned
nerein on ran onrciades is orworect for orocess nes otiron
narrooses 05i

24590-ENG-FO0065 Rev 1(2/20,2009 RS-N/
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3at Sieee: DOEn ]Lafo.ord N

4 Sfet Clss SSSuportng rawngs 24590 FtLW.M-HOP-OOO Qu0antity 5

S eimi atgoy(e2) SCLW mA - IllP00 3 24590-HLW M A-H OP-F N-00 Requited

6 SCDiit2i459Ar 0er i System n Desc aio ns 2459HL-4CHOP'001 Q u at unevl

SysP~etmNo 1ar HOo

is Inor Deasis TeSerSe Minimm 59'F Mximu 95 'F Relative Humidity 10% ranin)

5 Oeraism i d e nso ns (Note 57) Widtht Leviel LeQt

38 lweri n Whee ga Tyoek (N o 4 lwe -' BNowe Sh14iaee

33I nd Design raemHrsperr Actualm Brak Boepwerity10 (in

1 1 )Eviosin a (u fNote1) Cs utl (sen Atr ahn 2) Blnowr Wheelar Atmospheric Steelur Gra IinheeW

33TT~ n Bhafl Staialess SNtee Gra) ' ne Bx rasie t ei n i C nd Caos t D12til I17G

45 Iet V1n2NA1Gad IA IschtArgTemperNAGae I/

1 1Ileti Sic rce IN/ Grd IN/A OSACmpail Safety GurdCrbnStel Grd

43 Flaned Eficnle t Deinesdton Flaned nlt D iensniions

is lwrang ed Dei ge Coneson Ranged DichrgDmesin

49 Fange Discharge aemp Iat Designvs 
Doneisions IN/Aptca pes _ Nt 7

4 nlt oxN 
Inlet Box P sto IN/A

3 Inle t o ra sition iece Driv Inlet TihrgiinecRagDiesosIA

C ShI Sealwere 
Seat TypeDubeCroRigwpre

2 4 Is o l tio Basei o Tyote I)N/An

Isolation Spring Mfrin andight

77 Blation Sparings [yeIole-eas e ub cae Isotatin Srigsf Deflectionr

28 L~~ibricant Pan # B~~larian S ne s Rsrin Feat ures(N ts1 &2)LIULf 10k

29 j~chancaJ~u~li-,Mn/ IC



CENTRIFUGAL MULTI-STAGE BLOWER 1MR No

DtShe:Plant Item No. Rev. No.

24590-LW-NID-HOP-0038 24590-HLW-MA-HOP-FAN0O008AIB/C5

24 50-HL -MAD-HO-0008 I24590-HLW-MA-HOF-FAN-0001 OAIB/C

I Project: RPP-WTT IBldg./Room W HW / U-0429 Manufacturer______

2 TPejet No: 24590 1Supporting Calculations 124590 HLW-M14C-HOP-00l1 I Manufacturr

3 Site: f DOE Hanford 1~~

4 Safety Class SS Supporting Detawings 24590O1HLW-M6-HOP O008 6untt

5 Seismic Category (Note 27) SCHIj 124596-HlW-M6.HO?.20O0t Required

6 SSC chaaaeeistr Air Permit System Description. 245901HLW-23YD-HOPOOOOI1 Q ualiry Level IQ

7 {Svstem No. Hop T
8 LDesrition: IHLW Offgas Stack Extraction Blower - Note 14

9 LTlexible Coennection Inlet (Note 23 & 26)-K JYO - isation (Note 24) Yes

to I FexibleConnecion Inet T Braided SSTL flexil hs

14 Flexible Connection Oulet Type Braided SSTLE flexible hoseI

Dtrleile OqutleCnneto aeil36 
1 radcntutdwt 0

Flexibl nlConnction Matcerand Modeld costuce wih30 S

17 Fil SCe to Mauatre n odlN

is Inlet Screen Features IN/A

i9 Blower Pedestal Yes

20 Blower Pedestal DescriptoCmon munting base for blower. motor, and bearings

21 inaulation Stiads jNo

2 ilencer 
INe

23 OTOR AND DRIVE REQUIREMENT'S

V24 1Driven 
Equipment 

/Motor 
/ ASD relationship 

is as follows::
25 Bllower TaL Number Motor Tau Number ASD Tag Number

26 H-OP-FAN-00008A HOP-MTR-00007A HOP-ASD-00002A

27 HOF-FAN-00008B HOP-MTR-0000l7B HOP-ASD-000012B

26 I HOP-FAN-00008C HOP-NTR-00007lC BOP-ASD-00002C

29 HOP-FAN-IOCIOA HOP-MT-00008A H-OP-ASD-00004A

30 HOP-FAN-O0010B IIOP-NfTR-00009B HOP-ASD-00004B

3' 1-OP-FAN-flOQI tC HOP-MTR-OtIO0tC HOP-ASD-10D04C

32 .Vanable Sed Drive IYes Providedl o otnera

35GA COMP 207SITION0

1- NH, 2W4- 6.747E404

44 H 20 38.40 1.03E+04

45 SO, 0.7E0 5AK8-01
42 NO2  2.89E-02 7.66E-04

43 CO3 2."E-024 6.47E-04

s N2H 1.25E-02 3.32E-04

so, 6.70E-03 1.78E-04

N2 H 4,83E-03 1 .28E-04

48 C 8.52E-04 2.26E-05

5,1Particulate 4.34E-1 1 1.15F=-12

55 17oeal 3770.56 100

5-, Source: 24590-HL-W-M4E-HOP-OO01 pages 14-1 Grow 61

2 o, 10



CENTRIFUGAL MIJLTI-STAGE BLOWETR NRo
24590-QL-.MRA-MACS-00004

Data Sheet: Pln Item No. Rev. No.

24590-HLW-MAID-HOP-00038 :24590-HLW-MtA-HJOP-FAN-OOO8AIB/C5
124590-.HLW-MIA-HOP-FAN-OOIIIA/B/C

I Protect. RI'P-WTP BhdikJoom # I HLW 1 -0429 Manufacturer

- Pribect No: [ 24590 1Supporting Calculations 124590.HLW.M4C-HOP-000 Il Manufacturer

3 ISite: DEHnodIIa:N

4 aftClass SS Suprig rwns 24590-11ILW-M6-HOP-00008 )Quantity 1

5 Seismic Category(Nt27 Cn 250HW 6HO-09 que I

67 SSC chimiteriuiicAiPemt SseDecito --- 1z0HW3DHP00I I udylev 0

7 System No.HO

I Description: 111W Offgas Stack Extraction Blower - Note 14

to 1) *Denotes data to be Provided / verified by vendor.

1t 2) N/A denotes "Not Applicable".

12 3) TBD denotes "To Be Deteimined".
13 4) The impeller shall be anti-surge design developing continuously rising SP from free delivery thni shutoff.

5)S Bounineg dimensions sot to exceed 70" *Wx 76" H x 120' L. (Blower,.Motor and Baseplatel.

15 6) Deleted

6 7) See Specification 24590-WTP-3PS-MACS-T0005 rev. 0, section 3.9.

17 8) Deleted

t8 9) Rotation is listed as viewed from doive side.

1') 10) Deleted

20 11) Deleted

21 12) Blower housing design pressure shall be -3 psi (-82 in WC).
22 13) Deleted

23 14) Cameo's of this document are Dunitemus Waste Permit affectnL

24 15) Deleted

25 16) Deleted
26 1 7) Crtical speeds withtn operating ranges to be blocked in ASD programming

I 1M This tempemature is required for material selection and corrosion analy'sis. The value is the average temperature of the inlet temperature to hine 14 of page I and the

Discharge Temperature, on Line 19 of page 1.
28 19/ Provide each blower bearing with RTDs & 2 - directional (X aod Y) vibration senos for remote indication

29 20) Radial type roller bearings shall hove labyrinth type seal.

30 21) The original, inure conservative sf82 inches WC was retained raiher than the minimum value 70 inches WC in 24590-H-LW-M4C-HOP-00011 Rev. 2.

22 Design blower capacity is the predicted capacitv fromn calculation, 24590-HfLW-M4C.IIOP-0001 1 Rev I Page A-10 Cell Y61. divided by 2 (two blowems runningeat
31 capacity)
32 23) Connections shall match Buyer Is supply ptpe: 10 inch diameter, 3161L SS, Schedule 40S, wl 150 lb, RF Flange.

24) Blowers shallbe insulated (except booting housings) by Buyer and heat traced to maintain casing metal temperature above tine acid
33 dempotnt of the process gas.

34 25) Shofi speed shall not exceed 3600 mm untless approved by Borer. Tip speed of rotating assembly shall not exceed 530 fps unless approved by Burr.

~5 26) See Specification 24590-WTA1P-3PS-M1ACS-T0005 rev-.0.seenon 3.8.1.6 for flexible connecction requirements.

36 27) See Specification 24590- iT-3PS-MACS-TOOO5 rev. 0. section 6.3 for seismic testing requirements.

3-
38
3q

40 1SAFETY SCREEN-ING
4' Safetv Screen ingfEvaluation Required? If yes Der 24590-1ATP-GPO'-SRFG-O02. E,&NS Signature required below. XYsN

42

43

45

46-

41

4s



CENTRIFUGAL MULTI-STAGE BLOWER MR No MAMAS000

Data Sheet: Plant Item No Rev. Nc.

' .450-HL -MAD-OP-0038 2459D- HLW-,MA-HOP -FAN -00008A/BfC

24 9O~LW.ADflO -OO 3SI 459O0ffLW.A.AHOP-FANOODOA//

lProtct: R] IV P Bldi!./Roorr IHRLW / H-11429 Manufacturer

Prcro24590 1ISupnortirg Calcsiatons '245 9()-HL-W-.M4-HOF 000/ Manufacturerr

Su I DOE Hianford 
IPars No

4 1SatvClaSs SS Supnorting Draoins 2 4590-H1 4,6-OHOP00CO1 Quantity

5 Seistmic Category (Note 27) SC-1ll 2459G HLW-M6 HOP 200 Required

6 10 Os ensI Air Permit ISvstetr Descripton 2410 -HLO V-30 il3n00O0 Qoualit Lse IQ

Syste No.HOT'

E IDescrntior.: HIIW Offgas Stack Extraction Blower - Note 14 _________________________________

& Other wen r cl rficati n arev 3s noe witehl reiso bars.lo d j S Keccm r cvoc 7 22

This data sheet is issued for uiote.
Reissued for Purchase. Minor chnge, (=11.15i0n Of DageS 5

Reissued for purcriase. Minor r"visions to tormat for clart.

Revised the Matenal Reouisition nomber from 24590-QL-A-

MACS-00002 to the new 24590-QL-MP_--MACS-00D04.

Corrected Lag nuotibers; sod updated revision oumoec.

Changed title to Centrifuga' Multi-stage Blowers.

Remotved refereince to cancelled calculation 25490-0IL%-MAC-

030P-l000.
Added field for SSC Charactenistic.

Added reference to Note 14.

Upodated design inlet conditions. capacity sod static ressur- is

align with 24590.HLW-M4C4F10Y00I Rev.I

& HCCN 240 90-lLVk-M4=0-HOP-0000l.

Added field for Inlet pressure at Design Conditions ir, place ofToual

Stanc Pressure fMaxi field.

Added field for required mninimume eficiency at design coriditos

per CCN 199933. Changed title of field for Maximum Dischsarge

Temernatitrc anid deleted Not-. 16

Changed title of field from Natural Frequenicies to Cntical Speeds

for c antt

3 Removed normal and minimum diesizinr conditions for dottyi

Revised 10IA-Divhi0&atizemlent frontS to 7tc aitet with

industry offenceg.

Soecified inlet box position to 360.

Changed AMCA Discharge from liob'asto isCV. 360 to

allitee with AMCA 99-2406-03.

Relocaied Blower Motor Operatig Weight and.4Assembly

Weight fields and added field for Overall Skid Dimensions

Specified Roller gi-ease snse etns added fields fior mfg,

and Pants for bearing- lubricant. acd couper Changred couplet

to vendior specified.

ReI sed Scified materials for hosisng. tsablower whreel,

mounting frame, sod Mile bosI~cmnsitioo piece is Iiign with

rroses offenncr. Material erdes so be sprcified~m dv ondor

Revised inspection door stze and drain from vendor soecifiod is

1 NP nr specification. 2459G-W7T--3PS-NMAO-S-0 004 Res. 5.

Specified seal type as Dooble Caftnon Ring w puree.

Added Note 2 to Special rnce Fostures field.

Added Gas Composition.

Deleted Notes 10, 1-. 16and revsed Notes 17, 10. 19. 10, L21. Scott E

Added Notes 22. i23-24. 25 26. & 2 Mikse CNil Anderson IC Meng A. M orrens S trrscmu R. Stevens 6 1209

Re-issued with updated design conditions, reformatted mechanical

2 .oatasoeet to- clants. attached moior and EQ dntasheetv. Tots

document suriercedes 2459tj-ILW-MUD-HOP-00002. SotE

Mike 0 Nill: A derson C. M e: knauss S K cr shmar R. Steven, 26 2 (1M

Ike-issued ftorPuchase, added Note 12. atid tadod design G.Nmgt Dune. C. Meng D. Reinemans J. Rouse .1, .uivk 3'! r0'

condtont. 
yl

0
I

o Issued for purcsiase j. Rewar. N N'A N/'A , Medina N/A F. lser '120l04

ReResonfo ReisonSystem I quipmett
£oeee EnaonforReisinr E&NS Checker Reviewer Approive- Date

4 of 10C



MR No,

ATTACHMENT I 49QLM A AC 004
2459O0iTLW-MAD-HOP-OOO38 P4590-Item RA-NCo.00
ELECTRICAL DATA SHEET Pln tmInRev No

LOW VOLTAGE INDUCTION MOTOR 25OHWE~O~T-OOM/

I 24590-HLW-EM.HOP-,MTR-OOO8A/B/C 5

Motor Tag No: 24S590-4LW-EM1 HOP-M TR-00O07A/B/C and 24 5 90HLWEM HOP MTR-0OO08AfB/C

Driven Eauirment'No.: 2459O-HLW-MA-HOP-FAN-O0OOSMIC and 2459O-FHLW-MA-HOP-FANOOO I A/B/C

Service: HLW Offgas Stack Extraction Far

Refer to "Pimary Snecification": 24590-WTP-3PS-MACS-TRIGS

1IN DESCRIPTION USER SUPPLIER UNITS

NO. I ____________________________________ 
TSPECIfIED FURNISHED

iBASIC DATA: 
H

I )RATED HREOVRH

2 SYNCHRONOUS SPEED 
RPMC

3 1VOLTAGE 
460 !

4 JPFASE 
j3

= FREQUENCY 
]60~ H7

6 DZSULATION CLASS 
F

ITEMPTERATLIRE RISE ABOVE 40'C AMIBIENT 
desz. C

.. NEMA DESIGN TYPE (B, C, OTIER) B -

9EFFICIEN CY (STANDARD. PPENIITM) PREWMEO

1D ENCLOSURE TYPE (TEFC - SEVERE DUTY PER IEEE Std. 941, 'FENY, WPID TEFC IEEE Std.Cj

1 1 SERVICE FACTOR 
LIS

12 COUPLED DRIVlE (DIRECT. HE-:. GEAR) Direor

13I BEARING (ANTI-FRICTION, SLEEVE) AM~-Fnetion

14 BEARING SEAL (ONE EN D. BOTH END Both End,

15 SPACE ITEATER (FOR MOTORS >20 HP) Yes C

16 RTD FOR SLEEVE BEARING : "per bearing for Belt drive on i\ N/ A _____

1'7 TERMINAL BOX LOCATION

18WARRAJNTY (2 YEARS. 3 YEARVS. 5 YEARS) e em n

II condition

19 ISI-OP TESTS 
_____

-MPFR STANDARD TE ST (Y es, No) Yes___

- OUTINE TEST (Yes / No) Yes ______

-FUJLL TEST (Yes No) N

20 IUNUSUAL SERVICE CONDITIONS: 
inverte Duty ___

2s SPECIAL PAINTING REQUIR-EMENTS PER IEEE Std, 941 (Nte5

26 OTHER (SC.SS, APC. Non-ITS) SS ______

27 OTHER (SEISMIC CATEGORY, 1. ! O or IV SC-I

5 of 10



rATTACHMENT i. MR No.

2459O-ELW-MAI)-HOP-OO38 2459O-QL-MRA-MACS-OOO4 ___

ELECTRICAL DATA SHEET Plant Item No. Rev No.

LOW VOLTAGE INDUCTION MOTOR 249-L-N-OPMR007I/ I
2459O-IHLW-EM-HOP-NITR-00008[BC____

Motor Tag No.: 24590-HLW-E.M-HOP-MTR-OOOO7AIB/C and 24590-HLW-EM -HOP -MTROOGO08AIB/C

Driven Equipment No.: 2459G-HLW-MA.HOP-FAN-00OO08PB/C and 2459O0-LW-MA-HOP-FAN-0OOI GA/B/C

Service: HLW Offgas Stack Extaction Fan

Refer to 'Primwary Specificatior": 24590-'WTP-3PS-M1ACS-TOOS

LINE DESCRIPTION U SE SUPPLIER UNITS

NO. 
ISPCFE FUNSD

28 IMANUFACTURER_____

29 ~ _ _AFRM

30 MODEL NUMBER_____

31 SERIAL NUMNBER / MIAN UFACTURER DATE _____

32

33 FUL.- LOAD CURRENT 
.A

34 FULL LATORQUE 
- ______ t-In

35 POWER FACTOR: - @ 50 % LOAD_____

@ @75 % LOAD.

36 EFFICIENCY -@50/ LOAD _____P____

d, 75% LOAD I________~
-@100% LOAD 

I

37 LOCKED ROTOR CURRENT 0) 100 %/ of RATED VOLTAGE ________

38 LOCKED ROTOR CU RRENT @ 80% of RATED VOLTAGE 
A

39 JALLOWABLE STALL TIME La FULL VOLT AGE 
SEC____

40 ALLOWABLE STALL TIME aE 80% of VOLTAGE 
SEC____

41 LOSSES @ FULL LOAD 
_________ W

42 ROTOR WK2 @ MOTOR SI-AFT SPEED (For > 250 hp only) ________

43 TAR87TING POWER FACTOR (For , 75 hp only)

44 SUB TRANSIENT REACTANCE AND XIR (For >250 hp only) _____

46 IROTATION (C V. CCV,. L-,-DNlL) FACING DRIVEN EQ1lTNMENT j
4" NMAN TIME BEFTWEEN FAILURE (MOTOR 100 HF AND ABOE)B

48 ISTARTING METHOD (FLLI.REDUCED VOLT AGE. ASO APPLICATION ] ASD ___

50 IRECOMMENDED BEAkRING LUBRICAINT 
____

(1) DELETED

(2) Motor should be applied within its rating ho~sed on service factor of 1.0.

(3) Data Sheet Line no. from 35 to 47 are appliable for motor 100 HP,? and arove.

(4) The fan and motor are subjected to the some environmental conditions.

(5) See specifcation 24591-WTP-31'S-M~ACS-TOIIS Attachment B, for requirements.

6 of 10



2459O-HILW-MAD-HOP-0OO38

EQUIPMENT QUALIFICATION Rev.: 5

DATASHEET (EQD) Attachment 2, Page 7 of 10

Equipment Identification

24590-HLW-MA-HOPFAN-000lOAfB/C 
AP

Copnn a ubr 24590OHLW-EM-HOP-MTR-00007A/B3/C Safety W SDC El SDS 7 R

24590-HLW-EM-HOP-MR -00008AIB3/C Classification

Manufacturer / Supplier Note 4

Requisition Numbeer 24590-QL-MR.A-MACS-0000)
4

Model Note 4 F- SC-I SC-Il

Desrito (Include HLW Offgas Stack Extraction Fans. Seismic Z SC-I SC-TV

descriptive text [e.gCtor
location, elevation])

Safey Fuictin~s) Provides negative pressure on H-1W secondary off-gas system. In conjunction with Booster Extraction,

Safev Fuctio~s) Fans, provides motive force for off-gas flow through all off-gas equipment up to and including discharge at stack.

Seismiuc Safety Function Yes No Room Number(s): H-0429

Maintenance Accessible Y ses ENo Method of Maintenance Access: E] Remote ED Hands On E None

Seismic Operability Requirements: Z During Seismic Even, Z After Seismic Event

ITS Equipment Type:. 1 Passive Mechanical Active Mechanical Z Electrical

Equipment Environmental Qualification (EEQ)

Environment Z Mild 7 Harsh Hi Rad Service E] Yes Z No Design Life tvts) Z 40 EOther-

Contamination Class: C2/C3 with reouired maintenance

1Radiation Class: R2

Time

Parameter Duratio WTP Document Number Submittal Number

Parameter Typellluits Value (number) Time Units (BUYER) (SELLER)

INormal
245 90-HLW-LT0D-W1I 6T- ot

Normal High Temperature ('F) 95 40 yr 000014

Normal Low Temperature ('F) 59 40 Y7 24590-HLW-U00-W]6T- Note 4

'Normal High Relative Humidity (%R.H) 100 40 yr 250T!LT-0DV T Note Z

Norml Lo Reltiv24590-HLW-l-JUOD-Wl6T-
Noml o RltieHumidity (%RI-) 10 yr [ 0000 Note 4

Normal HLow Pressure (in.-w..) -0. 40 yr 24590-HLW-UOD-WI6T- INote 4

Norna Lo,,' resure(in-\vg.)-0. 40yY 24590-HLW-UD-WI6T- Note 4

Normal Radiation Dose Rate )mRmnr) 0'. 40 yr 2900001-X 6T Nt

Vibration Maganitude NIA 40g) oe

Vibration Frequency (H z) 'N/A 40 yr jNAi Note 4

24'590-ENG-F00065 Rev 1 (2,20,/2008) 
Ref: N/A



24590-HLW-MAD-HOP-00038

EQUIPMENT QUALIFICATION Rev.: 5

DATASIIEET (EQD) Attachment 2, Page Sof 10

Equipment Environmental Qualification (EEQ) (continued)

I Time
Parameter Duration WT- Document Number Submittal Number

Parameter TypefUnits Value (nmber) Time units (BUYER) (SELLER)

Additional Normal Information:

Abnormal I 24590-HLW-U0D-WI 6T- Nt

Abnormal High Temperature (7F) 95 8 ihr 00001 Nt

245910-H-U1K 
IOD-W 6T-

Abnormal High Rempate uiy(%R 59 8 hr 00001 Note 4

Abnormal Lowh Relative H~umidity (%RH) 90 8 hr 24590OHIWU0DAl6T Note 4

Abnoral Hgh Pessue (i.-w~~l 4 8 hr 24590 HLW COD W6T- Nt

Abnormal Low Ressurve Huidityg. -6.7R 1 8 249-LWU W hTr Note 4

Abnormal Raaion Prse Re(mR/br~) 0. 0 hr i24590-HLW-UOD-W] 6T- Note 4

Abnoma High T eraure -6.7) hr 24590-HLW-UOD-Wl6T- Note 4
00001

DBE Lw Teperaure 0 F) 9 100 hr 24590-HLW-UOD-W I6T- Nt

AbnoHiah ReliativeHumidite (%R/H) 0.5 100 h, 9.HWU- lOT Note 4

DBE ~ ~ ~ ~ - Y Low Reltiv Hmdt(R10 00 hr 24590-HLWA-U-OD-W I6T- Nt

De HpigheSe Pressue ntg. 2490HLhrDW1 Note 4

Deig Bai v nt D E 24590-HLW-UOD-W1'l6T- F
DBE Raiatio Dosperare (m ) 0.5 100 hr 001INote 4

24590-HLW-UOD-WI6T-

FBLoo Tmeightur (7) 158 1000 hr 000 Note 4

Subergnce(ft N!~ I24590-HLWK-UOD-W 16T- Note 4

N/As N{A 00001

Chemial/Spay ExosureYet r 24590-HLW-UOD-W16T- Nt

Spra expsur isssr (iomosed of. w0ter fro Nore supes4 ytm

DBaddiation De fRmation~h) . 0 h
*~ou~mniisnt xpcid oonrar ubere o ate aDE0lod0ve1

~~90-ENG-F00065W-UD-W ReT-22 08)Rf



24590411W-MAD-HOr-

EQUIPMENT QUALIFICATION003 e.

DATASHEET (IEQD) Attachment 2, Page 9 of 10

DBE Chemical Exposure Details

DBE Chemical Types/Concentrations NONE

Power Supply Frequency (Hz) 60

Power Connection Method Note 3

1/0 Signals to/from EquipetNe3

I/O Connection Method Note 3

interfaces (Mechanical)

mounting Configuration (orientation) Note 3inoccrt e

Moutig etod(blt, elsrt.)Isolation springs / base to be welded to existing embeds or anchored inocnr tpnding on thei

MouningMethd (olts weds, tc. Seller's anchorage configuration.

Auxiliary Devices iNone

Equipment Seismic Qualification (ESQ)

ParmeerTileReference/Document Version /
Number Rvso

IENGINEERING SPECIFICATION FOR 24590.WT-3PS-FBOl- 3 N/A

WTP Seismic Design STRUCTURAL DESIGN LOADS FOR T0001

Specification (BUYER) SEISMIC CATEGORY III & IV
EQUIPMENT AND TANKS

ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FB0I- 3 N/A

Specified Seismic Load STRUCTURAL DESIGN LOADS FOR T0001

(BUYER) SEISMIC CATEGORY III & TV

EQUIPMENT AND TANKS

N/A N/A N/A To he provided by the Seller via

Desig-n Seismic Load 
the G-3 2 1-E submittal process.

(SELLER 
(oe2

7fctn hdN/A N/A N/A To be provided by the Seller via1

Qualification Method 
the G-3 21 -E submittal process.

(SELLER),~te2

N/A N/A - -N/A To be provided by the Seller via

Qualification Report 
the G-3 21 -E submittal process.

Number (SELLER) (Note 2)

Submittal Number TBD TBD TBD N/A

(BUYER)I

24590-ENG-FOO065 Rev I (2/~20!208) 
Ref: N'/A



24590-L W-MAD-HOP-D0038

EQUIPMENT QUALIFICATION Rev.: 5S 10 DATASHEET (EQD) Attachment 2, Page 10 of 10

F Notes and Additional Information

Note 1: Where pressure is given in inches of water colun (in-w.c.) in the source document, it is generally ass-an.ed that this is in

reference to atmospheric pressure and is therefore equivalent to inches of water gage (inl-w.g.).

Note 2: Supplier (Seller) shall perform Equipment Seismic and Environmental Qualification in accordance with the listed

parameters and the applicable specification requirements.

Note 3: To be provided by Seller.

N ote 4: Data to be provided by Seller through the submittal process as required on the G-3 21 -E form.

Pease rcc hna so~rze soec~ai nccea eeC DVDm-ct maita
a e in a ec in tee Atomic Energy Act of P954 (AEA) ae renuataed
at t ne J S, Department of Energy (DOE) fec, ties eec usie a yEl
DOE ectinQ pursuant to its AEA autnority DOE asserts lhat
susin to AEA it has scie ea exclusive 'eSCccSni ltv an,
acicoritx Ic reas ate source soecia nuciea- eec. Dyarcu
materials at DOE-oneo nuclear facxiceE linfommatitce conttained
herein on raionuolides is proved for process descritin
purposes only

24590 -ENG-F00065 Rev (2202008. Ref. N/A



R11223092

RIVER PROTECTION PROJECT - WASTE TREATMENT PLANT

ENGINEERING SPECIFICATION

FOR

Single Stage H1igh Integrity Centrifugal Fans and Blowers (AG-I)

Please note tnat source, soecial nuclear, and nycroduct materials

as defined in the Atomic Energy Act of 1954 (AEA) are regulated

DOE acting pursuant to its AEA authority DOE asserts that

pursuant to AEA, it htas sole ann exclusive responsiility and

authority to regulate source, special nuclear, and byproduct

materials at DDE-owneo nuclear facilities Information contained

herei n on radionuclixes is provided for process nescoption

nu rposen Only.

Content applicable to ALARA? Yes Z No Quality Level

iADR No. Rev

Specification changes retroactive? El Yes Z No
F N/A (alpha revision or revision 0) DOE Contract No.

DE-AC27-01RV14 136

6 4 Z6l M. Summers ~J. Williamison LG. Du l.Id 6 G. Garcia

5 1/27/09 I S. Anderson John Dick Gerard Garcia Chri s N4eng Janet Roth

4 2/13/08 S. Anderson John Dick Gerard Garcia Merl Rosenthal Robert Voke

3 2/1/07 K. Yu J. Dick E.Diaz D Lord Robert Voke

2 11/17/05 A. Saguisag I WN. Lawrence G. Garcia N/A Robert Voke

1 72/4 A ausgG alci Dennis Klein for XADennis Klein for

1 1/22/04 A. Sagoisag I . Garcia Jn GSanrs/arhDna
Garth Duncan

REV DATE BY CHECK REVIEW ~ E&NS DPEM/EM
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Revision Historv

Revision Reason for Revision

0 Issued for Purchase

Added information for multi-stage blowers including Ellis & Watts' input and definitions of abbreviations in spec,
incorporated SCNs 24590-WTP-3PN-MACS-00008, 00009 L 0001lmade editorial changes, clarified coating

__________ requirements and re-issued for purchase.

2 rIncorporated SCNs 24590-W;T-3PN-MACS-00016, adding additional acceptable excepti ons/clarifi cations from Supplier,
and 24590-WTP-3PN-MiACS-000l 8, allowing use of ASME PTC-I 0-1997 test procedure for performance testing of
multi-stage blowers.

Clarified required number of wire for dual element RTD.

Changed Par. 3.9.4 to remove requirement so mount signal conditioner to ASD cabinet L specified preferred Foundation

Fieldlbus converters.

Changed Par. 8.1 Ito clarify QA program requirements.

Incorporated editorial comments and re-issued for purchase,

Added issue dates for referenced codes and standards as noted in parent codes or standards listed in SRD. Where
Engineering Equivalency Evaluation has been done, dates of lates t equivalent editions have been added instead of dates
shown in parent codes or standards. Deleted AMCA 99 - Standards Handbook.

* Incorporate 24590-WVTP-SDDR-HV-06-00007.
Deleted ASDs from scope.
Modified Q & Safety Class definitions, electrical requirements. RTD requirements, vibration criteria. L submittal
requirements.
Added industry standards and Appendicies B & C.
All revisions are retroactive.

Removed Appendices B & C - Industry standards applicable on a system level, not at the level of the components.
4 Added Industry Standards ISO 3744-1995 & ISO 1940-1:2003 relating to requirements for multi-stage blowers.

Added reouirements for deriving control power supplies form Buyer's supplied power.

Major Revision, No revision bars were used, incorporated Specification Change Notices 245 90-WTP-3PN-MACS-00028
& -00030.
-Added definitions to Section 1.4 for Safe-t, Class. Safety Significant. Changed definition of Q in Section 1.4
-Removed from Section 2.2 references to ASCE 4-9S. AMCA 99-0,401-1986, 2000. all references to
_UL standards due to misapplication.
-Reorganized Sections 3 and 4 for clarity. Split requirements for single stage and multi-stage blowers for clarity.
-Added clarifications to Section 6.5.

i-Added two sections so Section 6.6 specify standards for the performance testing of single and multi-stage blowers.
-Added section so Section 10.2.1 reouirine submittal of assembly drawings.

6 Supersedes 24590-VJP7-3PS-MAkCS-TOO I Rev 6.
Major Revision, no change bars used.
Streamlined specifications 24590-W'T-3PS-AFPS-TOO 1. 24590-WT P-3P-EKP.-TOO 1. and

24590l-V,-TP-3PS-JQ07-T000l.
Removed duplicate sources of information.
Added recuirement for AG-l compiliance matrix.
Revised to remove Multi-Stage_ Blowers
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1 Scope
1.1 Project Description and Location

The River Protection Project-Waste Treatment Plant (WNTP) is a complex of waste treatment facilities
where the Department of Energy's (DOE) Hanford site tank waste will be put into stable glass form. The
WTP Contractor will design, build, and start up the WTP pretreatment and vitrification facilities for the
US5 Department ofEnergy's (DOE) Office of River Protection (ORP). The waste treatment facilities will
pretreat and immobilize the mixed waste (low-activity waste. LAWA and high-level waste. HLW) currently
stored in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columblia River.
north of the city of Richland, Washington. The WTP Facility will be constructed at the East End of the
200 East Area of the Hanford Site. Benton, Franklin. and Grant counties surround the Hanford Site.

1.2 Equipment, Material, and Services Required

Design, furnish materials, fabricate, test. and package the Single Stage High Integrity Centrifugal Fans
and Blowers (hereinafter called Blowers) and accessories in accordance with this specification including:

1.2.1 Blowers, each complete with electric motors, and accessories as specified here and in
referenced technical specifications and data sheets attached to the Material Requisition (MR).

1.2.2 Special tools required for installation and maintenance, including accessories for lifting the
motors and blowers.

1.2. Each biower/motor assembly shall include all components, accessories, and instruments fully
assembled, wired, and skid mounted requiring only connection to the Buyer's electrical power,
control systems, and ductwork.

1. 2.4 Services of an erection and/or startup super-visor, if requested by Buyer-

l.5 Lifting eyes or lugys to facilitate lifting and handling of the- fans. If spreader bars or special

lifting devices are required, they shall also be furnished.

1.3 Work by Others

I1.-I.1 Material unloading and storace at j obsite

1.3.2 Installation labor

1.3.3 Foundation and anchor bolts

I1.3. 4 Ductwork external to the unit
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1.3.6 'Wiring external to the blower motor and adjustable speed drive

1.3.7 Field Testing and Inspection

1 .3.8 Integrated testing with Adjustable Speed Drive

1.4 Definitions

Quality Level Identifies the quality requirements to be applied to 'WTP Project's

Systems, Structures and Components (SSCs). and activities based on

safety classification and SSC characteristic. Identified quality' levels
are Q. and Commercial Material (CM). Applicable ASME NQA-l
requirements are shown on the Supplier Quality Assurance Program

Requirement data sheet attached to the MR.

Q A quality level that includes Safety Class (SC), Safety Significant

(SS) and Air Permit (AP) affecting SSCs.

Safety Class (SC) An SSC whose preventive or mitigative function is necessary to limit

radioactive material exposure to the public.

Safety Significant (SS) An SSC whose preventive or mitigative function is a major

contributor to defense -in-depth and/or worker safety.

Seismic Category WTP ProJecfs seismic classifications of SSC's based on their safety

function. Seismic categories utilized in this specification are Seismic

Category I (SC-I) and Seismic Category III (SC-Ill).

C3 A secondary containment zone.

C< Plant areas and associated ventilation ductwork that is in direct
contact with radioactive material and which prevents the spread of

radioactive material to adjacent zones under both normal and

abnormal operating conditions.

1.5 Abbreviations

ASHRAE American Society of Heating-, Refrigerating and Air Conditioning Eng-ineers

ABN4A American Bearing Manufacturers Association

AMCA Air Movement and Control Association, Inc.

ANSI American National Standards Institute

ASNT American Society for Nondestructive Testing,

ASME American Society of Mechanical Engineers

ASTM ASTM4 International

AWS American Welding Society

dBA A-weighted decibel (un:t of sound pressure level)

ISO International Standards Organization
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NM Material Requisition

NEC National Electric Code

NEMA National Electrical Manufacturers Association

NTPA National Fire Protection Association

'NRTL Nationally Reco-nzed Te.sting Laborator-v

OEM Original Equipment Manufacturer

OSHA Occupational Safety & Health Act

QA Quality Assurance

RPP-'WTP River Protection Project-Waste Treatment Plant

RTD Resistance Temperature Detector

SCFM Standard Cubic Feet per Minute

SSC Structure, System, or Component
SSPC Society for Protective Coatinos
UL Underwriters Laboratories, Inc.

1.6 Safety/Quality Classifications

Safety Class. Quality Level. and Seismic Category of high integrity centrifugal fans described in
this specification are noted in Fan Data Sheets attached to the MR. The Safety Functions of the
high integrity centrifugal fans are listed in Appendix 2 of the data sheets.

2 Applicable Documents

The followingy documents form a part of this specification to the extent specified herein. In the, event of
conflict between the document referenced herein and the contents of this specification, Seller shall notify
Buyer and obtain approval for its disposition.

Effective dates of codes and standards shall be as shown in ASME AG-lI-l1997 with ASME AG-l a
Addenda 2000, unless noted otherwise. If effective dates of Codes and Standards to be used by Seller are
different from those shown on ASME AG-I -1997 and its addenda, Seller shall provide Justification for
use of these versions.

References contained within brackets [ex: 24590-WATP-3PS-MACS-XXXXXI are for WI'P internal
use and not applicable to the seller.

2.1 Codes

2.1.1 ASME AG-l1-1997 with ASME AG-lIa Addenda 2000, Code on Nuclear Air and Gas
Treatment

2.1.2 ASME B & PVC- 1995, Section IX - Qualification Standard for Welding and Brazing

21.3 ASME NQA- 1 p000, Quality, Assurance Program Requirements for -Nuclear Facility.

Applications

2.1.4 A'WS D1.1-2000. Structural WelIding Code, Steel
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S1.~ AWVS D1.3'-98, Structural Welding Code, Sheet Steel

2.1.6 AWVS D1.6-99, Structural Welding Code, Stainless Steel

2.1.7 AWAS D9.1-2000, Sheet Metal Welding Code

2.1.8 AWS D14.6-96, Weldin2 of Rotatina Elements of Eainpment

2.1.9 OSHA 29 CFR 1910. Occupational Safety and Health Standards

21.9.1 Subpart 0 Machinery and Machine Guarding

2.1.9.2 Subpart S Electrical

2.1.10 -NFPA 70-1999. National Electrical Code

2.2 Industry Standards

2.2. 1 ABMA 9-1990. Load Ratines and Fatic-ue Life for Ball Bcarincs

2.2-2 ABMA 11 -1990. Load Ratings and Faticue Life for Roller Bearings

AMCA 99-86. Standards Handbook

2.2.4 AMCA 99-2404-197S, Drive Arrangement for CcntifuallFans

225 AMCA 99-2406-1983, Designations for Rotation and Dischargec of Centrifugal Fans

2.2.6 AMCA 210-1999, Laboratory Methods of Testing Fans for Rating

2.2.7 AMCA 300-2005. Reverberant Room Method of Sound Testing of Fans

2.2.8 AMCA 301-1990, Method for Calculating Fan Sound Ratings From Laboratory' Test Data

2.2.9 ANSI / API Std 670, Machinery Protection Systems.

2.2.10 ASNT-SNT-TC-1A-2001 . ANST Recommended Practice

2.2.11 ASTM A36-01. Standard Specification for Structural Carbon Steel

212 IEEE 1050-1996. IEEE Guide for Instrumentation and Control Equipment Groundinc in
Generating Stations

2.2.13 IEEE 1202 IEEE Standard for Flame Testin2 of Cables for Use in Cable Tray in Industrial and
Commercial Occupancies

2.2.14 ISO 374z-l 995, Acoustics - Determination of Sound Po" er Levels of Noise Sources ,;Using
Sound Pressure - Engineering Method in an Essentially Free Field over a Reflecring Plane
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2. 2.15 NEMA 250, Enclosures for Ejectrical Equipment

2216 NEMA ICS 6, Enclosures

2.2.17 NEMA MG 1-1I99S, Motors and Generator

2.3 Reference DocumentsfDrawings

2.3.1 245 90-WTP-3PS-AFPS-TOOO 1. Engineering Specification for Shop Applied Special Coatings
for Steel Items and Equipment. as tailored in Attachment A.

23.2 [245 90-WTP-3PS-EKPO-TOOO 1. Enginering Specification for Package Equipment, as
contained in Section 3.97

2.3.3 24590-WVTP-3PS-FBOl-TOO01. Engineer-ing Specification for Structural Design Loads for
Seismic Category III L ITV Equipment and Tanks.

234 245'90-WTP-3P-GOOO-TOOO1. Engineering Specification for Supplier Quality Assurance
Proaramn Requirements

2.3.5 24590-WTP-3'P-GOOO-TOO03., Engineering Specification for Packaging. Handling and
Storage Requirements

2.3.6 24590-'WTP-3P-GOOO-TO014. Engineering Specification for Supplier Design Analyses

237 24590-W\TP-3P-GOOO-TOO 19, Acquisition of Commercial Items and Services for Use in
Safety Applications at WIT.

2.3.9 24590-WATP-3PS-JQ06-T0005'. Engineering Specification for Environmental Qualiftcation ofl
Controls and Electrical Systems

2.3.9 F2459-XVTP-3PS-JQOTi-TOOO1, Enginee-ring Specification for Instrumentation for Package

Systems, as contained in Section 3. 11]

2.3.10 245 90-W ATP-3PS-MIJMI6-T0002-. Low Voltage Induction Motors

2.3. 11 24590-WATP-3PS-SS90-TOOOl. Seismic Qualifications of Seismic Category 1/1l Equipment
and Tanks

2.3-.1i2 24590-WTP-LIST-CON-OS-0001, Restricted Materials hs: WTP Safety Assurance

3 Design Requirements

3.1 General

31. 1 Design of the Blowvers shall conforn to ASME AG - etion BA. Prior to fabrication, the
suppiier shall submit a compliance matrix that demonstrates how' each of the AG-'
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requirements are met. For AG-I requirements that do not apply to the equipment being
procured, the supplier shall show how the intent of the requirements is being met.

3.1.2 The Blowers will provide the motive force required to move ventilation air in the RPP- \TP
ventilation systems and ga-seous effluent in process systems, as shown in the Fan Data Sheets.

3.2 Basic Function

3.2. 1 The blowers will provide the motive force required to transport and discharge air and gaseous
effluents to atmospheres, as shown in the Blower Data Sheets.

3. 2' Blowers shall be stable throunhout its entire ran-,e from free flow to shut off conditions.

3.3 Performance

3-3.1 Blower pet-formance ratings shall be tested in accordance with AG-l Section BA 5121.
Blowers shall be capable of performing at conditions shown on the Blower Data Sheets.

.. 2 Design basis performtance and capacity data are as listed on the Blower Data Sheets.

3.3-3 The equipment and appurtenances will be used in a plant that has design life of 40 years. The
desir-n objective for these centrifugal fans shall be based on a useful life expectancy of 40
years with periodic maintenance as recommended by the Seller. The supplier shall provide a
brief description and justification for the Mean Time Between Failure fi gure provided on the
Blower Data Sheets.

3.4 Lifting and Handling Requirements

3.4.1 For lifting and handling requirements, see Spec 24590-WTP-3PS-GOOO-T0003.

3.5 Sound Ratings

This requirement covers noise requirements for blowers, including all motors, equipment. and
sub-systems furnished by the Supplier. The noise limit applies to operation of the Equipment at
rated load or full cariacitv. and duriniz restart and shut dowvn. When the Equipment or a sub-
system is operated cyclically or intermittently. the noise limits apply during all portions of the
cyc .e

3.5.1 Blowers sound ratings shall conform to AMCA 301, and be tested in conformnance to AMCA
300 or IS0 3744. Sound level data report shall be in accor-danice with ASME AG-! BA-4421.

3. 5.2 The A-weighted sound pressure level at 3 feet from the surface of the blower casing shall not
exceed 85, dB.A.. The limit applies on each of four sides of the blower at the elevation of the
centerline of the blower, but no less than 3 feet above grade or the platform upon which the
blower is mounted. All sound pressure level limits apply to each blower system taken as a
whole, and as installed.
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3.5.3 If sound pressure level exceeds 85 dBA at 3-feet. Seller shall obtain Buyer permission to
proceed in the form of a submittal stating estimated sound power level.

3.5.4 If specified on Blower Data Sheets, silencers shall be provided to meet the sound pressure
level.

3.6 Environmental Qualification

3-6.1 Environmental equipment qualification of the blowers, motors, instruments, and electrical
accessories shall be conducted in accordance with specification 24590-WTP-3PS-JQO6-
TOOCS. Engineering Specification for Environmental Qualification of Control and Electrical
Systems and Components.

3.6.2 The environmental conditions for the plant rooms in which the blowers are located are listed

on the Environmental Qualification data sheets attached to the blower data sheets.

3.7 Seismic Qualification

3.7.1 Seismic qualification of blowers shall be in, accordance with the methods and procedures
described in Specification 24590-WTP-3PS-SS90-TO00l. "Seismic Qualification of Seismic
Category I/11 Equipment and Tanks"., or 24590-WATP-3P5-FBO-TOOO1, "Structural Design
Loads for Seismic Category IIIIIV Equipment and Tanks".

3.2 The Seismic Categ~ory of the blowers will be indicated on the Blower Data Sheets.

3.7.3 Any additional structural loading will he indicated on the Blower Data Sheets. In-Structure
Response Spectra (ISRS) curves for Seismic Category I/Il equipment or items are attached to
the blower data sheets.

3.7.4 In addition to seismic analysis, seism--ic testing of a sacrificial unit to determine operability
shall be required when the Equipment Qualification data sheet states the equipment must be
operational after a seismic event. Material from the sacrificial units shall not be used in tagged
equipment (permanent plant equipment).

7 The Buyer may wimetss the seismic testing of blowers.

3.8 Mechanical Requirements

3.8.1 General

3.S.1.1 Blower housings shall be desianed for both positive pressures of greater than 125 % of
the design operating pressure of the blower and negative pressures as specified on the
blower data sheets.

3.8. 1.2 Blower inlets and outlets shall include allowances for the full dead weight of any
flexible connections connected to the inlet and outlet.

3.8.1.3 Shaft speed shall no, exceed 3600 rpm unless approved by Buyer. Tip speed of
-otatno assem' shall not exceed 5R, fps, n'~
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3.8.1.4 Blower housings shall be designed to prevent any internally propelled missiles from
penetrating the housing.

3.8.1.5 Biower inlet and discharge connections shall be provided with temporary protective
cover. These covers will be removed prior to connection to Buy er's piping andior
ductwork.

3.8.1.6 If specified on the blower data sheets, braided stainless steel 316L flexible hoses with
stainless steel 31 6L flanges shall be provided to mate with the blowers' inlet and outlet
flanges. Stainless steel connectors shall have flexible core of annular corrgated
stainless steel 316L tubing. Braid for the connectors shall be stainless steel 304. End
fittings shall be 1 504' raised face stainless steel 3 1 6L flanges conforming to ANSI
dimensions. Connectors shall be shipped loose for field installation.

3.8.1.7 Unless specified otherwise on data sheets, blowers shall be "Gas Tight"~ in accordance
with requirements of Section BA 4142 of ASIVE AG-l.

3.8.1.8 Blower drive arrangement shall be as shown on Blower Data Sheet. Drive arrangement
designations shall be per AMCA 99-2404. Designations for rotation and discharge
shall be per AMCA 99-2406.

3.8.1.9 When indicated on the Blower Data Sheets. Supplier shall provide an evase for
installation on fan discharge. Evase shall be all welded construction and provided with
flanged and g~asketed inlet and outlet.

3.8. 1. 10 When indicated on the Blower Data Sheets that blowers shall be of Spark Resistant
Construction, blowers shall be Type A in accordance with AMCA 99-0401-86.

3.8.2 Access Doors and Inspection Ports

3.8S.2.1 If indicated on Blower Data Sheets, Seller shall provide a flanged, bolted, and e'aske-ted
access door, complete with handle, in blower housing to allow inspection. Access
door shall be raised desig-n to allow for field installed 2.5 in. thickness insulation when
required.

3. 8.2. 2 The access door. when recuired. shall be on the horizontal centerline of the blower.
Door c-asket and seal pads shall meet requirements of ASME AG--I Article FE-3 130.

3.8.3 Balance and Vibration Standards

3.8.3.1 The blower wheeL/impelIler and shafi shall be dynamically balanced in accordance with
Section BA-4 161 of ASME AG-l. The blower Wheel shall be dyniamically balanced
prior to assembly into the housing. Final balancing shall be performed on the.
completed rotor (impeller and shaft) assembly. All vibration tests shall be in
accordance with ASME AG-I. Section BA-4 162. with results documented and
subitited to Buyer.

3.S.3.2 Soft foot is the condition where the bottoms of the equipment 'feet' oT 'base"
are not machined flat in the same plane or parallel with their mating, (or
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mounting) surface creating a situation where all the "feet" or 'base' are not
equally supporting the weight of the equipment. Each foot must be checked for
soft foot. Any vertical or angular soft foot that exceeds 0.003 inches is
excessive and must be corrected.

3.8.4 Bearings

3.8.4.1 Seller shall provide a "heat slinger" device attached to the blower shaft external to the
housing to help in dissipation of heat for bearing protection, as required. The "heat
slinger" shall he equipped with safety guards.

M..4.2 For all blowers, it shall he possible to replace the bearings without disconnecting any
piping andi'or ductwork or disassembling of the blower housing.

3.8.4.3 Bearings for blowers shall he heavy-duty pillow block, self-aligning, grease-lubricated
ball bearings, or heavy duty pillow block self-aligning, grease-lubricated roller
bearings, suitable for the maximum operating temperature as indicated on the Blower
Data Sheets.

3.8.4.4 Bearings for blowers shall have a minimum L-10 service rating life of 200.000 hours,
uniess noted otherwise on the data sheets. Bearing rating life shall be estahlished in
accordance with ABMA 9 or 11, as applicable.

3.8.4. 5 Provide seals to prevent loss of lubricant and admission of contaminants.

3.8.4.6 -Provide extended lube lines and fittings as required to permit lubrication during
operation.

3.8,4.7 Bearing lubricants shall be suitable for use in radiation levels as specified on the
Environental Qualification data sheet attached to the Equipment data sheet.

3.8.5 Shafts

3.8.5.1 o contact shall he made between the shaft rotor and the housings, other than through
the bearngs.

... Shafts shall be of the material specified on the blower data sheet and shall he turned.
ground and polished, with machined keyw ays for attaching impeller and drive
coupling.

3.8.5.3 Impeller(s) are to he secured to the blower shaft by locknuts Or Set Screws.

3.8.5.4 The blower impeller and shaft shall be rated for 1 10% of the design rpm listed on the
Blower Data Sheets.

3.8.6 Shaft Seals

3.8.6.1 Blowers shall be furnished with shaft seals as specified on the Blower data sheet,
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3.8.6.2 Shaft seals shall be fulnly capable of withstanding the required test pressures before.
during, and after blower operation.

3.8.7 Safety guards

3.8.7.1 Blowers shall be provided with bolted drive guards that cover the shaft and bearings.
Provisions shall be made for insertion of tachometer and access to lube fittings without
removal of drive guards.

3.8.7.2 Safety gluards shall be expanded metal with an angle framework or shall be formed
plate types.

3.8.7.3 The guards shall comply with the requirements of OSHA 29 CFR 1910 Subpart 0 -

Machinery and Machine Guardine.

3.8.8 Loadings

3.8.8.1 Blower assemblies shall be self-supporting. capable of carrying the static loads of the
blower components and the stress imposed during shipment, installation, and
operati on.

3.9 Electrical Requirements

[Source: 24590-WATP-3PS-EKPO-TOO0l. Rev 3]

1.9.1 Criteria for Acceptabititv of Electrical Equipment
[Section 2.0, 24590-W-TP-3PN-EKPO-00005]

" All electrical equipment for facility and equipment wiring. as defined by the National
Electrical Code NFPA 70-1999. shall be Approved. Approval will be in accordance with
Article 90-4, "Enforcements'. Article 90-7. 'Examination of Equipment for Safety'" and
Article 110-3, "Examination, Identification, Installation, and Use of Equipment."

" Approved means "Acceptable to the Authority Having Jurisdiction" (AHJ), as defined in
Article 100 of NTFPA 70-1999. Only the WTP Electrical AHJ can provide the approval.

" "Equipment" is defined by the NFPA 70 as, "A general term including material, fittings,
devices, appliances, fixtures. apparatus, and the like used as a part of, or in connection with
an electrical installation'. As used here, the entire mechanical assembly is not considered an
electrical installation, only the electrical andior electronic components, and the
interconnectinz wirng'

* Listing and labeling by an OSHA Recognized NRTL is the primary, means (Method 1 below)
of obtaining WTP AHJ approval for electrical equipment, devices and materials.

" All Control Panels shall be UJL labeled by a certified UL 508A shop.
" Electrical Equipment that is installed on standard or custom fabricated) Mechanical

Equipment shall comply with the requirements stated above.
" Electrical Equipment. that is part of a Mechanical Packaged Equipment assembly., beino

field-evaluated and labeled at the factory by a NRTL is an aiternate method of obtainine
WI'P AHJ approval.
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3.9.1.1 Method I (Primary): Listed, Labeled or Certified (i.e. LTL5OSA)
[Section 2.1. 24590-WTP-3PN-EKPO-00005]

The WvTP AJ{J shall approve and accept electrical equipment without additional examination if it
is Listed, Labeled, or Certified by a US NRTL. as recognized by OSHA under 29 CFR 19 10-
Subpar', S and is acceptable for the application, environment and other requirements of NEC
Article 1 10. For a listing of and Typical Registered Certification Marks of US NRTL's recognized
by OSHA go to http://www.osha.gov/dts/otpca/nrtDnrtlmrk.htni.

3.9. 1.2 Method 2 (Alternate): Field Evaluation by a -NRTL
[Section 2.2, 24590-WTP-3PN-EKPO-00005]

3.9.1.2.1 Electrical equipment that is part of an overall electrical or mechanical assembly having a
NRTL safety evaluation or a field evaluation, which states the equipment has been
accepted or otherwise deemed safe by the NRTh recognized by OSHA under 29 CFR
1910-Subpart S, using US standards. will be evaluated by the WTP AHJ for acceptability.
If found acceptable no further examination of the equipment is required.

3.9-.12.2 The supplier shall submit all field evaluation reports completed by' an OSHA recognized
NRTL to the Buyer for review and approval by the A.HJ. These field evaluation reports
shall show compliance to the applicable UISA Electrical Standard(s) recognized by
OSHA that are listed on the OSHA website
http://iwww.osha. gov/dts/otpca/nrtl /allstds html.
The NRTL Label will be as shown on the OSHA website with whatever additional
markings that are necessary to indicate accelptability for use in the 'USA
http://ww,,w.osha.2ov/dts/otpca/ nrtlinrtimrk.htm.

3.9.1.2.3 The supplier shall submit a Certificate of Compliance (C of C) document for review and
approval by the AHJ that lists the USA Electrical Standard(s) that each electrical material
or equipment is evaluated to for it's NRTL Listing. Only those standards that are listed on
the OSHA website http://'www.osha.gov/dts/'otpca/nrtl/allstds.htmnl are acceptable to the
AHJ. The certification shall confirm that the NRTh Label for each electrical component
will be as shown on the OSHA website including the additional markings required to
indicate acceptability for use in the USA
htto):/!wwwv;, .osha.go,/ dts',otpcanrtbnrtmrk.hum.

3.9.1.3 If a supplier is unable to meet the criteria in Method 1 or Mdethod 2. the supplier shall
reouest in writing. a variance by the \VTP Electrical A-HJ. [Section 2.3, 2)4590-WTP-
3PN-EKP0-00005]

-. 9.- Power Protection and Disconnecting Means

3.9.2.1 Enclosures with incoming power supply, shall have a manually actuated disconnecting,
means mounted on or close to the enclosure, in an easily, accessible location.

3.9.2.2 Devices in panels utilizing power shall have suitable over current protLection. Power
shall not be "daisy chained" from device to device; however, bridge or comb jumpers
may be used on the supply side of the circuit breaker or a fuse block.
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3.3 Space heaters in enclosures, when furnished. shall be rated 240 V AC with required heat
output when operated with 120 V AC. [Section 5.4.5]

3.9.4 Cables and Wiring
[Section 5.51

3.9.4.1 Other than the special cables furnished by Supplier, cables shall be in accordance with
the following: [Section 5.5.2'

a) Low voltage power and control cables shall be stranded copper. 600 V type XHHIW-2 or
Buy er-approved equivalent.

b) Where applicable, cables shall be rated for the radiation dose rates and service life in the
environment specified by the primary specification.

c) Internal wiring shall be stranded copper, flame-retardant 600 -V, synthetic heat resistant
(SIS). or machine tool wire (MTW), or high-flexible thermoset-

d) The minimum size of conductor will be as follows (not including cabling integral to
components):________________

DUTY External Conductor Size 1Internal Wiring in enclosures
I(AWG) _ __ Size (AWG)

Power and Lighting (480 V and 12 14
below only)
Current Transformer Wiring ~ 10 10
Control Circuits (120 V AC!i 125 14 16
V DC) and Instrument power

-circuits

e) Approximately' 10%,' spare conductors shall be included in multi-conductor 300 V" analog,
and low-level signal cables. Spare conductors shall be terminated on the terminal blocks.
[24 5 90-W,,TP-3 PN-EKPO-00004]

3.9.4.2 Interconnecting wiring or cabling for packaged units furnished by supplier. shall be
terminated and tested according to this specification. [Section 5.5.3]

3p.9.4.2. 1 Internal wiring shall be continuous from terminal to ternmial without splices (except
devices with pig tails). Bridge or comb jumpers are preferred to wire jumpers on terminal
strips. Jumpers shall not be installed on field side of the terminal strip. [Section 5.5.3.1]

3.9.4.2.2 Circuits of different voltages (service level) shall be terminated on physically separate
terminal strips and clearly labeled to show the circuit voltage. Terminal blocks shall be
segregated according to signal type. [Partial Section 5.5.3.3]

3.9.4.2.3 AC power shall be routed through separate wirewavs or separated with a divider from 24
VDC discrete and analog instrument signals within enclosures. Power and signal cabhnLg
shall not be run in parallel, except in separate wireways. and should cross at a 90-degee
angle only. [Section 5_5.3.4]
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3.9.4.3 The Supplier shall furnish terminal boxes or control panels as follows:
[Partial Section 5.5.4]

3. 9.4. 3.1 instrumentation cables shall be terminated in separate junction boxes from the power and
control cables.

3.9.4.3.2 Where cables supplied and installed by Buyer are run to the package unit, the Supplier
shall provide space for installing and terminatmig the cables.

3.9.4.4 Wiring for electronic, instrument, communication and signal cables shall be segregated
from both power and control cables. [Section 5.5.5]

3.9.5 Conduit System

3.9.5.1 Wiring shall be installed in metal conduit. Minimum conduit size shall be 3/ inch. '/'
inch conduit is allowed when connecting to devices with 1/ inch hubs. [Section
5.6.1. 1,]

3.9.5.2 Liquid-tight flexible metallic conduit shall preferably be used to isolate the
transmission of vibration to the conduit system, and for connection to equipment
which may be periodically removed. [Section 5.6.1.2]

3.9.5.3 'Where conduit is exposed to potential water spray (outdoor or indoor), it shall be
sloped for drainage. A stainless steel breather shall be installed at the high point of the
conduit system, and a stainless steel drain shall be installed at the low point of vertical
conduit runs complying with UL and NEPA standards. [Section 5.6. 1.4]

3.9.5.4 Conduit connections to junction boxes shall be made using watertight threaded hubs or
factory threaded hubs. [Section 5.6.1.5]

3.9.5.5 Enclosures shall be designed for front access only unless otherwise specified. All
components and equipment in enclosure shall be accessible and removable from the
front. Enclosures shall be suitably rated for the environment specified. [Section 5.6.4]

3.9.6 Non-current carrying metallic parts of electrical equipment shall be bonded together and made
electrically continuous. Two grounding pads shall be furnished at diagonally opposite corners
at the edge of skids for connection by the Buyer to the area ground grid. [Section 5.7.1]

3 .2 Electrical equipment on the packaged unit shall be bonded to the package unit skid. [Section
5.7.2]

3.9.8 Nameplates
[Section 5.10]

3.9.8.1 Permanent nameplates or labels shall be provided to identify terminal blocks within the
compartments.

3.9.8.2 Exterior nameplates shall be made of laminated, beveled plastic of manufacturer's
standard, with black lettering, or numberin2 on a white background and shall be
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permanently affixed on the exterior. The method of affixing shall not violate the
NEMA rating, of the enclosure. [Section 5.10.2]

3,9.8.3 Interior labels for all devices, parts and components shall be machine printed,
permanent and self-adhesive labels.

3.10 Low Voltage Induction Motors

3.10.. Motor drive combination shall be suitable for operation for the desigan conditions
shown on the Blower Data Sheets.

3.10. 1.2 Induction motors shall be in accordance with Specification 24590-WT7P-3PS-MUMI-
T0002, Low Voltage Induction Motors, and as indicated on the motor data sheets
appended to the Blower Data Sheets except:

* Motors may have cast iron rotor cages.

" Motors space heater are required for the purpose of long term storage. The motor space
heaters do not have to be removable. See specification 24590-WTP-3PS-MUMI-T0002,
Section 3.4 for heater requirements.

3.10.1.3 Drive motors shall be specifically designed and constructed for use with adjustable
speed drives in conformance with NEMA MG- I Part 31 criteria. Manufacturer shall
provide certification to the Buyer that the motor is compatible with an adjustable speed
drive and will perform within the specified duty range without incident.

3.10.1 .4 Transient voltage variations due to short circuits, disturbances from outside supplies,
and their effect on plant operation cannot be avoided. The following criteria shall
apply in such cases: Momentary voltage depression down to 80%/( of rated equipment
voltage shall not affect equipment operations.

3.10.1.5 The motor shall have a rated horsepower minimum of 115%1' of the design brake
horsepower (bhp) listed on the Blower Data Sheets. The motor shall also have a
service factor of 1. 15 at its rated horsepower.

3.11 Instrumentation and Control Requirements

[Source: 24590-WTP-3P-JQ7-TOOOI, Rev 2]

3.1 1.1 The Buyer will provide normal power for the Supplier's instruments. Each source will be
delivered at 120 VAC. single phase, 60 Hz, grounded system. 480 VAC. 3 phase, 60 Hz
power will be provided as required for motors. All other voltages required by the Supplier
shall be derived from the Buyer provided 120 MAC or 480 M7AC. [Section 1.'7.3]

3.11.2 Table I of th~is specification includes a list of recommended suppliers of instruments. Bidder's
proposal shall include cost associated with the use of Buyer designated instruments.
[Appended Section 3.4.1, 245 90-W1ATP-3PN-JQOT-000 12]
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Table 1. Instrument Supplier List

Description Supplier Comments

Temperature Daily Thermetrics

Sensor(RTD)

1ST Conax Nuclear ITS OK for Rad service

Emerson (Rosemount)r 1 'Ii .1

Temnp-Pro Inc.

'Thermoelectric LOK for Rad service

United Electric

Speed Sensor iAir-Pax

Electro-Sensors

3.11.3 Instrument ranges shall be selected such that the normal operating point is between 35% and
75% of the range of the instrument. Except where the Buyer has specifically identified
manufacturer and model, all the instruments shall be selected by the Supplier in accordance
with guidelines provided herein. The instruments described below shall be selected to meet
the required safety classification, specified quality, and the design criteria stated herein and in
the primary equipment specification. The systems designed and fabricated shall meet the
specified reliability and availability for each system or component.

The Supplier may suggest alternative instruments based on their past experience with similar
applications subject to the Buyer's review and concurrence. [Section 3.4.5]

3.11.4 Temperature measurcment devices shall be selected that are optimized for the application and
environment of the measurement services. This includes installation constraints, ambient
conditions, and process conditions of the measurement devices. The following describes the
Buyer's requirements for specific types of temperature measuring elements and systems.
[Section 3.4.5.21

" All temperature elements. Thermnocouples (T/Cs) or Resistance Temperature Devices
(RTDs), shall be installed in thermowelis to permit removal without process disturbance
except where there is no risk to personnel from the process fluid during removal of the
measuring element, i.e. shell skin, motor bearings and motor windings. Where a
thermowell is not used, a permanent label shall be affixed to the pr-imaryv element,
indicating that there is no thermnowell.

" Sheathed RTIs with transmitters shall be used for remote temperature indication,
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"RTD elements shall be Platinum with a nominal resistance of 100 Ohm at 0 'C (32 IF).
The resistance-vs.-temperature characteristic curve shall conformn to DIN 43760, IEC
60751 with a temperature coefficient of 0.00385 ohmsiohm'0 C. Three wire element
designi shall be used.

" RTDs shall be sheathed with Magnesium Oxide insulation. The sheath shall be 31 6SS
and '4 diameter as a minimum. All T/Cs or RTDs shall be duplex design, spring loaded,
and supplied with a connection head with internal grounding screw and external ground
terminal. All elements shall be connected in the connection head.

* Temperature measurements using RTDs shall use remote mounted transmitters with the
appropriate input/output voltage isolation and located in the field or panel to connect an
isolated signal to the Buyer's or Supplier's control system. [Section 3.4.5.2.1 ]

3.11.5 If specified on the data sheets, the Supplier shall provide and install non-contacting, vibration
and position sensor probes for machine monitoring of both radial vibration, and thrust position
of the shaft. The installation of all bearing thermocouple and shaft position monitoring
equipment shall be in accordance with API 670. Bearing thermocouples shall be type E
calibration. [Section 3.4.5.1 6.1., Inst rumentation, 24590-WVNTP-3P-JQ7-TOl I]

3.11.6 If required on Blower Data Sheet, speed transmitters shall have sensors of non-contact type.
[Altered Section 3.4.5.16.2]

3.11.7 All enclosures, cabinets, panels, and racks shall be designed and fabricated to be in full
compliance with NFPA 70-1999. [Partial Section 3.6]

3.11.7.1 All enclosures shall be designed for front access only unless other-wise specified. All
components and equipment in the enclosure shall be accessible and removable from
the front. Enclosures shall be indoor per the NEMA 250 and ICS 6 standards based on
the environmental specification requirements. A NEMA ratingY of 12 shall be the
minimum acceptable requirement for indoor enclosures. In areas where radioactive
contamination is likely, only stainless steel enclosures shall be used. [Section 3.6.1 ]

3.11.7.2 All packaged systems and equipment controls shall be pre-wired to terminal blocks in
permanently mounted enclosure,

The terminal blocks shall be designed for easy interconnection to Buyer's control and
communication circuits.

Access to enclosure internal components or equipment shall not require the use of
hand tools. Access to any component within the enclosure for maintenance or
replacement shall not be prevented by proximity to other components within the
enclosure. Equipment mounted in the rear of the enclosure shall be on a back-panel
and positioned to facilitate removal and replacement. Enclosure back-panels shall be
fabricated from low-carbon steel and shall be finished with semi-gloss or gloss white
paint. Enclosures shall be sized to allow clearance between the enclosed components,
cables, print pockets, and components mounted on the door. [Partial Section 3.6.3]
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3.11.7.3 The enclosure grounding system shall be installed in conformance to IEEE Guide
1050-1996, section 5.3. 1 "Single point grounding system". Instrument junction box
shall only have an equipment safety ground. The grounding bus shall be constructed
with solid copper, and all connections shall be drilled and tapped. The ground bus
shall be drilled and tapped for an additional 20 percent spare terminations.

The equipment safety ground bus shall be solidly bolted to the enclosure structure. A
bolted compression type 2/0 terminal lug shall he installed at each end of the bus to
facilitate connection of Buyer's 2/0 AWG stranded copper ground cable.

All removable metal components, instruments. or electrical devices shall be connected
via individual conductors to the equipment safety ground bus. Components shall not
be grounded to each other via a common wire connecting the components to the
equipment safety ground bus. Enclosure door and back-panel shall be connected to the
equipment safety ground bus via individual conductors. Ground conductors connected
to the equipment safety ground bus shall1 have an insulation color code of green.

The isolated signal ground bus shall be electrically isolated from the enclosure
structure and the safety ground bus. A bolted compression type 2/0 terminal lug shall
be installed at each end of the isolated o-round bus to facilitate connection either to
another isolated signal ground bus in a connected adJacent enclosure or to Buyer's 2/0
AWG stranded copper ground cable.

Instrument cable shields and signal common conductors shall be connected to the
isolated signal ground bus. Each signal ground conductor shall be fastened to the
isolated signal ground bus. For junction boxes with signal wiring going back to the
Buye-rs control system, the cable shield shall be terminated on a isolated terminal
block and carried back to a ground supplied by the Buyer. Ground conductors
connected to the isolated signal ground bus shall have an insulation color code of green
with yellow tracer. [Section 3.6.5']

3.11 .7,4 The Supplier shall mount, connect and wire each instrument or control device such that
adjustment. maintenance, removal and replacement may be accomplished in a safe
manner without interruption of service to adjacent but unrelated equipment and
without placing undue stress on installed wiring or devices. Accommodations for
strain relief shall be made when routing wire to hing-ed enclosure doors and shall be
wrapped with spiral wire wrap.

No more than two wires shall be connected to one terminal point and only if the
terminal is rated for the two wires. Wkire splicing shall not be used unless approvedlby
the Buyer. Bridge or comb -jumpers are preferred to wire jumpers on terminal strips.
Jumpers shall not be instalied on the field side of the terminal strip.

Terminal blocks shall be- selected to accommodate the function and electrical
requirements associated with each wiring application. They shall incorporate the
following features:

I. Space saving design
-. Screw clamp wvire, connection
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3. Singlec level configurationi
4. Integral test facilities
r. DIN-rail (35mmn) mounted

Isolating ty'pe terminal blocks shall be WAeidmulier "WV" series, Allen Bradley l492-
VvIKD3TP, Phoenix Contact, or Buyer approved equal. Non-isolating feed-thru
terminal blocks shall be Weidmulier "W" series, Allen Bradley 1 492-W4, Phoenix
Contact, or Buyer approved equal, All terminal blocks shall be identified by a unique
terminal block number and approved by the Buyer.

For all enclosures, each incoming power supply shall have a manually actuated
electrical power discormect device mounted oniin the enclosure in an easily, accessible
location. The electrical power disconnect device may be a single device or multiple
devices for individual circuits. Each device that uses 120 VAC for power shall have
individual connections protected via rail mounted circuit breakers. The circuit
breakers used for individual control or power circuit protection in the enclosure shall
be thermal magnetic breakers such as Weidmuller CB. Allen Bradley type19 -GH
Phoenix Contact, or Buyer approved equal. They shall be Dual-In-Line, DIN-rail
mountable TS,'S. TS32. or equivalent. Power shall not be "daisy chained" from
instrument to inst-rumrent; however, the bridge or comb -jumpers may be used on the
supply side of the circuit breakers. A fuse and circuit breaker directorv shalbe
contained in a holder permanently affixed on the inside of each door or back-paniel and
protected by a clear window.

AC power shall be routed th-rouga separate wsrewavs or separated with a divider from
214 VDC discrete and analog instrument siunals within enclosures. Power and signal
cabling shall not be run in parallel, except in separate wireways. and should cross at a
90-dec-ree angle only.

All instrument signal cables shall be of the type and specification as listed in Table 2-
Instrumentation Cable Schedule. Power cable, wire size and type shall be in2

accordance with Section 3.9.4.1 d).

Table 2. Instrumentation Cable Schedule

Cable Code Cable Specific Cable Comments ICircuit Cable General
Description 1Spec. Identification Specification

;TSR~i36 Sinele twisted p~r. Sinele twited inidividual Black. Whit,- Cables tUL listed as
;6 AWG. 300 V, pair with o~verall insirument signTals. ITC and PLTC. 300

ITC. PLTC foil shield inistrument 24 vd- V insulation. UL
_______________________ _________ p ower 158: hsted for

2TSPR#i16 Two rwisted Iindividually Black. White 70,000 BTU vertical
shielded or I twisted shiel ded .concuctors - tray flame- ts-:
I OAWG. 300V. pairs with overal individual 100%/' foil
ITC. PLTC foil Shield circuits numbers poivester/alumtinum

individual and
overall shields wish
22AWO Drain wire.
Each circuit shall
nave a mtn:tnurt of

S6-8 rwtsts/fr
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All wires and cables external to an enclosure shall be of the instrument tray cable (ITC)
type, fiame-retardant (passes IEEE 1202 vertical flame test), and have a 90 'C continuous
rating in wet or dry locations. All cable insulation and jacket material shall be resistant to
heat, moisture, impact, ozone. and, meet or exceed the following requirements:

0 300 V rated for low voltage instrument cables (operating at 150 volts or less and 5
amperes or less)

0 600 V rated for power/motor control cables (up to 480 'VAC and 250 VDC)

The wire insulation color for power wiring shall be of the following:

* Black Ungrounded conductors more than 50 VAC
" White Grounded conductors more than 50 VAC
" Green Equipment grounding wire
" Green/Yellow tracer Isolated inistrument grounding wire
* Light Blue Ungrounded supply voltage less than 50 V (DC or AC)
" Violet Switched ungrounded voltage less than 50 V (DC or

AC)
" Khitef/Blue tracer Grounded or return supply, voltage less than 50 V (DC or

AC)
[Partial Section 3.6.6]

3. 11.7.5 The enclosures shall be designed so that tools and test equipment may be used to
accomplish all necessary adjustments, maintenance, cleaning, testing, and calibration.
If specialized tools are needed for adjustments. maintenance, cleanng testing. and
calibration the Supphier shall provide two sets per order to Buyer upon delivery. Test
points and calibration areas shall be accessible, clearly identified, and labeled.
Adequate space shall be provided for removal and replacement of Individual
instruments or components located inside the enclosure. Equipment mounted in the
rear o-f the enclosure shall be positioned to facilitate removal and replacement from the
front of the enclosure. [Section 3.6.7]

3.11.7.6 Buyer will provide the enclosure name, service description, and wire marker syntax
and name/number.

Safety, Labels shall not be attached to removable items that could be replaced in a
different orientation.

Each wire shall be clearly identified with a wire marker at each end by' means of heat
shrinkable plastic sleeves or other Buyer approved permanent type wire marker in
'black text on white background. Open markers or "C" type- sleeves that can be applied
after a conductor is terminated will not be accepted. Minimum character size for wire
marker shall be no less than 313 2 inch. The wire markers shall be attached within a
maximum of 2 inches from the termination of the wire. Orientation of the wire marker
shall be such that its Identification is visible when viewed from the front of the
enclosure looktinc; in. [Partial Scection 368
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3.11.8 All Supplier provided wiring shall be identified at each end with a numberinga svstem that is
cross -referenced on all appropriate drawings. The wire-numbering scheme shall be proposed
by the Supplier with Buyer's concurrence. Ferrules or wire markers shall be indelibly and
clearly marked in, black on white plastic, heat shrinkable sleeves. Open markers or "C" type
sleeves that can be applied after a conductor is terminated will not be accepted. Junction box
(JB) terminals shall have adequate space between them and the JB internal walls so connected
cables and individual wire numbers can be easily read without disturbinLe the wirin- within the
JB s.

All cables provided by the Supplier shall be clearly identified with a heat shrink type label.
[Section 3.7.8]

3.11.9 Instrument mounting locations shall be selected with consideration of both function operation
and accessibility requirements for maintenance. Instrumrentation should not be mounted on
vibrating equipment or light duty support. Instrutnent mountinE! boltinE and hardware shall be
316 SS. [Section 3.S.8]

3.11.10C Each instrument shall be installed so as to allow adequate safe access for both operation and
maintenance. 'Section 3.8.8.2]

3.11.11 Each Instrument shall have nameplate information that includes the folowinc:'

" Manufacturer's Name
" Manufacturer's model and serial number
" Buyer's Purchase Order No.
" Buyer's Item No.
" Buyer's Tag Number
" Power Ratine
* Electrical Area Classification
" Approvals and Listing per NEC

Where the combination of manufacturer's standard nameplate and instrument body
stampings are unable to accommodate all of the required and applicable information, a
separate stainJess steel nameplate shall be provided to include the Buyer's Lag, number.
PO number, and all of the applicable missing information. This separate stainless steel.
nameplate shall have the information impressed. stamped or etched directly on the
stainless steel surtace. The nameplate. where physically possible. shall be secured to the
body of the instrument by corrosion resistant screws tapped into a low stress area of the
assembly, so the structural inteo-rin and functional capability of the assembly are not
imnaired. If it is not ph-,'si callv, possible to secure the nameplate to the body of the
instrument, then the nameplate shall be attached usind- a stainless steel wire. [Section 8. l1

3.12 Accessibility and Maintenance

3.1 2. 1.1 Seller's recommended accessibility, and recommended spares for each piece of
equipment shall be included in the Seller's submittal.

3.1:. 1.2 Seller shall provide the inspection and maintenance reciuirements withth
recommended intervals to be performed by Buver.
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3.13 Accessories

3.13.1 Unitary Inertia Bases

3.13.1.1 WY\hen indicated on the Blower Data Sheets, blowers shall be provided with a unitary
inertia base.

3.13.1.2 Unitary inertia base shall provide a commron support for the unit and its drive motor.
Inertia base shall be fabricated from structural steel conforming to ASTM A36. at the
minimum: and shall include pre-drilled mountingy ternplates and sleeved anchor bolts
for the fan and its drive motor. Inertia base frame shall be structural channel or beam
frame with its depth at least one-tenth (1'llOth) the longest dimension of the base. as a
minimum.

3.13.2 Vibration Isolators

3.13.2. 1 When installation is specified on the data sheet, the vibration isolators shall be
Supplier specified and supplied. Supplier shall specify the isolator manufacturer and
model number, spring minimum diameter, and spring restraint features on the Blower
Data Sheet.

.13.2.2 Spring mounts shall be selected to provide 2 in. minimum, deflection at designlaig

and shall allow for 50 % additional travel to solid. Spring mounts shall incorporate
seismic restraint capability for a seismic occurrence as defined in Specifications
2459O-\XNTP-3PS-SS90-TOOO1, Seismiuc Qualification of Seismic Category 1/11
Equipment and Tanks or 2459C1-WTP-3PS-FBOl-TOOOl, Structural Design Loads for
Seismic Category III & TV Equipment and Tanks. Spring mounts shall include
enlarged base plates for seismic anchoring.

13.2.3 Submittal drawingrs shall show locations for vibration isolator placement on blower
assemblies when installation is specified on the data sheet.

3. 13.2.4 Each vibration isolator shall deflect equally under the conditions of dynamic loading.

3.13.3 Flexible Connectors

3.13.3.1 When specified on the data sheet. Supplier shall provide flexible Connectors. Supplier
shall specify the connector manufacturer and model number on the blower data sheet.

3.13.3.2 When specified on the data sheet, submittal drawing's shall show locations for or
placement of flexible Connectors on blower assemblies,

4 Materials

4.1 Construction

4.1.' Materials of conistruction shall conform to ASM_\E AG-l., Section BA. Article BA-3000. Tablt
BA-3 100 and the Blower Data Sheets as applicable.
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4.1.2 The ASME andior ASTMI material numbers and grades shall be identified and shall be
indicated On the fabrication drawinus and in the material lists.

4.1-3 Blower bearing pedestals and motor bases shall be fab ricated from structural steel sh. es nd
plates properly reinforced for maximum rigidity.

4.1.4 Blower housings shall be fabricated from materials specified in Blower Data Sheets.

4.2 Prohibited Materials

4.2.1 Bronze, copper, lead, zinc, tin, antimony, cadmium, or other low melting point metals, their
alloys, or materials containing such metals as their basic constituents or molybdenum, and
materials with halogen content of more than 200 ppm shall not be used in direct contact with
stainless steel.

4.2.2 Asbestos and Teflon shall not be used in any component of the blowers or accessories.

4.2.3 Certain chemicals and materials are restricted from use at )WTP. Restricted chemicals and
materials are given in 24590-WTP-CO'N'-08-000 1. Restricted Materials List. Inclusion of these
chemicals/materials requires specific authorization from the Buyer (WTP Safety Assurancel.

4.3 Special Requirements

4.3. 1 When evaluating and dedicating new or replacement commitercial grade items (CGII and
commercial grade services (CGS) for use in safety applications the requirements in
specification 24590-WvNTP-3PS-GOOO-T0019. Acquisition of Commercial Items and Services
for Use. in, Safety Applications atIWTP, shall be followed.

5 Fabrication

5.1 Fabrication of Blowers

51. 1 Fabrication of blowers shall be as specified in ASME AG-l, Article BA-6000.

51.2- Blower wheels / impellers shall be of the type and fabricated from materials specified in
Blower data sheets.

5.2 Welding

5.2.1 All fabrication,. welding, inspection and repair procedures of biower wheels, blower housing,

housing framing and supports shall conform with the following, as applicable:

" AWS Di 1. Structural Welding Code. Steel

" AW'S D1.3, Structural W'elding- Code, Sheet Steel
" AWNS D1.6, Structural W\eldin- Code. Stainless Steel

* ANNS D9. 1. Sheet Metal Welding- Code
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AWVS D14.6, Welding, of Rotating Elements of Equipment

5.2.2 Repairs required as a result of weld rejection by either Buyer or Seller's final inspection shall
be fully documented in accordance with Seller .s QA program. Weld repair records shall be
included with document package.

~ )~ Welding procedures and procedure qaiication records shall be submted to Buyer for
review and permission to proceed prior to use. Each procedure shall be prepared and qualified
in accordance with the requirements of the above listed standards or ASME B & PVC, Section
Ix.

5.2-4 Welds shall be inspected in accordance with ASME AG-l. Article AA-63 30.

6 Tests and Inspections

6.1 General

6.1.1 Inspection and testing of blowers shall conform to ASME AG-I. Section BA. Article BA-
5000. Seller shall conduct and shall be responsible for the shop tests called for in this
specification and in applicable standard and referenced documents. Seller shall furnish all
facilities necessary for the perforrnance of such tests.

6.2 Personnel Qualifications

6.2.1 Personnel performning nondestructive examination or reviewing nondestructive examination
results shall be qualified in accordance with ASNT-SNT-TC-lIA, Level II or Level 1II.
Qualifications of personnel perf-orming inspections and tests shall hDe verified by the- Seller.

6.3 Non-Destructive Examinations

6.3.1 Seller shall perform Non-Destructive Examinations. Non-Destructive examinations may
include visual, ultrasonic, radiographic. magnetic particle. liquid penetrant and eddy current
examination procedures.

6.3.2 Non-Destructive Examination procedures shall be submitted to Buyer for review and
permssion to proceed prior to use.

6. 3.3 All pressure boundary parts made by casting shall be. demonstrated to be surface-defect free
by penetrant examination using Type I Method A techniques in accordance with ASME
BPVC Section V.

6.3. 4 As a minimum all welds shall be 100%/0 Visually Tested (VT) and pressure boundary welds
shall be Liquid Penetrant Tested (PT', NDE reports shall be- submitted for review and
acceptance.
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6.4 Shop Tests

Buyer's Inspector will indicate tests and inspections that the inspector intends to witness after
review of Seller's work plan. Seller shall perform standard factory tests, which, as a minimum,
includes the following, tests listed below, as well as tests called out in referenced specifications.

Test procedures shall be submitted for acceptance and permission to proceed prior to testing.

All test results shall be certified, documented, and submitted to Buyer for review, and permission
to proceed. All test reports shall be accepted by Buyer based on the acceptance criteria outlined
in the Supplier's accepted test procedures.

The Inspector may witness the following required shop tests:

6.4.1 Test for blower performance. Performance testing shall be done for similar sized blowers.

6..1.1 Blower performance tests shall be conducted in accordance with AMCA standards and
shall be done in AMCA certified facilities unless other-wise approved by Buyer.
Inspection and test procedures shall be submitted to Buyer.

6.4.2 Functional performance test for elecrical equipment.

6.42. 1 The Supplier's shop tests shall include the following:

a) Megger test before termination of all wires pulled into conduit.
b) Continuity check of all wiring for conformance with drawinges
c) Complete functional test of all apparatus and equipment
[24590-3PS-WATP-BKPO-T0001. Rev 3. Section 6.1.11

6.4.2.2 The Supplier shall notify the Buyer at least two weeks prior to any final tests. The
Buyer or his representative reserves the right to inspect the equipment andor witness
the tests at the factory. [{24590-3PS-;ATP-EKP0-T000 1, Revx 3. Section 6.1.2]

6. 4.2-.3 The Supplier shall isolate all instruments and control systems before performing a

megger test. l24590-3PS-WATP-JQ07-T0001,. Rev 2., Section 6.2.2]

6.4.2.4 All wiring [provided by the Seller shall be verified hby a 100 % point to point
continuity test. W~iring errors detected shall be corrected and/or drawings corrected as

appropriate prior to Buyer's inspection. [2451'-90-3PS-W TP-JQO"-T000 1. Rex' 2.
Section 6.2.3]

6.4.3 Blowers shall be tested and accepted for leakage in accordance with Section BA-5 142 of
ASME AG-l.

6.4.4 Vibration performance shall be checked and reported at 10%1/ increments of full speed blower
tests. Vibration testingy shall not be performed within +1/- 20%/0 of the blower's critical speed.
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6.5 Site Tests

Buyer startup personnel will perform test after initial installation. Buyer may request Seller
assistance during startup.

7 Preparation for Shipment

7.1 General

.11 Blower assemblies shall be packaged, shipped, handled and stored in accordance with ASME
AG-i Article BA-7000 and WTP specification 24590-WTP-3PS-G000-T0003, Engineering
Specification for Packaging. Handling and Storage Requirements.

72 Cleanliness

Seller's cleaning procedures shall be submitted to Buyer for information. Prior to surface
preparation and coating application, visually examine welds. the blower impeller, air stream
surfaces of the blower housing, and the air stream surfaces of all furnished accessories. Remove
all dirt. oil, and g-rease, loose mill scale, weld spatter and other foreign matter on surfaces to be
painted in accordance with Seller's cleaning and coating procedures.

7.3 Painting and Special Protective Coatings

Painting and Special Protective Coatings shall meet the requirements in 24590-3PS-W"TP-AFPS-
TOOO1I, as tailored in Attachment A.

7.4 Tagging

A stainless steel nameplate shall be attached to each centrifugal fan showing the manufacturer's
name, shop location, date of manufacture, serial number, equipment rating, equipment tag
numbers, weight of assembly, maximum speed. other information required by Paragraph BA-
9110 of ASME AG-i and Buyer purchase order number. Instruments shall be identified with
Buyer provided tag numbers.

8 Quality Assurance

8.1 QA requirements specific to itemn(s) or service

8.1.1 The quality assurance program requirements of this specification are those specified in the
following documents:

ASME NQA-l. marked as applicable in Q data sheet of ANSI/ASME NQA-l (2000)
QualilIry Assurance Program Requirements, attached to the Material Requisition.

ASME NQA- 1 (2000). Part 11, Subpart 2.2. OA Requiremnents for Packaging. Shipping-,
R eceiving. Storage(, and Handiing 0f htems 10or N uclear ,Pow;er- Piants
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245 90-WTP-3PS-GOOO-TOOO 1I Engineering Specification, Supie - ualirv Assurance
Pro gram Requirements

.. 2 The successful bidder must pass a pre-award survey b-, the Buyer. Supplier shall demonstrate
that their quality program is in compliance with the procurement quality requirements listed in
Quality Assurance Program Requirements, Datasheets. Each supplier is required to flow-down
required QA program requirements to each successive tier in the supply chain. The Supplier
shall allow Buyer, its agent, and DOE access to their facility and any lower tier
subcontractor's facility and records pertaining to this purchase order for the purpose of QA
Audits and Surveillance at mutually agreed times.

8.2 Supplier Deviation

8.2.1 Each supplier shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition, the supplier shall be required to
described the recommended disposition based on appropriate analysis- Submittals of request
for deviations from lower-tier suppliers shall he through the prime supplier to WTP,

S. 2.2 Supplier-proposed deviations from procurement documents shall be initiated by use of
Supplier Deviation Disposition Request (SDDR) foni.

9 Configuration Management

Equipment and/or components covered by this specification are identified with Component
Identification System numbers shown in Blower Data Sheets. Each item shall be identified in
accordance with Section '7.4.

10 Documentation and Submittals
10.1 General

Seller shall submit to Buyer Enaineering and Quality Verification documents in the forms and
quantities shown in Form G-32l1-E, Engineering Document Reauirements, and Form C-32 I-V,
Oualirv Verification Document Requirements, attached to the MR.

10.2 Submittals

The Seller shall submit the following:
10.2. 1.:7 The Seller shall submit, prior to fabrication. a matrix showing how thle supplier meets

the requirements of AG-l Section BA.

10.2. 1.2 Functional description of the electrical operation of the package. [Section 9.1.1.
2459-WT-3P-EKP-TO~l.Rev 33
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10.2.1.3 Material list with specific model number, manufacturer and catalogue cut sheets shall
be submitted as part of the product data. [Section 9.1.6. 24590-'WTP-3PS-EKP0-
T0001. Rev 3

10.2> 1.4 Supplier shall provide a list of recommended spare parts as follows:
[Section 9.1.8.1, 24590-WTP-3PS-EKPO-T000L1 Rev 3]

10.2.1.4.1 Starrup'/warratvt spare parts - are those parts that may be required at any time during
equipment installation, startup, testing and unit operation through the warranty period.

10. 2.1.4.2 Operational spare parts - are those parts that required replacement at regular intervals to
maintain continuous operation of the supplied equipment and/or system.

10.2.1.4.3 Capital spare parts - are major parts or equipment that provide reliable equipment
operation throughout the plant life and having a significant lead time for manufacturer
and delivery.

10.2.1.4.4 The spare parts list shall include pricing and delivery information valid for one year after
delivery' of the equipment. [Section 9. 1. 8.2, 2_4590-WTP-3PS-ERP-TOO0 I Rev 3]

10.2. 1.5 Instrument installation details shall be submitted for the Buyer's review and one month
prior to proceeding with instrument installations. [Section I1l.2.4.24590-WATP-3PS-
JQ07-TOO01 Rev 2]

10.2.1.6 Supplier shall provide manufacturer's technical literature for all technical components
and instrumentation provided within the Supplier's package. [Section 11.2.12, 24590-
WTP-3PS-JQO'-T0001 Rev 2]

10.2.1 .7 Supplier shall provide a brief description and 'justification for the Mean Time Between
Failure figure provided on the Blower Data Sheets.

10. 2.2 Dra-wings

Drawings shall show the foliowin2 information:

10.2.2. 1 The outline dimensions of blower, including outline and detail drawings for each
component (motor. etc)i. These drawings shall reflect the "as-shipped" configuration
of the equipment and instrumentation. As a minimum, interface control drawings shall
contain overall dimensions of the blower and motor ,materials of construction.
instrumentation inter-faces and equipment mounting information including, bolt hole
stzes and quantities of bolts require.

10.2.2.2 Mounting dimensions and information required for the design of supports and
foundations, including any special assembly instructions.

10.2.2.3 Operating weights of blower assembly including motor components.

1 ti 4 T space reurdfor the removal of com-ponents
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10.2.2.5 The locations of access doors.

10.2.2. 6 The weights of individual components.

102.2.7 The locations and identification of parts that are included in the parts list..

1 0.22.8 Assembly drawings providing sufficient detail to facilitate assembly of the component
parts of the blower.

10.2.2.9 Overall Single line diagram showing all electrical equipment. [Section 9.12, 24590-
WTP-3PS-EKP0-T0001, Rev 3]

10.2.2.10 Overall layout showing location of electrical items. [Section 9.1.3. 24590-WTP-3PS-
EKPO-TO0i. Rev 3]

10.2.2.111 Interconnection diac-ramn and cable schedule showing details of all internal connections
and Buyer external connections. [Section 9.1.4,. 245-90-WY TP-3P5.-EKPO-TOO001, Rev
3]

10.2.2.12 Individual equipment schematic diagrams, wiring diagrams, general arrangement
drawings, foundation details and junction/terminal box details. [Section 9. 1.5. 24590-
WTUP-3PS-EKPO-TOOOlI, Rev 3]

1 0.2.2.13 Certified outline and dimensional drawinas shall show the size and location of
electrical, pneumatic and service connections and information necessary to locate and
mount the equipment, if it is to be mounted by the Buyer. [Section 11.21.3. 24590-
,ATP-3PS-JQO7-T000I Rev 2],

10.2.2. 14 The ASTM or equivalent designation for materials.

10.2.2.15 Blower performance curves at 60%. 80%. 1 00%/G, and 1 10% design speed at desiGn
conditions specified on the data sheets. Preimtinary performance curves, shall be
provided prior to submitting ecuipments drawings. Blower performance curves
including unstable operating surge regione'lim-ii.

10.2.2. 16 Identify all devices with the Buyer's tag, numbers, where appiicable.

10.2.3 Procedures

Procedures are to be submitted to Buyer for approval prior to use and shall include:

10.2-3.1 Welding procedures

10 '~ ~ Procedures for repairs of rejected items or parts.

10.-.3-1. 3 Cleaning and coating procedures per specification 211590-VWTP-3P-AFPS-TOOOlI as
taiiored in Attachment A.

0..314E..t-vn'cm~u.-Pnn pcl.urmnclcz testpu~.uuc
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10.2.3.5 Seller's shipping preparation and storage procedures per specification 24590-WTP-
3PS-G000-T0003

10.2.3.6 Test procedures for blower pt.k ,OuuIranice.

10.2.3.7 Test procedures for blower housing, and shaft leakage tests.

10.2.3.8 Test procedures for sound, over-speed, vibration. and mechanical running, tests.

10.2.3.9 Commercial Grade Dedication Procedures and Plans per specification 24590-WTP-
3PS-GOOD-T0019.

10.2.3.10 Software Validation and Verification plan per specification 245 90-WTP-3P-GOOO-
TOO 14.

10.2.3.11 Seismic compliance documentation for per-mission to proceed per specification 24590-
WTP-3PS-SS9-TOOO 1 or 24590-WTP-3PS-FBO 1 -TOOO 1 as applicable.

10.2.3.12 Environmental qualification test procedures in accordance with 24590-WTP-3PS-
JQO6-T0005.

10.2.3.13 Non-Destructive Examination procedures

10.2.4 Inspection and Test Reports

1 0.2.4.1 Inspection and test plan for Buyer review and approval.

10.2.4.2 Records of repairs o-frejected items or parts.

10.2.4.3 Welding inspection reports and welding repair reports if required.

10.2.4.4 Electrical component performance test reports

10.2.4.5 Blower housing an6 shaft seal leakage test reports

10.2.4.6 Blower performance test reports, including blower curves

10.2.4.7 Sound power levels

10.2.4.8 Blower wheel/shaft vibration, over-speed, and mechanical test reports

10.2.4.9 NRTL Field Evaluation Reports

10.2.4.10 Seismic Compliance documentation per specification 24590-WATP-3P-S90-TOOO 1
or 24590-WTP-3P5-FB0 I-TOOOlI as applicable.

1 0.2.4.11 Commercial Grade Dedication Package per specification 24590-WTP-3P-GOOO-
TOO] 19.
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10.2.4.12 Software Validation and Verification report per specification 24590-W TP-3P-G00O-
TOO 14.

10. 2.4 -13 Environmental qualification test report in accordance with 2459Q0-WTP-3P5-q O6-rhr
TOGO.

10.2.4.14 Non-Destructive- Examination reports

10.2.5 Calculations

10. 2. 5. 1 Calculations shall be in accordance with 24590-WvTP-3PS-GOOO-T0014, Engineering
Specification for Supplier Design A-nalysis.

10.2.6 Manuals

Manuals and instructions shall include:

10.2.6.1 Erection and installation manuals which provide complete, detailed procedures for
installing and placing equipment in initial operation. The manuals shall include all
erection and installation drawings.

10.2.6.2 Operation and maintenance manuals which provide complete. detailed descriptions of
components and accessories with data sheets showing design, construction and
performance data for equipment. Manuals shall include drawing's required for
operation (duplication of drawings shall be avoided, drawings submitted to fulfill other
requirements shall be referenced with Buyer provided numbering), maintenance and
repair. maintenance requirements, instructions and operational troubleshooting guides.
All manuals/drawings shall include OEM part numbers.

10.2.6.3 Instruction manuals shall cover all major components such as blowers, motors,
controls, and instrumentation, including those purchased from a subcontractor. The
Seller shall obtain such manuals and lists, and submit them to the Buyer.

10.2.6.4 The Seller shall provide instructions regarding site long and short and long term
storage up to 5 years. and preparation and protection of equipment after installation
and prior to operation.

10.2.6_5 Where manuals include information applicable to several components, sizes or models,
non-applicable information shall be lined-out.

10.2.7 Certificates of Conformance

10.2.7.1 Seller shall certify lifting eyes or lugs and/or spreader bars are suitable for the safe,
balanced lifting, and handling of the equipment.

10.2.8 Schedules

Lists and schedules shall inniiiri '
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1 0.2.8.1 Schedule of engineenng. fabrication, and testing.

u . -. 8.2 Parts list, and cost for- parts and items subject to deterioration and replacemnent. Seller

to state shelf life and storage requirements for spare parts.

10.2.8.3 Schedule of maintenance and part replacements required to maintain the equipment
qualification in accordance with requirements in section 6 of specifications, 24590-
WATP-3PS-JQO6-TO005, Engineering Specification for Environmrental Qualification of
Control and Electrical Systems.

10.2.9 Mlaterials Certificates

10.2.9.1 Material test reports of chemical and physical properties shall be provided for all stress
components of the blowers, including the blower impeller and its components, blower
shaft, and housings in accordance with ASME AG- I. BA-' 400.

10.2.9.2 Manufacturer's Material Certificate of Conformance shall be provided for scrolls,
housing side plates. inlets,. support framing integral to the blower, and weld filler metal
in accordance with ASME AG-i., BA-341 0.

10. 2. 9.3 Certificates of calibration referenced to NIST traceable standards required for any,
calibrated instrumentation provided with the equipment.

10.2.10 Data

Data shall include:

10.2.10.1 Buyer's data sheets, completely filled out by the Seller, showing all information
required to determine that the units are of the desien and materials specified herein.
including motor data sheets.

10.2.10.2 Buyer's equipment qualification data sheets, completely filled out by the Seller,
showing all information required to determine that the units are of the design and
materials specified herein, including motor data sheets.

10-2.10.3 Acoustic data report. Sound test data from similar equipment previously tested can be
submitted in lieu of test for the purchased equipment.
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Attachment A Tailored version of specification 24590-WTP-
3PS-AFPS-TOOO1, Shop Applied Special Protective Coatings
for Steel Items and Equipment
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NOTE: Only the sections and appendices contained in this Attachment apply to the Sin~l e Stage
High Integrity Centrifiigal Fans and Blowers specification.
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1 Scope
1.1 This specification defines the minimum requirements for Special Protective Coating (SPC)

materials/coating systems, surface preparation, application, and inspection of protective coatings
to be shop applied. Items and surfaces to be coated shall be coated in accordance with this
specification. Unless indicated otherwise in the base technical specification/material requisition
or purchase order, all coats will be shop applied. Finish color shall be ANSI 70 Gray unless
indicated otherwise in Section 2.0 of the Material Requisition (MIR). [Section 1. 1]

1.2 All Special Protective Coatings (SPC's) are designated as Commercial Grade (CM) and non-
safety. [Section 1.2]

2 General

2.1 Responsibility

2.1.1 The SELLER shall supply all personnel, coating materials and all necessary surface
preparation, application, inspection and other equipment as required. [Section 2. 1. 1]

21.-2 The SELLER shall unload, inspect, and store all inbound steel items and equipment scheduled
for coating when manufactured by others. Items found to be damaged or otherwise unsuitable
for coating shall be identified and segregated for evaluation by the SELLER. [Section 2.1.2]

2.1.3 The SELLER shall store all coating! materials, perform surface preparation, coating application
and inspection in accordance with this specification and Buyer reviewed procedures. The
coating systems and associated coating materials used shall be in accordance with Appendix A
or the Material Requisition (MR) when coatings are- specifically identified. [Section 2.1.3]

2.1.4 The SELLER shall per-form all inspections and tests contained in this specification as
necessary prior to verification by the BUYER. [Section 2.1.4]

2.1-5 The SELLER shall provide application and inspection documentation for all coating Work in
accordance with this specification. [Section 2. 1.5]

2.1.6 The SELLER shall provide environmental control equipment as necessary for coating
application and curing. [Section 2.1.6]

2.1.7 The SELLER shall provide erection marking. Marks for color-coding of bulk materials and
erection marking shall be fully compatible with the coating system specified. [Section 2.1.7]

2.1.8 The SELLER shall touch-up and repair defective or damaged coating in accordance with
procedures submitted and reviewed by the BUYER. [Section 2.1.8]

2.1.9 The SELLER shall protect all coated surfaces prior to shipment and provide suitable
coverings, padding and strapping to protect coated items during shipment. [Section 2.1.91

2.1.10 The SELLER shall only use inspection equipment that is currently (in date) calibrated.
[Section 2. 1.10]
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2.2 Surfaces Not To Be Coated

2.2.1 Hold back coating, from weld areas-

[S'ectin 2.2.1

2.2.1.1 Three (3) to Four (4) inches for shop welds when using epoxy or other types of organic
coatings. [Section 2.2.1.2]

2.2.1.2 Note - The above coating hold back dimensions are only for items previously coated prior
to welding. These coating hold back dimensions do not apply to shop welds that will be
coated after welding is completed. This Section of the shop coating spec does not have
anything to do with coating hold back requirements associated with visual inspection of
welds during hydro testing. Coating hold back requirements associated with weld
inspection must come from the prevailing code. [Section 2.2.1.4]

2.2. 13 If the coating hold back at field welds is greater than 50% of the surface area of the item
then the item does not required shop coating. however the items shall be blasted to remove
all mill scale. [Section 2.2.1.5]

2.2. 1.4 The coating hold back shall be sufficient to expose the entire shop weld for visual
inspection on items fabricated prior to coating. [Section 2.2.1.6]

2.2.2 Name and instruction plates, etc. [Section 2.2.2]

2.2.3 Rubber or similar nonmetallic parts. [Section 2.2-3]

2.2.4 Machined surfaces. [Section 2.2.4]

2.2.5 Non-Ferrous metals unless otherwise specified. [Section 2.2.5]

2.2.6 Stainless Steel surfaces, unless specifically required by the BUYER (areas where stainless
steel is welded to carbon steel the coating overlap onto the stainless steel shall be
approximately I" or as otherwise specified.) [Section 2.2.61'

2.3 Definitions

2.3.1 Batch- A quantity of coating made in one production run. A unique hatch number is assigned
for each production run of the coating material, curing agent, zinc powders, fillers and thinner.
[Section 2.3.1]

2_3 .2 Dry Film Thickness (DFT)- The thickness of an applied coating, once dry or cured. Usually
expressed in mils (each mil is 1/1000 inch). [Section 2.3.3]

2.3.3 Fish Eyes (cratering)- Formation of holes or visible depression in the coating film. Usually
from a contaminated particle on the surface prior to applying the coating. [Section 2.3.4]

2.3.4 Holiday- A Pinhole, skip, discontinuity, or void in the applied coating film. [Section 2.3.5]

2.3.5 Mfg. Std. Coatin-- A manufacturers standard coatings system applied to off the shelf items or
standard line items of routine manufacture that are not specifically manufactured for the WTP
project. [Section 2-3.7],
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2.3.6 NIST- National Institute of Standards and Technology. [Section 2.3.8]

2.3.7 Pinholes- Minute holes visible in the applied coating without magnification that appears to
penetrate one or more layers of the coating film. [Section 2.3.10]

2.3.8 Profile- The surface roughness resulting from surface preparation by abrasive blasting or other
authorized methods. (Refer to Section 7.3.6). [Section 2.3.11]

2.3.9 Sag- The running of freshly applied coating on a vertical surface due to being applied too
thick. (Same definition for rns and drips) [Section 2.3.13]

2.3.10 Training, and Certification- Training shall include an understanding of the specification, work
procedures and manufacturers published instructions. Certification shall include a
documented performance test demonstrating quality work verifiable by the BUYER (Refer to
Sections 4.5, 5.1.6, 7.1.2, and 8.1.1.1) [Section 2.3.16]

2.4 Safety'

2.4.1 The SELLER shall comply fully with OSHA Hazard Communication Standard 29CFR 1910.
Material Safety Data Sheets (MSDS) for all materials, including thinners and cleaning
solvents, shall be obtained from the materials manufacturer and upon request made available,
at the place and time of Work, for review. [Section 2.4.2]

2.4.2 The Volatile Organic Compound (VOC) content of all materials shall comply with Federal,
State and Local or other Re -ulatorv requirements. [Section 2.4.3]

3 Applicable Documents

3.1 Codes and Standards

3.1.1 American Society for Testing and Materials (ASTM)

ASTM E337- R96; 02 Test for Relative Humidity by Wet-and-Dry Bulb Psychrometer
ASTM D3276- 00; 05 Standard Guide for Painting Inspectors (Metal Substrates)
ASTM D4285- 99 Test Method for Indicating Oil or Water in Compressed Air
A STM D4417- 99; 03 Field Measurement of Surface Profile of Blast Cleaned Steel
ASTM D4537- 96; 04; 04a Standard Guide for Establishing Procedures to Qualify and

Certify Inspection Personnel for Coating Work Inspectors in Nuclear
Facilities.

ASTM D4940- 98; 03 Test for Conductimetric Analysis of Water Soluble Ionic
Contaminants of Blasting Abrasives

ASTM D5064-01 Standard Practice for Conducting a Patch Test to Assess Coating,
Compatibility

3.1.2 The Society for Protective Coatings (SSPC)

SSPC-AB I 6/l/97;7/i/07 Mineral Slag Abrasive
SSPC-PA2 5/1/04 Measurement of Diy Paint Thickness with Magnetic Gages
SSPC-SP1 11/1/82:11/1/04 Solvent Cleaning
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SSPC-SPI0 11/1/04 Near WNhite Metal Blast Cleaning
SSPC-SPJ 111/1/87: 11/1/04 Power Tool Cleaning to Bare Metal
SSPC-VIS 1 6/1/02; 11/1/04 Guide and Reference Photographs for Steel Surfaces Prepared by

Dry Abrasive Blast Cleaning

3.1.3 Occupational Safety and Health Administration (OSHA)

OSHA 29 CER 1910 Occupational Safety and Health Standards

4 Submittals

4.1 SELLER shall prepare detailed written procedures for material receiving, marking, storage,
handling, surface preparation, environmental control, application, curing, inspection, testing,
touch-up/repair, application personnel qualification, inspector qualification, (G321I - E , category
28.0) and proposed documentation forms as described within this specification. The final
procedure and documentation forms shall be submitted and reviewed with BUYER's permission
to proceed prior to the start of coating Work. (G32 1-E category 15.0). Subm-ittal requirements
for manufacturers standard coating are found in Section 6.2. [Section 4.1, 24590-WTP-3PS-
AFPS-TOOO1,, rev 4]

4.2 The SELLER shall identify the specific products by manufacturer and catalog number and shall
submit the coating manufacturer's latest published product data sheet, application instructions
and Material Safety Data Sheets (MSDS). Conflicts, if any, between the SELLER's normal
procedures, the coating manufacturer's recommendations, and this specification shall be brought
to the attention of the BUYER for resolution and written permission to proceed. ( G321-E
category 11.0) [Section 4.4, 24590-WTP-3PS-AFPS-T0001. rev 4]

4.3 The SELLER shall submit original or copies of original Coating Manufacturer's Product Identity
Certification Records for each and every batch of coating material used on the WTP project
(Appendix B)(Refer to G321V category 13.0) [Section 4.5, 24590-WVTP-3PS-AFPS-T0001, rev
4]

4.4 The SELLER shall submit a daily inspection record as part of the Work procedures that includes
all the elements provided in Appendix C as a nminimurn. An entry for Wet Bulb is not required
when the accepted device used to measure humidity and dew point does not require a wet bulb.
(Refer to Section 8.1.9 and 10.2) (G321V category 15.0)
[Section 4.6, 24590-WATP-3PS-AFPS-T0001. rev 4]

4.5 The SELLER shall provide a personnel training and certification plan for applicators and
inspectors. (Refer to Section 2.3.10, 5.1.6, 7.1.2, and8.1. 1. 1).
[Section 4.8, 24590-WTP-3P-AFPS-TOOO1, rev 4]
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5 Quality Plan

5.1 General

5.1.1 The SELLER shall control the quality of items and services to meet the requirements of this
specification,. applicable codes and standards, associated procurement documents, referenced
herein. The SELLER shall prepare and maintain documentation to provide evidence of
compliance with reviewed procedures and this specification. A copy of the coating inspection
documentation shall be included in the shipping documentation. [Section 5.1.1]

5.1.2 The SELLER, including any lower-tier organizations engaged by him, shall be subject to
surveillance inspection by the BUYER representative until completion or termination of the
procurement. This surveillance inspection does not relieve the SELLER from the
responsibility for conformance to the requirements of procurement documents, this
specification and authorized procedures. [Section 5.1.2]

5.1.3 The BUYER representative shall be provided with a work activity schedule and shall be
notified of all required inspection points prior to the scheduled date for coating activities
(Refer to MR Section 5.0). [Section 5.1.4)

5. 1.4 If the SELLER's proposed Work plan or procedures differ from the requirements of this
specification, the SELLER shall specifically identify and explain all differences in writing and
submit them to the BUTYER for review and verification prior to the start of Work (e.g.,
Supplier Deviation Disposition Request- SDDR). [Section 5.1.51

5. 1.5 All pre-established witness and hold points shall be witnessed by the BUYER unless a written
waiver has been issued. [Section 5.1.6]

5.1.6 The SELLER's coating inspectors shall have previous experience in coating inspection and
shall receive documented training in the specific pro -ject coating requirements, ASTM
standards and other relevant standards including the reviewed work procedures. All coating
inspectors working on steel items or equipment shall be trained and qualified meeting the
requirements of Section 8. 1.1. 1. [Sction 5.1. 71

6 Materials

6.1 Coating Materials

6.1.1 Coating materials including the primer, intermediate and finish coat on a given item, shall all
be from the same manufacturer. One exception to this rule is when upgrading a
Manufacturer's Standard (Mfg. Std.) coating using a compatible epoxy tie-coat and suitable
topcoat coating system (refer to Section 6.2). [Section 6.1.2]

6.1.2 Appendix A tables contain the specified Special Protective Coatings for the WTP project.
Appendix A contains the generic coating systems and approved coating materials. [Section
6.1.3]
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6.1.3 Repair materials shall be the same as those originally used. Repair materials shall be in pre-
measured units, and only complete kits shall be mixed. Splitting or breaking down pre-
measured units of multi-component coating materials may be considered if the SELLER
prepares a procedure that requires accurate measurement of all materials and Seller's QC
inspector monitoring/verification of each and every mix. This procedure must be submitted to
the BUYER for review and permission to proceed. [Section 6.1.4]

6.2 Manufacturer's Standard Coating

6.2.1 Components and equipment which are normally mass-produced, inventoried, and supplied
from stock generally have been coated with the Manufacturer's Standard Coating (Mfg. Std.)
system. Included are small valves, pumps and rotating equipment, filters and electrical
equipment such as switchgear, control panels, instrumentation, motors, transformers and
electrical enclosures. Items and equipment which are specifically fabricated for the WTP
project shall be coated per this specification unless the item is shown to be too delicate to
properly coat per the specific requirements contained in the MR. [Section 6.2. 1]

6.2.1.1 The SELLER may submit an alternate coating to the specified or Mfg. Std. System, by
identifying the coating materials, surface preparation, application and inspection on
Appendix D including the coating material's latest published technical data sheet and
MSDS. to the BUYER for review and permission to proceed [Section 6.2.1.1],

6.2.1.2 All Mfg. Std. Coatings must be identified on an Appendix D and submitted to the BUTYER
along with technical data sheets and MSDS'. A small, easily replaceable item where
coating touch-up is not practical (e.g., very small, too delicate, low cost and easily
replaceable) and can only be purchased with the manufacturer's standard coating. an
Appendix D Manufacturer' s Standard Coating Data Sheet is not required. [Section 6.2.1.2]

6.3 Machined-Surfaces Coating

6.3.1 Machined surfaces not specified to be coated with a specific coating systemn snall be protected
with a solvent cutback asphalt temporary preservative (Daubert Chemical Tectyl 891, E
Houghton Chemical Rust Veto 342 or authorized equivalent). Temporary preservative applied
to carbon steel that is overlapped onto stainless steel must meet the same chemical
requirements as listed in Section 6.4. All equivalents must be identified on an Appendix D
form and submitted along- with the manufacturer's latest published data sheet and MSDS for
review and permission to proceed by the BUYER. [Section 6.3. 1A

6.4 Coating Over Stainless Steel

6.4.1 All coating materials, thinners, solvents and cleaning materials used on SS shall be shown to
comply with the following reqirements: [Section 6.4.1]

Leachable halogen content shall not exceed 200 ppm

The total sulfur content shall not exceed 400 ppmn

The total of low melting point metals such as lead, zinc, copper, tin, antimony and mercury
shall not exceed one (1) percent. Of this, mercury should not exceed 50 ppmn. These low
mrelting metals shall not be intentionally added during the manufacture of the coating.
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6.4.2 Sherwin Williams Macropoxy 646 and Carboline Carboguard 890 have been tested and meet
the requirements above. Only these materials are approved for direct contact with stainless
steel.

6.5 Batch Information

6.5.1 Each container of coating material used by the SELLER shall be marked with the following:
[Section 6.5. 1.]

" The manufacturer's name
" The product designation
" Batch or lot number
* Location and date of manufacture
" The shelf life expiration date

6.6 Abrasives

6.6.1 Abrasives for blast cleaning shall be clean, free of oil or contaminants, and dry. The particle
size shall be capable of producing the specified surface profile. Mineral and slag abrasives
shall meet the requirements of SSPC NB-i. The first batch/lot of bulk-, non-packaged,
abrasives shall be tested for water-soluble contaminants and the conductivity shall not exceed
500 micro siemens/cm when tested in accordance with ASTM D4940. As an alternate, a
chloride ion test kit, such as the Chlor*Test "A" manufactures by Chlor Rid International Inc,
or BUYER accepted equal may be used. The maximum allowable chloride level is 20 0ppm.
[Section 6,6.1]

6.6.2 When using reclaimed steel grit/shot abrasive, the particle size shall be capable of producing
the specified angular surface profile (minimum 50%1' steel grit in original mix and all adds
shall be 100% steel grit). Reclaimed abrasives already in use- and the first batch/lot of new
abrasive shall be tested for water-soluble contamninants and conductivity. Conductivity shall
not exceed 500 micro siemens/cm when tested in accordance with ASTM D 4940. As an
alternate, a chloride ion test kit, such as the Chlor*Test "A" manufactures by Chior Rid
International Inc, or BUFYER accepted equal may be used. The maximum allowable chloride
level is 200ppm. [Section 6.6.2]

7 Application

7.1 General

7.1.1 It shall be the SELLER's responsibility to stop the surface preparation and coating at any time
when conditions exist that might adversely affect the quality. The BUYER representative may
reject any prepared or coated surfaces not in compliance with this specification. [Section
7.1.1]

7.1.2 All painters (e.g., surface preparation personnel and paint/coating material application
personnel), shall be individually qualified and certified in accordance with the SELLER's
writen description thati icludes classroom training and capab-ility demonstration using the
WTP project specification, and the SELLER's procedures as reviewed by the BLUYER.
[Section 7. 1.2]
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7.1.3 Care shall be taken to avoid blasting or grinding away critical markings, which identify
welders, joint numbers, or other markings, which identify the item. Where such data appears
in the area to be coated, it shall be protected. SELLER's are responsible for assuring their
sub-suppliers are instructed concerning these requireets, [Section 7.1.3]

7.2 Pre-Surface Preparation

7.2.1 Prior to mechanical cleaning, the surfaces to be coated shall be cleaned in accordance with
S SPC SP I to remove oil, grease, dirt, and other foreign matter that can interfere with the
proper bonding of the coating. Any remaining sharp edges, weld spatter, or burrs found after
the start of coating Work shall be completely removed by grinding or other means. Pneumatic
tools shall not be used unless they are fitted with effective oil and water traps on the exhaust
air. If the steel items or equipment was shipped or stored so that the surface could have been
contaminated with soluble salts (egabove deck ship transport, truck transport on dirt roads
close to ocean, storage), the area shall be pressure water washed (2,000-5OO0psi) with
demineralized water to remove as much soluble salt contamination as possible prior to
abrasive blasting. [Section 7.2. 1

7.3 Surface Preparation

7.3.1 Prior to the start of Work, the SELLER shall examine all surfaces to be coated to determine
their acceptability for the specified coating application. If the surfaces are found to be
unacceptable, the SELLER shall return the surface to an acceptable condition. Coating work
shall not commence until corrective action has been taken. Commencement of coating work
prior to the taking of correctable action shall preclude any subsequent claim by the SELLER.
The BUYER may require corrective action at the SELLER's expense. [Section 7.3. 1]

7.3.2 Prior to blast cleanina items to be coated, they shall be visibly dry with the surface
temperature of at least 57F above the dew point. When using automatic blasting equipment
that recycles steel abrasive, the steel need only be visibly dry. [Section 7.3.21

7.3.3 All surfaces to be coated shall be pre-cleaned per SSPC SP 1 where oil, grease, and other
contaminants are present. [Section 7.3.3]

7.3.4 Abrasives shall meet the requirements of Section 6.6. [Section 7.3.4]

7.3-5 Surfaces to be coated shall be blast cleaned in accordance with the surface preparation
requirements specified in SSPC SPI 0. Where abrasive blasting will damage the items or is
impractical, SSPC-SPl 1 Power Tool Cleaning to bare Metal may be substituted only in
limited areas and only with BLTYER's permission to proceed (e.g. SDDR). [Section 7.3.5]

7.3.6 Abrasive blasting carbon steel shall result in an angular surface profile 1.5 to 3.0 mils deep as
measured using a profile comparator or Testex Press-O-Filrn replication tape, in accordance
with ASTM D4417 method A or C. [Section 7.3.6]

7.3.6.1 Methods established for measuring surface profile produced by abrasive blast cleaning are
not valid or conclusive on surfaces that are excessively rough prior to blast cleaning (e.g.
rough mill finishes, heav' rusting or pitting 1SSPC-V,1IS 1 Condition D or routher]. cast
surfaces, weld beads or physically damaged surfaces). Therefore, to accurately deternine
the surface profile produced by blast cleaning, profile measurements shall be taken in areas
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exhibiting the least surface roughness. For example, SSPC-VIS 1 pre-blast Conditions A, B
or C typically result in a blasted surface that is acceptable for surface profile measurement.
[Section 7.3.6.1 ]

7.3.6.2 If excessive surface roughness covers the entire item, then a smooth, clean ASTM A36 steel
plate (e.g., SSPC-VIS I Condition A, B or C), approximately 6" square and at least 1/4"~

thick, shall be blasted using the identical abrasive, pressure, nozzle, blasting equipment and
method used on the actual item. The surface profile measured on the smooth plate is
regarded as an accurate measurement of the profile produced by that blasting method, and
shall be recorded as the surface profile for the actual item. A new plate shall be blasted and
measured at a frequency accepted in the SELLER'S procedures (refer to Section 8.1.9).
[Section 7.3.6.2]

7.3.7 Recycled abrasive blasting using a steel grit/shot mix is acceptable. The maximum amount of
shot in the original mix shall be 50%1. All additions of abrasive shall be steel grit. The
stabilized working mix shall be maintained by frequent small additions of new grit abrasive
commensurate with consumption. Infrequent large additions of grit shall be avoided. Steel
grit or shot is not acceptable for use on stainless steel surfaces. [Section 7.3.7]

7.3.7.1 The working, abrasive mix shall be maintained clean of contaminants by continuous
effective operations of cleaning machine scalping and air wash separators. Reclaimed grit
used for abrasive cleaning shall be tested for the presence of oil/grease by immersing a
sample in clean tap water and checkting for oil flotation. Tests shall be made at the start of
blasting and at a minimum of every four (4) hours thereafter. If oil is evident, the
contaminated abrasive shall be cleaned or replaced. All surfaces blasted since the last
successful test shall be completely cleaned of contamination then re-blasted using clean
abrasive. [Section 7.3.7.1]

7.3.8 Blast cleaning shall not be performed in the immediate area where coating or curing of coated
surfaces is in progress. All surfaces and equipment, which are not to be coated, shall be
suitably protected from blast cleaning. [Section 7.3.8]

7.3.9 Burrs, slivers, scabs, lamination, and weld spatter which become visible after blasting shall be
removed. The tools and manner employed to remove weld defects and sharp edges shall not
burnish or destroy the profile. If the profile or roughiness is reduced, it shall be re-blasted to
produce the profile and roughness as required. The exhaust of pneumatic grinders shall not
impinge on the cleaned surface. If the surface becomes contaminated, it shall be cleaned of
contamination and re- blasted. Carbon steel tools or implements specifically employed for
coating surface preparation shall not be used on stainless steel surfaces. [Section 7.3.9]

7.3.10 If visible rust occurs or if the cleaned surface becomes wet or otherwise contaminated, these
surfaces shall be re-cleaned to the degree specified. Cleaned surfaces remaining uncoated
overnight shall be visually reinspected 100% for required cleanliness prior to coating or shall
be re-cleaned to the specified cleanliness prior to applying the coating. [Section 7.3. 10]

7.3.11 After surface preparation is complete and before coating, pressurized air or a vacuum shall be
used to remove all dust and abrasive residue. The air shall be clean and dry as verified in
accordance with Section S. 1.6 so as not to contaminate the prepared surface. [Section 7.3.11]

7.3.12 Machined surfaces shall be wiped with clean solvent before the application of coating and
shall be protected from damage due to blasting and coating operations. [Section 7.3.12]
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7.3.13 Machined portions of pipe flanges and other machined mating faces which will not be exposed
after final fit-up shall be masked or covered and protected from surface preparation and
coating activities. The remaining part of the flange face and exposed surfaces shall then be
blasted and coated ( bolt holes need only to be suffficiently coated for visible coverage. No dry
film thickness required.). [Section 7.3.13]

7.3.14 Equipment shall have all openings plugged, masked, and/or blinded sufficiently to protect
internials before abrasive blasting. After the coating operation is complete all internials shall be
blown clean and/or vacuumed to remove any dust or abrasive blast media that may have
entered the coated equipment. [Section 7.3.14]

7.3.15 The abrasive mixture and the compressed air shall be clean,. dry and oil free. Moisture traps,
in addition to oil and water extractors mounted on the compressor, shall be used in
compressed air lines to remove oil and moisture from air close to the point of use. (Refer to
Section 7.3.7.1 and 8.l.6)[Section 7.3.15]

7.3.16 All valves, valve actuators and motors that will be shop coated shall be blasted and coated
prior to assembly. Areas of assembled items that are not coated prior to assembly and subject
to damage during blasting must be carefully protected from abrasive damage or abrasive
contamination. [Section 7.3.16]

7.4 Coating Application

7.4.1 The coating shall be applied in accordance with reviewed procedures (refer to Section 4. 1).
The coating manufacturer's recommendations for the application temperature and the curing
temperature and times (between coats and after last coat) of the specified material shall
become a part of this specification. Application and curing temperatures above or below the
limits allowed by this specification (Refer to Section 7.4.4) shall be submitted to the BUYER
for review (e.g., SDDR). [Section 7.4.1 ]

7.4.2 Coatings shall be applied using properly sized and type of equipment for the size &
complexity of the item being coated. The equipment shall be clean with, all components in
good working order. [Section 7.4.2]

7.4.3 Surfaces that will become inaccessible shall be coated before assembly, tagging, fitting, or
welding. Inaccessible surfaces includes lap joint flanges, nozzle necks, lap joint stub ends, lap
rings, bolt holes, flanges for exchangers and vessels, and welded joints that become
inaccessible after assembly. [Section 7.4.3]

7.4.4 Coatings shall be applied only when the surface to be coated is clean and dry. The substrate
temperature shall be a minimum of 50F above the dew point during coating application and
until the applied coating is no longer moisture sensitive per the coating manufacturer's
published data or written recommendations. The substrate and air temperature during coating
application and curing shall be a mninimumn of 50'F (Inorganic zinc primers 40'F) and a
maximumn of 11 I00F. The relative humidity during coating application shall not exceed 85
percent. Measure humidity in accordance with ASTM E 337 (Sections 1.0-19.0) or using an
alternate method reviewed and accepted by the BUYER. Deviations from the above listed
minimum and maximum. substrate/air temperature and humidity limits may be allowed when
in accordance with the coating manufacturer's published or written recommendations and are
accepted by the BUYERP, The one firm limit is that the minimum substrate or air temperature
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shall not be less than 35 'F regardless of the coating manufacturer's published or written
recommendations. [Section 7.4.4]

7.4.S The SELLER shall record all batch numbers for each coatin cmoetued Alg with_

other information necessary for the BUYER to relate the batch to the item for which it was
applied. (Refer to Appendix )[ Section 7.4.5]

7.4.6 All coatings shall be thoroughly mixed until they are smooth and free from lumps, then
strained through a screen of at least 30 mesh. Zinc filled coatings shall be continuously
agitated from the time initially mixed and while being applied. Other coating materials shall
be mixed in accordance with the coating manufacturer's published recommendations. All
multi-component coating materials shall be in pre-measured units. Splitting or breaking down
pre-measured units is not permitted. See Section 6.1.3 for requirements for mixing repair
materials. [Section 7.4.6]

7.4.7 Alternating coats shall have a visible color difference to insure full coverage over previous
coats. Touch-up of individual small spots < 6 sq. in, do not require a visible color difference
when individually marked for repair and the mark remains in place until the repair is accepted.
[Section 7.4.7]

7.4.8 Dry film thickness of each coating shall be in accordance with Appendix A/Table 1
Acceptable Coating Materials or as specified in the MR. (Refer to Section 8.3.2 S& 8.3.3).
[Section 7.4.8]

7.4.9 Relative to the ambient and surface temperatures the minimum. and maximum drying times
between coats shall be in strict accordance with the coating manufacturer's latest published
technical data sheets. [Section 7.4.9]

7.4.10 Runs, sags, voids, drips, overspray, loss of adhesion, bubbling, peeling, or inadequate cure are
not permitted. Where possible,. defects shall be corrected as detected during application of the
coating. [Section 7.4. 10]

7.4,11 Spray equipment, brushes and rollers shall be cleaned using only manufacturer recormmended
solvents/cleaners. [Section 7.4.11]

7.5 Remedial Work

7.5.1 The completed coating on each item shall have the correct dry film thickness and shall be free
of damage and visible defects. [Section 7.5.1 ]

7.5.2 Repair of Dry Film Thickness (DFT) deficiencies
[Section 7.5.2]

7.5.2.1 Defects such as runs, sags, overspray and embedded particles shall be corrected by sanding
to remove the defect. W Then the defects are in the finish coat, all areas sanded must be
overcoated with the finiush coat. If the DFT of primer or intermediate coat is reduced to less
than the specified minimum, the area shall be abraded with 80 grit sand paper or flapper
wheel and an additional layer of coating shall be applied until sufficient thickness is
achieved. If notiric dring application, the sag-s or runs may be brushed out. [Section
7.5.2.1]
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7.5.3 Repair of Damage
[Section 7.5.3]

7.5.3.1 All damaged and loosely adhering coating shall be removed and the surface thoroughly
cleaned using 80 grit sanding disc, 80-grit flapper wheel or 3M Clean-N-Strip. Edges of the
breaks shall be feathered and the resulting surfaces shall be roughened. The designated
number of prime and finish coats shall be applied. [Section 7.5.3. 1]

7.5.4 Loss of adhesion, delamination blisters, bubbling and fish eyes in the applied coating require
the coating to be removed and reapplied in accordance with this specification. [Section 7.5.4]

8 Inspection

8.1.1 The SELLER shall have the full responsibility for the coating application quality in
accordance with this specification and shall be responsible for stopping Work activities when
conditions develop that could adversely affect the quality of the completed work. AUl Work is
subject to the BU]YER's inspection surveillance. [Section 8. 1.1 ]

8.1.1.1 Alcoating Work inspection personnel shall be trained, qualified and certified in accordance
with the SELLER's reviewed procedures. The inspectors shall meet or exceed the
minimum capability requirements for a Level I coatings inspector as described in ASTM
D4537 Section 6.2. The SELLER's inspector training, qualification and certification
procedures and plan shall include classroom training on the WTP project specification, and
the SELLER's reviewed procedures using the guidelines provided in ASTM D5498. The
SELLER's inspector must demonstrate his/her capability of using the inspection equipment
and performing all the required inspections. Additional coating work inspection guidance is
found in ASTM D3276 and ASTM D6237 which may also be used in developing
procedures for training and certifying coating work inspectors. [Section 8.1.1.1]

8.1.2 The BUYER representative shall be the final authority on the specification compliance for
surface preparation and material application. Any coating, which in the BUYER
representative's judgment, has not been applied in conformance with this specification, shall
be rejected. [Section 8. 1.2]

8.1.3 The BUYER representative shall have access to each part of the process and shall have the
right and opportnity to wimness any of the Quality Control Tests. [Section 8.1.3]

8.1.4 The SELLER shall furnish the necessary testing and inspection instruments, properly
calibrated and maintained. If equipment is suspected of being out of calibration, it shall be re-
calibrated and certificates made available for verification to the BUYER. Such equipment
shall be available for use by the BUYER in conducting surveillance of the work. Calibration
of testing and Inspection instruments shall be traceable to NIST or Buyer authorized
alternative standards. [Section 8.1.4]

8.1.5 The SELLER shall halt the coating Work and make corrections to the procedures, as necessary
to correct repetitive faults found in the Work. [Section 8. 1.5]

8.1.6 Prior to using compressed air, the quality of the air downstream of the separator shall be tested
in accordance wvith the requirements of ASTM D4285 by blowing the air onto a clean white
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blotter or cloth for two (2) minutes at a distance of no more than twelve (12) inches to check
for any contamination, oil, or moisture. "This test shall be performed at the start of work and
every 4 hours thereafter". The test shall also be made after any interruption of the air
compressor operation or as required by the BUYER. The air shall be used only if the test
indicates no visible contamination, oil, or moisture. If contaminants are evident, the
equipment deficiencies shall be corrected and the air stream shall be re-tested. Moisture
separators shall be bled continuously. All lines shall be tested individually prior to use.
Surfaces determined to have been blown down or blasted with contaminated air shall be
cleaned of all contamination then re-blasted with clean air and abrasive. Coatings determnined
to have been applied using contaminated air shall be removed and reapplied using clean air.
[Section 8.1.61

8.1.7 Inspection points shall be established as follows:
[Section 8.1.7]

" Prior to the start of Work.
* Immediately following the surface preparation
" Immediatciy prior to the coating application
* Following the application of each coat
" Following the curing of the coating
* Final inspection and sign-off, in accordance with the proj ect requirements

8.1.8 Any defects disclosed by inspection shall be re-inspected after correction.
[Section 8.1.8]
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8.1.9 The SELLER shall keep the records indicated below, and submit these records to the BUYER
(refer to Section 4.4 and Appendix C). The following lists the frequencies:
[Section 8.1.9]

Coatintt/ns-pection Step Required Frequency
1. Pre-Surface Prep 100% visual on Pre- Surface

Sur-face Preparation 100% on Surface Prep/Cl ean lines s

Profile Profile first item of each type per shift and every 20 items
thereafter or other frequency as BUYER accepted in
SELLER's procedures.

2. Environmental/Air Quality At the start of each work and every 4 hours thereafter or
more often during changing conditions.

3. Recirculated Abrasive At the start of work and every 4 hours thereafter

4. Thickness Per SSPC PA2 On large items five (5) spot reading per 100 sq.ft.

On items < 100 sq.ft. four (4) spot readings

On items less than 4" (valves, fittings, components. etc) two
(2) spot readings,

For repair spots < 6 sq. inches and > 1 sq. inch. Two (2)
spot readings

For repair spots < 1 sq. inch one (1) spot reading

For small chips.'nicks/scratches and pinhole size repair
spots need only a visual.

For complex surfaces such as structural steel (steel beams)
the frequency of dry film thickness readings shall be in
accordance with SSPC-PA2 Appendix 3 section A3.4.1
excluding any readings on the flange toes. In accordance
with figure A.3 "The Surface of a Steel Beam" the
following locations are acceptable for the test readings- 1,
3, 4. 5, 7, 9, 10 and 1 1; and the following locations are
excluded from test readings- 2, 6, 8, 12. For beams less
than 20'-0" two (2) sets of 8 spot readings shall he taken.
For beams 20'-0" thru 60'-0"' three (3) sets of 8 spot
readings shall he taken.

5. Visual on Applied Coating. 100% of all items

8.2 Surface Preparation Inspection

8.2.1 Verify environmental conditions and compressed air quality (refer to Section 7.3.2, 8.1.6).
[Section 8.2. 1]
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8.2. 2 Verify recirculated grit is grease and oil free (refer to Section 7.3.7).
[Section 8.2.2]

8.2.3 Verify surface cleanliness and profile (refer to Sections 7.3.5, 7.3.6 and 8.1.9).
[Section 8.2.3]

8.2.4 Grease free chalk shall be used to mark local areas, which do not meet the specified
requirements (e.g., soapstone and crayons are not acceptable). [Section 8.2.4]

8.3 Coating Application

8.3.1 Environmental conditions and compressed air quality shall be verified per Sections 7.3.2,
7.4.4, 8.1.6 and 8.1.9. [Section 8.3.1]

S.3.2 Dry coating thickness (DFT) shall be measured with a magnetic film thickness gage such as an
Elektro-Physik "Mikrotest" or Positector 2000, Positector 6000 or BUYER authorized equal
in accordance with SSPC PA2. The number and location of dry film thickness readings shall
be in accordance with section 8.1.9.4. [Section 8.3.2]

8.3.2.1 The gage shall have an appropriate range that is suitable to measure the thickness expected
and record calibration accuracy in accordance with SSPC PA 2 at the start of work, against
certified coating thickness calibration standards for non-magnetic coating of steel, traceable
to NIST or BUYER authorized altemnative standards. The calibration standards shall be in
date, and 1.5 mil to 20.0 mil range, unless otherwise specified. [Section 8.3.2. 1]

8.3.3 Any surface with a measured thickness outside of the limits described in Section 7.4.8 shall be
rejected. These areas shall be reworked or re-cleaned and re-coated at the SELLER's expense.
The average of the required number of readings shall be within the specified dry film
thickness range. Any of the required spot readings may be as low as 80% of the minimum
specified or 120% of the maximum specified as long as the average of all the readings is
within the specified range. An individual spot reading that conforms to this criteria conforms
to the specified dry film thickness. [Section 8.3.3]

9 Storage, Handling and Shipping of Coating Materials
9.1 Coating Materials

9.1.1 Coating materials shall not be stored in direct sunlight or exposed to inclement weather (e.g.
rai n, snow, sleet, freezing rain, dew point condensation, see also Section 9.1.4). Materials
shall remain under cover until ready to use. [Section 9. 1.1]

9.1.2 Coating material shall be delivered in manufacturer's original unopened containers. Each
container shall be clearly identified with the manufacturer's name, product designation, batch
number, date of manufacture and shelf life expiration date. [Section 9.1.3]

9.1.3 The maximum shelf life allowed for coating materials used on the WTP project is 24 months
from the date of their manufacture. Coating materials that are older than 24 months or that
exceed the manufacturer's published shelf life, if less than 24months, shall not be used and
shall be placed on HOLD and segregated from other coating materials. A one-time shelf life
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extension of no less than three: (3) months and no more than six (6) months, may be issued by
the coating manufacturer. The shelf life extension shall be based on laboratory testing of
retain samples taken at the time of manufacture or by testing a sample provided from the
actual coating material in question. Where testing verifies an outdated coatin g material still
complies with its original design criteria, it is acceptable for shelf life extension. Expiration
date stickers, provided by the coating manufacturer, shall be affixed to each container prior to
release from HOLD. The stickers shall include the product number, batch/lot number, the new
expiration date and suitably marked to indicate that they came from the coating manufacturer.
A new Appendix B shall be provided by the coating manufacturer that includes the test results
and specifically indicates it was provided to document shelf life extension including new
expiration date. Coating materials that have not been stored or handled in accordance with
Sections 9.1.4 through 9.1.7, may not have their shelf life extended. [Section 9.1.4]

9.1.4 Coating material shall be protected from moisture, direct sunlight and temperatures below
40'F or above I 00'F unless otherwise allowed by the coating manufacturer's latest published
instructions and verified by the BUYER. [Section 9.1.5]

9.1.5 Coating material containers where the airtight seal has been broken or any of the contents are
lost, shall not be used and shall be clearly marked and segregated from useable coating
material. [Section 9.1.6]

9.1.6 Coating material containers shall not be opened except for immediate use.
[Section 9.1.7]

9.1.7 Unused material shall be returned to storage as soon as possible at the end of each Workday.
Materials left out for more than eight (8) hours in an uncontrolled storage area (areas without
environmental controls that are exposed to ambient weather) shall not be used and shall be
clearly marked and segregated from useable coating material. [Section 9.1.8]

9.1.8 All required coating material certifications (Appendix B forms) for each batch of material
delivered to the SELLER shall be available at the time of material receipt. Materials delivered
to the shop without the required documentation shall not be used and the SELLER shall tag
and place discrepant materials into a hold area clearly separated from acceptable material.
Once required documentation is received or otherwise corrected and found to be acceptable,
the discrepant material may then be taken off hold status and used. [Section 9.1.9]

9.2 Steel Items and Equipment

9.2.1i The SELLER shall be solely responsible for the condition of the steel items and equipment
from the time they are received until they have been delivered to the BUYER- [Section 9.2.1]

9.2.2 All booms, hooks, clamps, forks, supports. and skids used in handling or storing coated items
shall be designed and maintained in such a manner as to prevent any damage to the items or to
the coating and shall be reviewed by the BUYER's representative. Chains and wire rope in
direct contact with the coated items are not acceptable. Fabric lifting and tie down straps shall
be used. [Section 9.2.2]

9.2.3 The SELLER shall inspect all items upon receipt for shipping and handling damage. Any
visible damage observed at this point shall be noted on the receipt inspection report. [Section
9.2.3]
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9.2.4 All coated steel items and equipment shall be stored on padded supports as necessary to
preclude damage to the coating. The supports shall be properly spaced and leveled. [Section
9.2.4]

9.2-5 The BUYER's representative will have authority to stop any storage or handling activity, if
there is a possibility of damage to the coating. [Section 9.2.5]

9.2.6 All steel items and equipment damaged by the SELLER shall be repaired in accordance with
the specification at the SELLER's expense. Only repair procedures reviewed by the BUYER
shall be used. [Section 9.2.6].

10 Documentation
10.1 The SELLER shall provide a record of all materials used (related to individual batch number-

refer to Appendix B). [Section 10.1, 24590-WT-3PS-AFPS-TOO0l. rev 4]

10.2- The SELLER shall provide a record of all required daily inspections (Example- Appendix C)
that includes pre-surface preparation, compressed air cleanliness, environmental conditions,
surface preparation and roughness, location of field repairs coated, application, visual inspection,
dy film thickness, holiday testing and all touch-up/repair. This record shall include the coatin gand thinner materials used and the ID of the items coated to provide traceability. [Section 10.2,
24590-WTP-3PS-AFPS-TOOO 1, rev 4]

10.3 All quality documentation shall be available for review by the BUYER representative within 24
hours from the time it is generated. [Section 10.3, 24590-WTP-3PS-AFPS-T0OO1, rev 4]

10.4 SELLER documentation forms or the way that the actual Work will be documented shall be
provided by the SELLER as part of the procedures submittal for review by the BUYER.
[Section 10.4, 24590-W1T-3P-AFPS-TO0l, rev 4]
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Appnendix A Conating M~aterials/Coating Systems

TABLE 1 - PREQUALIFIID COATING PRODUCTS

Cang Generic Products Thick"MSs ,mi ) Carboline Shewi
Numnber LWilliams

P04 High Build Epoxy 4.0-60 Carboguard Macropoxy 646

890

NOTES to Table 1, Appendix A:

1) All versions of the above coating materials shall comply the WTNP project VOC requirements of 3.8
]bs./gal and shall also comply with more restrictive local VOC requirements where the work is being
performed. In the event the listed coating materials or acceptable versions of the listed coating
materials do not meet the local VOC requirements an alternate VOC compliant material may be
submitted for review.

TABLE 2 - COATING SYSTEM CODES
SYSTEM H-
CODE 

I

COAT 1 P04

COAT 2 P04

COAT 3

COAT 4

NOTES to Table 2, Appendix A:

1) The surface preparation for all coating systems shall be SSPC SPlO Near White Blast with a surface
profile of 1.5 to 3.0 mils unless other-wise noted in this specification or the material requisition. For
coating repairs, surface preparation shall be in accordance with SSPC SPl 1.

1I a) System Code H shall be used for all carbon steel of the mounting frame/ support structure. Some
overlap onto the stainless steel fan housing is acceptable, but coating of stainless steel should be
avoided. Finish color shall be ANSI 70 Gray.

*lb) Motor housing may be coated with System Code H or a Manufacturer's Standard epoxy coating
system consisting of two coats. The vendor shall provide a completed Appendix D, product datasheets
and MSDS for each component of the Manufacturer's Standard coating material (refer to Section 6.2. 1)
Finish color shall be ANSI 70 Gray.
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Appendix B oating- Manufacturer'sPrdutIeiy

Certification Record

Project Name: Coatme- Manufacturer:
Project Number: Purchase Order Number:
Project Location: Contract Number:

Coating Applicator: ___________Generic Coating Type: ___________

Product Name: Product Numnber:

(Far multi-cornponent products, provide data for all components on one or more Appendi B frs).
(Provide the standard range and actual batch valuies-for each test) i fr

TEST RESULTS Component A Batch No. Component B Batch No.

Test Test Method Standard Batch Standard Batch
__________ Used Range Actual Range Actual

Weight per Gallon _______ _____________________

Viscos itv
Flash Point (Typical)_______________________________

% Solids by Volume
( Typical )________ _______

Cure to recoat time
.a - 50F, 70F. & 90F

(typical) _______________ _______ _______

Batch Size ______________________

Date of Mf._____________________ ______________

Shelf Life________________________

Expiration Date

COMMENTS:

I hereby certify that the coating materials described above were manufactured with the same formulation,
raw materials, production methods, and quality control standards as the coating- materials originally tested
and/or accepted for use at the River Protection Project-Waste- Treatment Plant (WTP) Project site, located
in the 200 East.Area of the Hanford Site in Washington State in accordance with the requirements of
WNTP specification 245 90-WTP-3PS-AFPS-TOOO 1, 245 90-WTP-3 PS-AFPS-T0003,24590-WTP-3PS-
AFPS-T0004. 24590-WATP-3PS-AFPS-T0006 and 24590-WvTP-3PS-PXO4-T0004.

Sinned: _________________ Date: __________________

Tit! e: ________________Company: _________________
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Appendix C Surface Preparation and Coating Inspection Form
Page __ of __

REPORT NO:______________ DATE:_____________
PROJECT:________________ DAY: M T W T F S S
SUBCONTRACTOR/SELLER._________ SHIFT:______________
EQUIPMENT/AREA:____________ INSPECTOR: ___________

SUBSTRATE: STEEL/CONCRETE/OTHER- COATING SPEC NO/REV:_________
E-N'VIRONMENTAL CONDITIONS:

WORK ACTIVITY

TIME L[_______________________

DRY BULB TEMP. OF I___ ___ __

WET BULB TEMP. -F{
1111%

DEW POINT OF _________

SURFACE TEMP. OFI____

BLOTTER TEST I_______________ ____

PRE-SURFACE PREPARATION:
SP- 1:__________ MASKING/PROTECTION:_____ SURFACE DEFECTS:_______

SURFACE PREPARATI ON:

METHOD:________ ABRASIVE TYPE/SIZE/STORAGE:______________

CLEANLINESS SPEC:_____ ACTUAL: PROFILE SPEC:_____ ACTUAL:_____

EQUIPMENT:

COATING MATERIALS & MIXING:

PRODUCT(S)

BATCH NO(S)/QUANTITIES/EXPIRATION DATE:/

THINNERS/THINNING RATIO:____________________________

STORAGE:________ MIXING: _______INDUCTION TIME:__________

MATERIAL TEMPERATURE:________ POT LIFE EXPIRATION TIME:__________

COATING/LINING APPLICATION START TIME_________ FINISH TIME:__________

COAT: PPJMERIPRIMER T.U./SECOND/SECOND T.U./THIRD/THIRD T.U./OTHER

METHOD:____ WEVT:____ RECOAT TIME/TEMP:____ CURE TIMETEMP:_____

EQUIPMENT:

APPLIED COATING:

VISUAL INSPECTION (FILM IMPERFECTIONS):_________________________

DRY FILM THICKNESS: SPEC:______ ACTUAL:_______ METHOD:_______

HOLIDAY TEST:___ METHOD:_____ OTHER TESTING:____ METHOD:_______

TOUCH-UP AND REPAIR:_________ FINAL CURE:_____________

COMMENTS: (Use reverse side or attach extra pages)

INSPECTOR'S SIGNATURE/DATE
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1 Scope

1.1 Project Description and Location

The River Protection Project-Waste Treatment Plant (WVTP, is a complex of waste treatment facilities where the
Department of Energvys (DOE) Hanford site tank waste will be put into stable glass form. The WTP Contractor
will design, build, and start up the WATP pretreatment and vitrification facilities for the US Department of
Energy's (DOE) Office of RiJver Protection (ORPi). The waste treatment facilities will pretreat and immobilize
the mixed waste both low-activity waste. (LAWN) and high-level waste. (HLWA) currently stored in underground
storaae tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia River. north of
the citv of Richland. Washington. The WTP Faciliry will be constructed at the East End of the 200 East Area of
the Hanford Sire. Benton. Franklin. and Grant counties surround the Hanford Site.

1.2 Equipment, Material, and Services Required

Design. furnish materials, fabricate. test. and package the High Integrity Centrifugal Blowers (hereinafter called
Blowers) and accessories in accordance with this specification including:

1.2.1 Blowers, each complete with electric motors. and accessories as specified here and in referenced
technical specifications and data sheets attached to the Material Requisition (MR).

1.2.2 Special tools required for installation and maintenance, including accessories for lifting the
motors and blowers.

1.2.3 Each blower/motor assembly shall include all components. accessories, and instruments fully
assembled. wired, and skid mounted requiring only connection to the Buyer's electrical power-.
control systems, and ductwork.

1.2.4 Services of an erection and, or startup supervisor, if requested by Buyer.

1.3 Work by Others

1. 3. 1 Material unloading and storage at j obsite

1.3,.2 Installation labor

1 .3.31 Foundation and anchor bolts

.3 .4 Ductwork externial to the unit

1.3.5Electric power supply

1.3.6 W iring external to the blower motor and adjustable speed drive

1.3. TField Testing and Inspection

1.3.8 integrated testing with AdJustable Speed Drive
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1.4 Definitions

Quality Level Identifies the quality requirements to be applied to 'WTP Pro -ect's Systems.
Structures and Components (SSCs), and activities based on safety
classification and SSC characteristic. Identified quality levels are Q. and
CM. Applicable ASME NQA-1I requirements are shown on the Supplier
Quality Assurance Program Requirement data sheet attached to the MR.

Q A quality level that includes Safety Class (SC). Safety Significant (SS) and
Air Permit (AP) affecting SSCs.

Safety Class (SC) An SSC whose preventive or mitigating function is necessary to limit
radioactive material exposure to the public.

Safety Sianificant (SS) An SSC whose prevJentive or mitigating function is a major contributor to
defen se -in-depth and' or worker safety.

Seismic Category NATP Project's seismic classifications of SSC's based on their safety function.
Seismic cateaories utilized in this specification are Seismic Category I (SC-I)
and Seismic Category III (SC-JilL.

1.5 Abbreviations

ABMA American Bearing Manufacturers Association

AMICA Air Movement and Control Association. Inc.

AN SI American National Standards Institute

A SN T American Society for Nondestructive Testing

ASME American Society of Mechanical Engineers

ASTM ASTM Intemnational

AWS American Welding Society

dB A A-weighted decibel (unit of sound pressure- level)

HELB High Energy Line Break

IPS International Pipe Standard

150 Intemnational Standards Organization

LOCA Loss of Coolina Accident

NEMA National Electrical Manufacturers Association

NTANational Fire Protection Association

OEM Original Equipment Manufacturer

OSHA Occupational Safety & Health Act

QA Quality Assurance

RPP-WTP River Protection Project-Waste Treatment Plant

RTD Resistance Temperature Detector

SCFM Standard Cubic Feet per Minute

SC Safety Class

SS Safety Significant
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SSC Structure. Systemn, or Component

1.6 Safety/Quality Classifications

The equipment supplied under this specification is safety clas (SC) or safety significannt NSS) andir/'r
waste permit affecting and provides either a passive safety function or both an active mechanical and
electrical safety function. The equipment provided under this specification provides the motive force for
the process off-gas treatment systems. Specific safety class. quality level, and seismic category
classifications for the individual blowers described in this specification are specified in blower data
sheets attached to the P0.

2 Applicable Documents

The followina documents formn a part of this specification to the extent specified herein. In the event of conflict
between the document referenced herein and the contents of this specification, Seller shall notify Buyer and
obtain approval for its disposition.

2.1 Codes

2.1.1 ASME B & PVC-I 995, Section IX - Qualification Standard for Welding and Brazing

2.1.2 ASME NQA-l -2000. Quality Assurance Program Requirements for Nuclear Facility
Applications

2. 1.'3 AWS D1.1-2000, Structural Welding Code, Steel

2.1.4 AWS D1.3-98, Structural Welding Code, Sheet Steel

2.1.5 AWAS D1.6-99. Structural Welding Code, Stainless Steel

2.1.6 AWAS D9.1-2000, Sheet Metal W\el ding Code

2.1.7 AWVS D14.6-96, Welding of Rotating Elements of Equipment

2.1.8 ASME PTC- 10- 1997. Performance Test Codes on Compressors and Exhausters

2.1. 9 UBC 1997. Uniformn Building Code

2.1.10 29 CFR 19 10. Occupational Safety and Health Standards

2.1.11 NFPA 70-1999. National Electrical Code

2.2 Industry Standards

2.2. 1 ABMA 9-1990. Load Ratings and Fatic-ue Life for Ball Bearines

2. 22 ABMA 11I- 1990. Load Ratines and Fatiu-ue Life for Roller Bearings

2.2.3 A-MCA 99-2404-1978. Drive Arraneement for Centrifuc2al Fans
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2.2.4 AMVCA 99-2406-198'3. Designations for Rotation and Discharge of Centrifugaal Fans

.2._ AMCA 300-2005. Reverberant Room Method of Sound Testing of Fans

2.2.6 AMCA 301-1990, Method for Calculating Fan Sound Ratings From Laboratory Test Data

2.2. 7 ASNT-SNT-TC- 1 A-200 1. ANST Recommended Practice

2.2.8 ISO 3744-1995. Acoustics - Determination of Sound Power Levels of Noise Sources Using
Sound Pressure - Engineering Method in an Essentially Free Field over a Reflecting Plane

2.2.9 ISO 1940-1:2003. Mechanical Vibration- Balance Quality Requirements For Rotors In A
Constant (Rigid) State- Part 1: Specification And Verification Of Balance Tolerances

2.2.10 NEMA MG 1-1998, Motors and Generator

2.11 NEMA WC 55. Instrumentation Cables and Thermocouple Wire - ICEA S-82-552

2.2.12 NEMA WC 57. Standard for Control Cables - ICLA S-73-532

2.3 Reference Documnents/Drawings

2.3.1 _ 4590-WTP-3PS-FB301-T0001. Engineering Specification for Structural Design Loads for
Seismic Category IIl/TV Equipment and Tanks.

2.3.2 24590-WNTP-3P-G00O-T0OOI. General Specification for Supplier Quality Assurance Program
Requirements.

2.3.3 24590-WTP-3P-GOO-TOl 14. Engineering Specification for Supplier Design Analysis.

2.3.4 24590-1WTP-3PS-JQO6-T0005, Engineering Specification for Environmental Qualification of
Control and Electrical Systems and Components

2.3.5 4590-W,,TP-3PS-JQO6-T0003. Engineering Specification for Seismic Qualification of SeismicI

Control and Electrical Systems and Components

2.3. 6 24590-WATP-3P5-MU-LMI-T0002. Engineering Specification for Low Voltage Induction Motors.

2.3.7 24590-WTP-3PS-S590-TOOO1. Enineering Specification for Seismic Qualifications of Seismic
Category 1/11 Equipment and Tanks.

2.3. 8 24590-WATP-3)P-JQ7-TOO 1, Engineering Specification for Instrumentation for Package
Systems (For BNI use only)

2.3.9 24590-WTP-3PS-EK-PO-T0001I, Engineering Specification for- Instruction for Package Systems
(For BNI use only)

2.3.10 24590-WATP-LIST-CON-08-000 1. Restricted Materials List.

2.3.11 24590-WATP-3PS-GOOO-T0019. Engineering Specification for Acquisition of Commercial Items
and Services for use in Safety Applications at WvNTP
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2.3.12 24590-WTP-3PS-G0OO-T0003, Engineering Specification for Packaging. Handling and Storage
Requirements

3y Design Requirements

3.1 General

3.1.1 Blowers shall be multi stage as specified in the Blower Data Sheets.

3.1.2 When indicated on the Blower Data Sheets. Seller shall provide and install insulation studs at
factory for support of field installed 2.5 inch thick mineral fiber insulation. Studs shall be welded
to exterior of blower housing,

3.2 Basic Function

3.2. 1 The blowers will provide the motive force required to transport and discharge air and gaseous
effluents to atmospheres, as shown in the Blower Data Sheets.

3.212 Design basis performance and capacity data are as listed on the Blower Data Sheets.

3.2.3 The equipment and appurtenances will be used in a plant that has design life of 40 years. The
design objective for these multi-stage blowers shall be based on a useful life expectancy of 40
years with periodic maintenance as recommended by the Seller. The supplier shall provide the
Mean Time Between Failure fiLnure with a brief description and justification.

3.3 Performance

3.3.1 Multi-stage blower performance ratings are to be based on testing in accordance with ASME
PTC-10-1997. Blowers shall be capable of performing at conditions shown on the Blower Data
Sheets.

3.4 Lifting, and Handling Requirements

3.4.1 For lifing and handling requirements. see Specification 24590-WTP-3P-GOOO-T0003D.

3.4.2 Seller shall provide lifting eves or lugs to facilitate lifting and handling of the blowers. Lifting
eves or lugs shall be certified suitable for the safe. balanced lifting and handlina of the
equipment.

3.4.3 Metal tags that identify7 the maximum design load (excluding, dynamic load factor) shall be
provided for all lifting lugs, bails, and other lifting points.

3.4.4 Special lifting devices required to lifi the motor and blower for removal or replacement shall also
be furnished.

3.5 Sound Ratings

.I Multi-staEce'blower sound rating shall conrormn to AMCA 301. and be tested in conformance to
AMCA 300 or 150 3744.
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33.5.2 Sound pressure level shall not exceed 85 dBA at 3-feet. Refer to Attachment A - Noise
Requirements for Fans and Blowers. If sound pressure exceeds 85 d.BA at 3-feet, Seller shall
obtain Buyer permission to proceed in the formn of a submittal stating estimated sound power
level.

3.6 Design Conditions

3.6.1 Design basis performnance and capacity data are as listed on the Blower Data Sheets.

3.6.2 Gas stream propetties are shown on Blower Data Sheets. Materials of construction used shall be
compatible with the effluent being handled, and specified on the Blower Data Sheets

3.6.3 Seller to provide a corrosion analysis based upon gas stream properties as provided on the Blower
Data Sheets and provide an estimated useful life for all components.

3.7 Environmental Conditions

3.7.1 The environmental conditions for the plant rooms in which the blowers are located are listed on
the Environmental Qualification Data Sheets attached to the Blower Data Sheets.

3.7.2 Blowers and motors shall be stored in accordance to requirements in section 7. 1.

3.8 Mechanical Requirements

3.8.1 General

3. 8. 1.1 Blower housings shall be desiglned for both positive pressures of greater than 125% of the desigLn
operating pressure of the blower and negative pressures as specified on the Blower Data Sheets.

3.8.1.2 Blower inlets and outlets shall include allowances for the full dead wAeigLht of any flexible
connections connected to the inlet and outlet.

3.8.1.3 Shaft speed shall not exceed 3600 rpm unless approved by Buy~er. Tip speed of roingasml
shall not exceed 530 fps unless approved by Buyer.

3.8.1.4 Blower housings shall be designed to prevent any internally propelled missiles from penetrating
the housin-.

38.1.5 Blower inlet and diseharne connections shall be provided with temporarypoetv cvr hs

cov'ers will be removed prior to connection to Buyer's piping and/ or ductwork.

3.8.1.6 If specified on the Blower Data Sheets. braided stainless steel 3i16L flexible hoses with stainless
steel 316L flanges shall be provided to mate with the blowers' inlet and outlet flanges. Stainless
steel connectors shall have flexible core of annular corme~ated stainless steel 31 6L tubing. Braid
for the connectors shall be stainless steel 304. End fittings shall be 150# raised face stainless
steel 3 16L flanges conforming to ANSI dimensions. Connectors shall be shipped loose for field
installation.

3.8.1.7 Blower drive arranuement shall be as shown on Blower Data Sheet. Drive arrangement
designations shall be per AMCA 99-2404. Designations for rotation and discharge shall be per
AMCA 99-2406.
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3.8.2 Access Doors and Inspection Ports

3..21Multi-stage blowers may, be provided wvith four - 1 inch NPT plugged inspecti on ports perimpeller in lieu of an access door. The -inspection ports shall be located at 90 degree incrementsaround the circumference of the housing. The bottom inspection port shall be Utiii7ed as a drainport and shall be supplied with square headed screwed drain plug.

3.8.3 Balance and Vibration Standards
3.8. 3. 1 Soft foot is the condition where the bottoms of the equipment "feet" or 'base" are not machinedflat in the same plane. or parallel wvith their mating (or mounting) surface creating a situation'Where all the "feel," or "base" are not equally supporting the wveight of the equipment. Each footmust be checked for soft foot.An vertical or angular soft foot that exceeds 0.003 inches isexcessi ve and must be corrected.

3.8. 3.2 Multi-stage blowers shall be balanced to Quality Grade 2.5 of ISO 1940-l:20033 MechanicalVibration-Balance Quaity Requirements For Rotors In A Constant (Rigid) State- Part I:Specification -And Verification Of Balance Tolerances with results documented and submitted toBuyer. Additionally. multi-stage. blowers shall be required to meet 1 mul displacement at 3600rpm. filtered-in1.

3... Mlitgeboe ipler hl b niidually balanced and shall be individually replaceable.
3.8.4 Bearings
3.8.4,1 Multi-stage blowers shall be supplied with radial type grease-lbiae radalrole bearings

with L-1 0 service life of not less than 100.000 hours, unless noted otherwvise on the data sheets.
3.8.4.2 Multi-stage blower shall incorporate- a grease slinger mounted inboard of' the be-arincz to ensure aconstant flow.A of lubricant to the bearing.

3.8.4.3 Seller shall provide a "heat slinge.r- device attached to the blower shaft extemnal to the housinLe tohelp in dissipation of heat for bearing protection. as required. The "heat slinger" shall be-equipped with safety guards.

3.8.4.4 For all blowers, it shall be possible to replace the bearings wvithout disconnecting any piping ordisassemblinLe of the blmoe housing.

3. S-4. 5 Seals to preve,-nt loss of lubricant and admission of contaminants shall be provided.
.8.4.6 Extended lube ines and fittingsa euprvdd srqired to permiut lubrication during operation shall be

~.8.4.T Bearing lubricants shall be suitable for use in radiation levels as specified on the EnvironmentalQualification data sheet attached to the Equipment data sheet.

3.8-5 Shafts

..1.8K5. No contact shall be- made between the shaft rotor and the housings, other than throug2h thebe-arins.

?.4 5;9(-Gf4B-Fp00 1 Rc% 4 (2 "'200S, 
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3.8.5.2 Shafts shall be of the material specified on the Blower Data Sheet and shall be turned, ground and
polished, with machined keyways for attaching impeller and drive coupling.

3.8.5.3 Impeller(s) are to be secured to the blower shaft by locknuts or set screws.

3.8.5.4 The blower impeller and shaft shall be rated for 110% of the design rpm listed on the Blower
Data Sheets.

3.8.6 Shaft Seals

.3.8.6.1 Blowers shall be furnished with shaft seals as specified on the Blower Data Sheet.

3.8.6.2 Shaft seals shall be fully capable of withstanding the required test pressures before, during, and
after blower operation.

3.8.6.3 As noted on the Blower Data Sheet, no process offgas out leakage at the shaft seals is allowed in
systems handling potentially toxic emissions. Use of double mechanical seals and purge eas to
assure zero process offgas out leakage is acceptable where needed due to positi ve internal systemn
pressure.

3.8.7 Safety guards

3.8.7.1 Blowers shall be provided with bolted drive guards that cover the shaft and bearings. Provisions
shall be made for insertion of tachometer and access to lube fittings without removal of drive
guards.

3.8.7.2 Safety guards shall be expanded metal with an angle framework or- shall be formed plate types.

3.8.7.3 The guards shall comply with the requirements of OSHA 29 CFR 1910 Subpart 0 - Machinery
and Machine Guarding.

3.8.8 Drive requirements

The drive types shall be as indicated in the blower data sheets attached to the Material
Requisition.

3.8.9 Loadings

3.8.9.1 Blower assemblies shall be self-supporting. capable of carrving the static loads of the blowerC
components and the stress imposed during shipment. installation, and operation.

3.8.9.2 Seismic qualification of the blowers shall be in accordance with the methods and procedures
described in Specification 24590-WATP-3PS-SS90-T000 I. "Seismic Qualification of Seismic
Category I/11 Equipment and Tanks", or 24590-WTP-3PS-FBO1-T000l. "Structural Design
Loads for Seismic Category HIT Equipment and Tanks".

.3.8.9.3 Any additional structural loading will be indicated on the Blower Data Sheets. In-Structure
Response Spectra (ISRS) curves for Seismic Category I'l11 equipment or- items are attached to the
blower data sheets.

3X89.4 Seller shall submit to the Buyer seismic compliance documentation for permnission to proceed.
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3.9 Electrical Requirements

3.9.1 Acceptance of Electrical Equipment

0 All electrical equipment for facility and equipment wiring, as defined by the National

Electrical Code NTPA 70-1999. shall be Approved. Approval will be in accordance with
Article 90-4, "Enforcements". Article 90-7, "Examination of Equipment for Safety." and
Article 110-3. "Examination. Identification., Installation, and Use of Equipment."

0 Approved means "Acceptable to the Authority Having Jurisdiction" (MUJ). as defined in

Article 100 of NTPA 70-1999. Only the WTP Electrical AHJ can provide the approval.

* "Equipment" is defined by the NTPA 70 as, "A general term including material, fittings,
devices, appliances, fixtures. apparatus. and the like used as a part of, or in connection

with an electrical installation". As used here, the entire mechanical assembly is not

considered an electrical installation. only the electrical and/or electronic components, and
the interconnecting wiring=.

0 Listing and labeling by an OSHA Recognized NRTL is the primary means (Method I
below) of obtaining WTP NIB approval for electrical equipment, devices and materials.

0 All Control Panels shall be LUL labeled by a certified UL 508A shop.

* Electrical Equipment that is installed on (standard or custom fabricated) Mechanical
Equipment shall comply with the requirements stated above.

0 Electrical Equipment, that is part of a Mechanical Packaged Equipment assembly, being
field-evaluated and Labeled at the factory by a NRTL is an altemnate method of obtaining
WvTP AHJ approval.

3.9.1.1 Method 1 (Primary): Listed. Labeled of Certified (i.e. L'L508A).

39. 1. 1.1 The WTP AHJ shall approve and accept electrical equipment without additional examination if it

is Listed, Labeled, or Certified by a US NRTL. as recognized by' OSHA under 29 CER 19 10-
Subpart S and is acceptable for the application, environment and other requirements of NEC
Article 1 10. For a listing of and Typical Registered Certification Marks of US NRTL's
recognized by OSHA go to http:/'wvww.osha.gov/ldts/otpca/nr-tl/nrtlnmrk.html.

3.9.1.2 Method 2 (Alternate): Field Evaluation by a NRTL

3.9.1.2.1 Electrical equipment that is part of an overall electrical or mechanical assembl-y having a NRTL

safety evaluation or a field evaluation, which states the equipment has been accepted or otherwise

deemed safe by the NRTL recognized by OSHA under 29 CFR 1910-Subpart S, using UIS
standards. will be evaluated by the WvTP AHJ for acceptability. If found acceptable no further
examination of the equipment is required.

3.9.1.2.2 The supplier shall submit all field evaluation reports completed by an OSHA recognized NRTL
to the Buyer for review and approval by the AHI. These field evaluation reports shall show

compliance to the applicable LISA Electrical Standard( s) recognized by OSHA that are listed on

the OSHA website http://www",A.osha.gov/'dts/iotpca/nrtl,,allstds.html. The NRTL Label will be as

shown on the OSHA website with whiatever additional markings that are necessarv to indicate

acceptability for use in the USA http:/'Aww .osha.gov/dts/otpcanrutl/'nrtlmrk.html.

2.9.1.2.3 The supplier shall submit a Certificate of Compliance (C of C) document for review and approval

by the A±IJ that lists the USA Electrical Standard(s) that each electrical material or equipment is

evaluated to for it's NRTL Listing. Only those standards that are listed on the OSHA website
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http:./wwwl.osha.2ov/dts/otpca/nrtl,"allstds html are acceptable to the AHFJ. The certification shall
confirm that the -NRTL Label for each electrical component will he as shown on the OSHA
website including the additional markings required to indicate acceptability for use in the UiSA
http://'w-ww-,.osha.gov/dts/otpca/'nrtl/nrtmrk.html.

3.9. 1.3 If a supplier is unable to meet the criteria in Method 1 or Method 2. the supplier shall request in
writing a variance by the WVTP Electrical AHJ.

.3.9.2 Circuits of different voltages (service level) shall he terminated on physically separate terminal
strips and clearly labeled to show the circuit voltage. Terminal blocks shall be segregated
according to signal type. In the event safety instrument system components are included in an
enclosure, the wiring shall be clearly identified and segregated from non-safety instrument
systemn circuits. [Section 5.5.3.3. Electrical', 245 90-WATP-3P-EQP-TOO I1

3).9.3 AC power shall be routed through separate wireways or separated with a divider fromn 24 N7TDC
discrete and analog instrument signals within enclosures. Power and sig-nal cabling shall not be
run in parallel. except in separate wireways. and should cross at a 90-degree angle only. [Section
5.5.3.4. Electrical. 24590-WATP-3PS-EKO-TOOOI]

3.9.4 Wires shall be tagged with the Supplier's cable designation number at both ends with (heat
shrinkable or non-shrinkable) plastic sleeve type wire markers. [Section 5.5.3.6, Electrical.
24590-WTP-3PS-EKP0-Toool ]

3.9.5 Instrumentation cables shall be terminated in separate junction boxes from the power and control
cables. [Section 5.5.4.1. Electrical, 245 90-WTP-3PS-EKP0-TOO 1]

3.9.6 Where cables supplied and installed by Buyer are run to the package unit, the Supplier shall
provide space for installing and terminating the cables. [Section 5.5.4.2. Electrical. 24590-WTP-
33PS-EKP0-TOOO 1]

3.9., Wiring, shall be installed in metal conduit. Minimumn conduit size shall be % inch. V, inch conduit
is allowed when coninecting to devices with '12 inch hubs. [Section 5.6.1.1, Electrical, 24590-
WATP-3PS-EKPO-T000 13]

3. 9.8 Liquid-tight flexible metallic conduit shall preferably be used to isolate the transmission of
vibration to the conduit system, and for connection to equipment which may be periodically
removed. [Section 5.6.1.2. Electrical. 24590-WATP-3PS-EKPO-T00013

3.9.9 Where conduit is exposed to potential water snrav (outdoor or indoor), it shall be sloped for
drainage. A stainless steel breather shall be installed at the high point of thle conduit system, and a
stainless steel drain shall be installed at the low point of vertical conduit runs complying with L
and NFPA standards. [Section 5.6.1.4. Electrical. 245 90-WATP-3PS-EKP0-T000 11

3.9.10 Conduit connections to junction boxes shall be made using watertiahit threaded hubs or factory
threaded hubs. [Section 5.6. 1. 5. Electrical. 24590-WTP-3)P-EKP-TOO I]

3.9.11 Non-current carrying metallic parts of electrical equipment shall be bonded togYether and made
el ectri cally continuous. Two grounding pads shall be fumnished at diagonally opposite corners at
the edee of skids for connection by the Buyer to the area ground gid. [Section 5.7.1. Electrical.
245 90-WTP-3PS-EKP0-T000 I]
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3.9. 12 Electrical equipment on the packaged unit shall be bonded to the package unit skid. [Section
.7.2. El1ectrical.24590-WTP-3PS-EKP0-TOO011

3.9.131 Junction boxes and control cabinets shall be provided with grounding means. [Section 5.7.4,
Electrical. 24590-WTP-3PS-EKP0-T00011

.3.9.14 Permanent nameplates or labels shall be provided to identify each meter. relay, control switch.
indicatintt liiht. circuit breaker compartment. and to identify all devices and terminal blocks
within the compartments. [Section 5.10.1. Electrical. 24590-NATP-3PS-EKPO-T000 1]

3.9.15 Exterior nameplates shall be made of laminated, beveled plastic of manufacturer's standard, with
black lettering or numbering on a white background and shall be permanently affixed on the
exterior. The method of affixing shall not violate the NEMA rating of the enclosure. [Section
5.10.2, Electrical. 24590-W"TP-3 PS-EKP-TOOO I ]

3.9.1 6 Interior labels for all devices, parts and components shall be machine printed, permanent and
self-adhesive labels. [Section 5.10.3. Electrical. 245 90-WTP-3PS-EK-PO-T000 11

3.10 Low Voltage Induction Motors

3.10.1.1 Motor drive combination shall be suitable for operation for the design conditions shown on the
Blower Data Sheets.

3.10.1.2 Induction motors shall be in accordance with Specification 24590-WTP-3P5S-MUMI-T0002. Low
Voltage Induction Motors, and as indicated on the motor data sheets appended to the Blower
Data Sheets except:

" Motors may have cast iron rotor cages.

* Motors space heater are required for the purpose of long term storage. Thle motor space
heaters do not have to be removable. See specification 2;4590-WTP-3PS-MlUivI-T0002.
Section 3.4 for heater requirements.

3. 10. 1.3 Drive motors and driven equipment shall be specifically desiguned and constructed for use with
adjustable speed drives in conformance with NEMIA MG-i Part 31 criteria. Manufacturer shall
provide certification to the Buyer that the motor is compatible with an adjustable speed drive and
will perform within the specified dun, range without incident.

3.10.1.4 Transient voltaae variations due to short circuits. disturbances from outside supplies, and their
effect on plant operation cannot be avoided. The following criteria shall apply in such cases:
momentary voltage depression down to 80% of rated equipment voltage shall not affect
equipment

3.10.1.5 Motor shall have a rated horsepower of minimum of 115%1(' of the design brake horsepower (bhip).
The motor shall also have a service factor of 1. .15 at rated horsepower.

3.11 Instrumentation and Control Requirements

[Source: 24590-\VTP-3P-JQOT -TOOO 1. Rcv 2" See datashcct for applicable instrumentation and control
componenrts for each blowor.

3.11.1 General requirements:
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3.1 1.1 .1 Instrument circuits shall be protected and housed to meet the electrical area classification in
which it is installed. The choices of housing shall satisfy all pertaining codes. [Section 3.3.4,
Instrunientation, 24590-WTP-3PS-JQO/-TOOO 1]

3.1 1.1.2 Intrinsically safe instrument systems should not be used, unless there are special site
requirements, and then only with the Buyer's approval. Intrinsically safe system requires
certification by Underwriters Laboratory (UL) or Factory Mutual (FM) Insurance Company.
[Section 3.3.4. Instrumentation, 24590-WTP-3PS-JQ7-TOOOl1

3.11.1.3 This specification includes a list of recommended suppliers of instruments. Bidder's proposal
shall include cost associated with the use of Buyer designated instruments. [Appended Section
3.4.1. '459O-WTP-3PN-JQO?-OO0l2]

Table 1. Instrument Supplier List

Description Supplier L Comments

Temperature Daily Thermetrics
Sensor(RTD)

1ST Conax Nuclear TITS OK for Rad service

Emerson (Rosemount)

Temp-Pro Inc.

Thermoelectric OK for Rad service

United Electric

ISpeed Sensor Air-Pax

Electro-S ensors

3.11 . 1.4 Temperature measurement devices shall be selected that are optimized for the application and
environment of the measurement services. This includes installation constraints. amhient
conditions, and process conditions of the measurement devices. The following describes the
Buyer's requirements for specific types of temperature measuring elements and systems. [Section
3 .4.5 .2]

* All temperature elements, Thermocouples (T/Cs) or Resistance Temperature Devices
(RTDs). shall be installed in thermowells to permnit removal without process disturbance
except where there is no risk to personnel from the process fluid during removal of the
measuring element. i.e. shell skin, motor bearines and motor windinas. Where a
thermowell is not used, a permanent label shall be affixed to the primary element,
indicating that there is no thermowell.

*Instrument ranges shall be selected such that the normal operating1 point is between 3 501%
and '75% of the ranae of the instrument. Except where the Buyer has specifically
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identified manufacturer and model, all the instruments shall be selected by the Supplier
in accordance with guidelines provided herein. The instruments described below shall he
selected to meet the required safety classification. specified quality, and the design
criteria stated herein and in the primary equipment specification. The systems designed
and fabricated shall meet the specified reliability and availability for each system or
component.

* Sheathed RTDs with transmitters shall be used for remote temperature indication.

* RTD elements shall be Platinum with a nominal resistance of 100 Ohm at 0 'C (32 7F).
The resistance-vTs-temperature characteristic curve shall conform to DIN 43 )760. IEC
60751 with a temperature coefficient of 0.00385 ohms/iohimiC. Three wire element
design shall be used.

* RTIs shall be sheathed with Maunesium Oxide insulation. The sheath shall be 31 6SS
anld 1//" diameter as a minimum. All T/Cs or RTIs shall be duplex design. spring loaded.
and supplied with a connection head with internal grrounding screw and external ground
terminal. All elements shall be connected in the connection head.

* Temperature measurements using RTIs shall use remote mounted transmitters with the
appropriate input/output voltage isolation and located in the field or panel to connect an
isolated signal to the Buyer's or Supplier's control system. [Section 3.4.5.2. 1

.3.11.1.5 The Supplier shall provide and install non-contacting vibration and position sensor probes for
machine monitoring of radial vibration. The installation of all bearing thermocouple and shaft
position monitoring equipment shall be in accordance with API 670. Bearing thermocouples
shall be type E calibration. [Section 3.4.5.16.1, 17nstr-umemiation. 245 90-WTP-3P-JQO7-TOO0 I]

3.1 1.1.6 If required on Blower Data Sheet. speed transmitters shall have sensors of non-contact type.
[Section 3.4.5.16.2. Instrumvernauion, 24590-WTP-3P5-JQ7TOO1

3.11.1.7 All enclosures, cabinets, panels. and racks shall be designed and fabricated to be in full
compliance with NFPA 70-1999. [Partial Section 3.6]

3.1 1.1.8 Access to enclosure internal components or equipment shall not require the use of hand tools.
Access to any component within the enclosure for maintenance or replacement shall not be
prevented by proximity to other components within the enclosure. Equipment mounted in the
rear of the enclosure shall be on a back-panel and positioned to facilitate removal and
replacement. Enclosure back-panels shall be fabricated from low-carbon steel and shall be
finished with semi-gloss or gloss white paint. Enclosures shall be sized to allow clearance
between the enclosed components. cables, print pockets, and components mounted on the door.
[Section 3.6.3. Instrunienation. 24590-WVTP-3P-JQ7-TOO I]

311. 1. 9 The enclosure ,roundina system shall be installed in conformance to IEEE Guide 1050-1996.
section 5.3.1 "Single point o-rounding system". All instrumentation enclosures shall have an
equipment safety ground bus and an isolated signal ground bus. except instrument junction box.
Instrument junction box shall only have an equipment safety ground. The grounding bus shall be
constructed with solid copper. and all connections shall be drilled and tapped. The ground bus
shall be drilled and tapped for an additional 20 percent spare terminations. [Section 3. 6. 5.
Instrumentation. 24590-WVTP-3PS-jQ7-TOO 1]
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3.11. 1J. 1 C All removable metal components. instruments, or electrical devices shall be connected via
individual conductors to the equipment safety ground bus. Components shall not be grounded to
each other via a common wire connecting the components to the equipment safer' ground bus.
Enclosure door and back-panel shall be connected to the equipment safety ground bus via
individual conductors. Ground conductors connected to the equipment safety grouind bus shall
have an insulation color code of green. [Section 3.6.5, Instrumentation, 24590-WTP-3PS-JQO7-
TOOO 1]

31. 1.11 The Supplier shall mount, connect and wire each instrument or control device such that
adjustment, maintenance, removal and replacement may be accomplished in a safe manner
without interruption of service to adjacent but unrelated equipment and without placing undue
stress on installed wiring or devices. Accommodations for strain relief shall be made when
routing wire to hinged enclosure doors and shall be wrapped with spiral wire wrap. [Section
3.6.6. Insorumentation. 24590-WTP-3P-JQ07-TOOO 1]

No more than two wires shall be connected to one termninal point and only if the terminal is rated
for the two wires. Wire splicing shall not be used unless approved by the Buyer. Bridge or comb
jumpers are preferred to wire jumpers on tenminal strips. Jumpers shall not be installed on thle
field side of the terminal strip. [Section 3.6.6. Instrunmentation. 24590-WATP-3PS-JQ07-TOOOI]

3.11.1.12 Ten-ninal blocks shall be selected to accotmnodate the function and electrical requirements
associated with each wiring application. They shall incorporate the following features:

I . Space saving desieln

2. Screw clamp wire connection

3. Single level configuration

4. integral test facilities

5. DiN-rail (35mm) mounted [Section 3.6.6, Istrumentation. 24590-WTP-3P5-JQO7-
TOOI

3.11.1.13 Isolating type terminal blocks shall be Weidmuller "WV" series. Alien Bradley 1492-WVKD3TP.
Phoenix Contact, or Buyer approved equal. Non-isolating feed-thru terminal blocks shall he
Weidmuiler '"W" series. Allen Bradiev 1492-W4. Phoenix Contact, or Buyer approved equal. All
terminal blocks shall be identified by a unique terminal block number and approved by the
Buyer. [Section 3.6.6. Jnsirurnen tiion, 24 90-WTP-3PS-JQ07-TOO0 1]

3..11 .1.14 For all enclosures, each incoming power supply shall have a manually actuated electrical power
disconnect device mounted on/in the enclosure in an easily accessible location. The electrical
power disconnect device may be a single device or multiple devices for individual circuits. Each
device that uses 120 VAC for power shall have individual connections protected via rail mounted
circuit breakers. The circuit breakers used for individual control or power circuit protection in
the enclosure shall be thermal magnetic breakers such as WAeidmuller CB, Allen Bradley type
1492-GH. Phoenix Contact, or Buyer approved equal. They shall be Dual-in-Line. DIN-rail
mountable T535. TS32. or equivalent. Power shall not be 'daisv chained' from instrument to
instrument:. however, the bridge or comb Jumpers may be used on the supply side of the circuit
breakers. A fuse and circuit breaker directory shall be contained in a holder permanently affixed
on the inside of each door or back-panel and protected by a clear window. [Section 3.6.6.
Instrumentation. 245 90-WTP-3P-JQ2-TOOO 1]
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3).1 1.1.15 All instrument signal cables shall be of the type and specification as listed in section 4.2.4-
Instrumentation Cable Schedule. Power cable, wire size and type shall be in accordance with
NEPA 70 - 1999. [Section 3.6.6. Instrumentation. 24590-WTP-3PS-JQT-TOO1]

3.11.1 .16 All wires and cables external to an enclosure shall be of the instrument tray cable (ITC) type,
flame-retardant (passes IEEE 1202 vertical flame test). and have a 90 'C continuous rating in wet
or dry locations. All cable insulation and jacket material shall be resistant to heat. moisture.
impact, ozone, and meet or exceed the following requirements:

a 300 %1 rated for low voltage instrument cables (up to 120 VAC and 125 VDC)

a 600 V rated for power/motor control cables (up to 480 VAC and 250 VDC) [Section
3.6.6, Instrumentation, 24590-WTP-3PS-JQO'/-T000 1]

The wire insulation color for power wiring shall be of the following:

0 Black -Ungrounded conductors more than 50 VAC

0 White-Grounded conductors more than 50 VAC

* Green-Equipment grounding wire

a Green-Yellow tracer-Isolated instrument grounding wire

0 Light Blue -Un grounded supply voltage less than 50 V (DC or AC)

0 Violet-Switched ungrounded voltage less than 50 V (DC or- AC)

a White,'Blue tracer -Grounded or return supply voltage less than 50 V (DC or AC)

[Section 3.6.6. Instrurnernation. 24590-WTP-3PS-JQ7-TOO 1]

3.11. 1.17 The enclosures shall be designed so that tools and test equipment may be used to accomplish all
necessary ad justments. maintenance, cleaning. testing, and calibration. If specialized tools are
needed for adjustments, maintenance, cleaning. testing. and calibration the Supplier shall provide
two sets per order. Test points and calibration areas shall be accessible. clearly identified, and
labeled. Adequate space shall be provided for removal and replacement of individual instruments
or components located inside the enclosure. Equipment mounted in the rear of the enclosure
shall be positioned to facilitate removal and replacement from the front of the enclosure. [Section
3.6.7, Instrumentation, 24590-1ATP-3P-JQ7-TOO 1]

3.11.1.18 The Supplier shall provide and install a suitable arc suppression device or kickback diode across
switched loads unless the switching, component includes inherent arc suppression. Kickback
diodes shall be supplied and installed on all inductive DC loads. [Section 3.7.5. JnStrumentation.
24590-WATP-3P-JQ7-TOO1]

3. 11.1. 19 All Supplier provided wiring shall be identified at each end with a numbering system that is
cross -referenced on all appropriate drawings. The wire-numbering scheme shall be proposed by
the Supplier with Buyer's concurrence. Ferrules or wire markers shall be indelibly and clearly
marked in black on wvhite plastic, heat shrinkable sleeves. Open markers or "C' type sleeves that
can be applied after a conductor is terminated will not be accepted. Junction box (YB) terminals
shall have adequate space between them and the .TB internal walls so connected cables and
individual wire numbers can be easily read -without disturbing the wiring within the JBs. [Section
,.7.8. instrunienairion. 24590-WATP-3PS-JQO7-T0001I
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3.11.1.20 All cables provided by the Supplier shall be clearly identified with a beat shrink type label.
[Section 3.7.8, Instrumentation. 24590-WTP-3PS-JQ07-T000 1]

3.11.1.21 Instrument mounting locations shall be selected with consideration of both function operation and
accessibility requirements for maintenance. Instrumentation should not be mounted on vibrating
equipment or light duty support. Instruments shall not be mounted on handrails or safety railingys.
Instrument mounting bolting and hardware shall be 316 SS. Mounting brackets and stands for
ITS instrumentation shall be qualified to the seismic requirements specified by the primary
equipment specification. [Section 3.8.8. Instrumentation, 24590-WTP-3PS-JQO7-TOO0 I]

3.11.1.22 Each instrument shall be installed so as to allow adequate safe access for both operation and
maintenance. [Section 3 .8.8.2, Instrumentation. 24590-WTP-3P-JQ07-TOOOl ]

3.11.1.23 Blowers shall be provided with a blower shaft speed sensor which shall include an "Air Pax/Al-
Tek" brand or Buyer approved equivalent shaft sensor, and any connecting, cables or signal
conditioners required to provide a 4-2OmA signal output. Where required on the Blower Data
Sheets, additional SMAR 1 /F 302 Foundation Fieldbus converters shall be provided.

3.11.1 J.24 Blowers shall be provided with a "Daily Thermetrics" brand or Buyer approved equivalent three
wire, dual element. 100 ohm platinum RTD to measure the temperature of each blower bearing.
Temperature coefficient shall be 0.003 85 ohms/ ohm'0 C. Generally all RTDs shall be duplex
design. spring loaded, and supplied with a connection head with internal grounding screw and
external ground termninal. All elements shall be connected in the connection head. Applications
where a connection head is not feasible, general purpose RTD probes will be allowed.

3.11.1.25 Blowers shall come equipped with Bentlv Nevada transducers or Buyer approved equivalent to
measure the vibration of the blower bearings. The instruments shall transmit a 4-20 mnA signal
proportional to the vibration.

3.11.1.26 Both temperature, speed. and vibration sensor wires shall be connected to terminal blocks
provided by the Seller. Terminal blocks shall be installed in a separate electrical termination box
for external connection to Buyer's cable(s). Seller shall provide sufficient terminals to allowT
landing, and continuation of conductor shields.

3.11.1.27 The Buyer will provide power for the Suppliers' instrumnents. Each source will be delivered at
120 VAC. I phase. 60 Hz. girounded system. All other voltages required by Supplier shall be
derived from the Buyer supplied 12~0 VAC, I phase. 60 Hz, grounded system, inter-connecting
wiring or cabling for packaged units furnished by Supplier. shall be terminated and tested
according to this specification.

3. 11. 1.28 All internal enclosure wiringa shall be neatly dressed in slotted PVC wire-ways. The w ire-way,
shall be securely fastened to the enclosure back-panel. Supplier shall provide PVC wire-ways on
the opposite side of field ten-ninations to be used by the Buyer. Adequate space shall be provided
around terminal blocks to allow the Buyer to train and terminate cables. The field side wire-way
shall be designed for multi-core field cables with conductor size oft 14 AW\G.

3.12 Accessibility and Maintenance

3.12.1.1 Seller's recommended accessibility and recommnended spares for each piece of equipment shall
be included in the Seller's submittal.
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3.12. 1-2 Seller shall provide the inspection and maintenance requirements with the recommended intervals
to be performed by Buyer.

3.13 Accessories

3.13.1 Unitary Inertia Bases

When indicated on the Blower Data Sheets, blowers shall be provided with a unitary inertia base.

3.13.2 Vibration Isolators

3.13.2.1 When installation is specified on the Blower Data Sheet, the vibration isolators shall be Supplier
specified and supplied. Supplier shall specify the isolator manufacturer and model number.
spring minimum diameter, spring deflection, and spring restraint features on the Blower Data
Sheet.

3.13.2.2 Submittal drawings shall show locations for vibration isolator placement on blower assemblies
when installation is specified on the data sheet.

3.323 Each vibration isolator shall deflect equally under the conditions of dynamic loading.

3.324 Spring mounts shall be selected to provide 2 in. minimum deflection at design loading, and shall
allow for 50 %/' additional travel to solid. Spring mounts shall incorporate seismic restraint
capability for a seismic occurrence as defined in Specifications '-4,-90-WATP-3PS-SS90-TOOOl.
Seismic Qualification of Seismic Category 1/11 Equipment and Tanks or 24590-WTP-3PS-FBOl-
TOOO1. Structural Desisin Loads for Seismic Categ-ory III & IN" Equipment and Tanks. Spring
mounts shall include enlarged base plates for seismic anchoring.

3.13.3 Flexible Connectors

3. 13.3.] When specified on the data sheet. Supplier shall provide flexible connectors. Supplier shall
specif , the connector manufacturer and model number on the blower data sheet.

3.13.3 .2 When specified on the data sheet, submittal drawings shall show locations for or placement of
flexible connectors on blower assemblies

4 Materials

4.1 Construction

4.1 .1 Materials of construction shall conformn to the Blower Data Sheets as applicable.

4.1 .2 Material test reports of chemical and physical properties shall be provided for all stress or
pressure retaining components of the blowers. including the blower impeller and its components.
blower shaft. and housings.

4.1 .3 The ASME and/or ASTM material numbers and grades shall be identified and a Manufacturer's
Material Certificate of Conformnance shall be provided for scrolls, housing side plates. inlets.
support framing integ ral to the blower, and weld filler metal. All material designations shall be
indicated on the fabrication drawinus and in the material lists.
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4.1.4 Blower bearing pedestals and motor bases shall be fabricated from structural steel shapes and
plates properly reinforced for maximum rigidity, so they do not ampiifyv motion from the blower
or its components at any speed of operation..

4.1.5 Blower housings shall be fabricated from materials specified in Blower Data Sheets.

4.2 Electrical

4.2.1 Low voltage power and control cables which are located external to the enclosures and not
integral to the components shall be stranded copper. 600 V type XHHW-2 or Buyer-approved
equivalent.

4.2.2 Internal enclosure wirina shall be stranded copper. flame-retardant. 600 V, synthetic heat
resistant (SIS). or machine tool wire (MTW), or high-flexible thermoset.

4. 2. 3Electrical equipment on the packaged unit shall be grounded to the package unit skid.

4.2.4 The minimum size of conductor will be as follows (this requirement does not include cablineT
integral to components):

External Internal Wirino
Conductor Size in enclosures

Du'(AWG) Size (AWG)
Power and Lighting (480 V' and bciow only) 12 14

Current Transformer Wiring 10 10
Control Circuits (120 N' AC 125 V DC) and 14 16
Instrument power circuits
Instrumentation -Single pair or triad cable 16 1s
Instrumentation - Multi-pair or triad cable 18 1Is

Com-munication cable (Fieldbus. Profibus) 18-22 18-22

4.2.5 Enclosures

The Supplier shall furnish terminal boxes as follows:

4.2. 5. 1 Wiring for electronic, instrument, communication and sianal cables shall be segregated fromn
both power and control cables. The 120-VAC power supply for instruments will be routed in the
same panel as the instrument wires.

4.2. 5.2 Enclosures shall be designed for front access only unless otherwise specified. All components
and equipment in enclosure shall be accessible and removable from the front. Enclosures shall
be suitably rated for the environment specified.

4.2. 5. 3 Where cables to the blower are to be supplied and installed by the Buyer, the Stipplier shall
provide space for installing and ten-ninating the cables.
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4.3 Prohibited Materials

4.3.1 Bronze. copper. lead, zinc. tin. antimony. cadmium, or other low melting point metals, their
alloys, or materials containing such metals as their basic constituents or molybdenum, and
materials with halogen content of more than 200 ppm shall not be used in direct conitact with
stainless steel.

4.3.2 Asbestos and Teflon shall not be used in any component of the blowers or accessories.

4.3.3 Certain chemicals and materials are restricted from use at WTP. Restricted chemicals and
materials are aiven in 24590-WATP-LIST-C0N-08-0001. Restricted Materials List, Inclusion of
these chemicals/materials requires specific authorization from the Buyer (WTP Safety
Assurance).

5 Fabrication

5.1 Fabrication of Blowers

51. 1 Blower wheels / Impellers shall be of the type and fabricated from materials specified in Blower
data sheets.

5.2 Welding

5.2.1 All fabrication, welding, inspection and repair procedures of blower wheels. blower housing,
housing framing and supports shall conform with the following, as applicable:

* AWS D1.1. Structural Welding, Code. Steel
* AWVS Dl.3, Structural Welding Code, Sheet Steel
0 AWS D1.6. Strmctural Welding Code, Stainless Steel
0 AWAS D9. 1, Sheet Metal Welding Code
6 AWAS D14.6, Welding of Rotating Elements of Equipment

5.2.2 Repairs required as a result of weld rejection by either Buyer or Seller's final inspection shall be
fully documented in accordance with Seller's QA program. Weld repair records shall be included
with document package.

5.2.3 Welding procedures and procedure qualification records shall be submitted to Buyer for review
and permission to proceed prior to use. Each procedure shall be prepared and qualified in
accordance with the requirements of the above listed standards or ASME B &PVC. S ection IX.

5.214 All welded seams on the pressure boundary of the unit shall be continuously seal welded.
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6 Tests and Inspections

6.1 General

Multi-stage blower performance testing shall be in accordance with ASME PTC-10-l 997.

Seller shall conduct and shall be responsible for the shop tests called for in this specification and inapplicable standard and referenced documents. Seller shall furnish all facilities necessary for the
performance of such tests.

Seller shall submit an inspection and test plan for Buyer review and approval.

6.2 Environmental Equipment Qualification

Environmental equipment qualification of the blowers, motors. instruments, and electrical accessoriesshall be conducted in accordance with specifications. 2459-WTP-3PSJQo6jooo05 Engineering
Specification for Environmental Qualification of Control and Electrical Systems and Components

6.3 Seismic Equipment Qualification

Seismic qualification of the desigln of blowers shall be in accordance with the methods and proceduresdescribed in Specification 2459O-WTP-3PS-SS9OJOOO 1. "Seismic Qualification of Seismic Category1/11 Equipment and Tanks". or 24590-WVTP-3PS-FBO I JOOO1I "Structural Design Loads for Seismic
Category Ill/IN Equipment and Tanks".

In addition to seismic analysis. seismic testing of a sacrificial unit to determine operabiliry shall berequired when the Environmental Qualification Data Sheet states the equipment must be operationalafter a seismic event. Material from the sacrificial units shall not be used in tagg~ed equipment
Qpermnanent plant equipment).

6.4 Personnel Qualifications

6.4.1 Personnel performingL nondestructive examination Or reNiewAinE nondestructive examtnation
results shall be qualified in accordance with ASNT-SNT-TC-lA, Level 11 or Level 111.
Qualifications of personnel performing inspections and tests shall be verified bv the Seller.

6. 5 Non-Destructive Examinations

6.5.1 Seller shall perform Non-Destructive Examinations. Non-Destructive Examinations may includevisual, ultrasonic, radiographic, magnetic particle, liquid penetrant and eddy cunrent examinati on
procedures.

6.5. 2 Non-Destructive Examination procedures shall be submitted to Buyer for review and perm-ission
to proceed prior to use.

6.5.3 All pressure boundary parts made by casting, shall be demonstrated to be surface-defect free by7
penetrant examination using Type I Method A techniques in accordance with ASME BPVC
Section V.

6. 5.4 All welds shall be 1 00%/ visuallyv (VT) and liquid penetrate (PT) examined.
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6.6 Shop Tests

Buyer's inspector will indicate tests and inspections that the inspector intends to witness after review of
Seller's work plan. Seller shall perform standard factory tests, which. as a minimum, includes the
following tests listed in sections 6.6.1 through 6.6.6, as well as tests called out in referenced
specifications for the motors.

All test results shall be certified, documented. and submitted to Buyer for review, and permission to
proceed. All test reports shall be accepted by Buyer based on the acceptance criteria outlined in the
Supplier's test procedures. Acceptance of a test report shall be confirmed by receiving a status of "Work
may proceed" from the Buyer.

The inspector may witness the following required shop tests:

6.6.1 Test for blower performance. Performance testing shall be done on one (1) of similar size
blowers.

6.6.1.1 Multi-stage blower performnance ratings may be based on testing in accordance with ASME PTC-
10-1997. Inspection and test procedures shall be submitted to Buyer. Test records and results
shall be certified.

6.6.2 Functional performance test for electrical equipment.

6.6.3 Vibration performance shall be checked and reported at I10%N increments of full speed blower
tests. Vibration testing shall not be performed within -/-.- 20% O of thle blower's critical speed.

6.6.4 A meg-ohm test of all wires shall be performed prior to termination of all wires pulled into
conduit. The meg-ohmi test results shall be certified. documented, and submitted to Buyer for
review.

6. 6. 5 A continuity check of all wiring, shall be performed to verify, conformance with Seller's wxiring
schematics. The continuity check test results shall be certified, documented, and submitted to
Buyer for review.

6.7 Site Tests

Buyer startup personnel will performn test after initial installation. Buyer may request Seller assistance
during startup.

7 Preparation for Shipment

7.1 General

Blower assemblies shall be packaged. shipped. handled and stored in accordance with ASME NQA-l.
Part IL. Subpart 2.2. Article 302. Leivs of Packaging. at the following levels:

Level B:

*Blo\A er asseinblics Witn muturs'

* Motors in packages separate from the blower
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Level C:

a Blower assemblies without motors and adj ustable speed drives

7.2 Cleanliness

Seller's cleaning procedures shall be submitted to Buyer for information. Prior to surface preparation and
coating application, visually examine welds, the blower impeller, gas stream surfaces of the blower
housing. and the gas stream surfaces of all furnished accessories. Remove all dirt, oil. andgorease, loose
mill scale, weld spatter and other foreign matter on surfaces to be painted in accordance with Seller's
cleaning and coating procedures.

7.3 Painting and Special Protective Coatings

7.3.1 See Attachment B

7.4 Tagging

A stainless steel nameplate shall be attached to each centrifugal blower showing the manufacturer's
name, shop location, date of manufacture, serial number. equipment rating, equipment tag numbers.
weight of assembly and purchase order number. Instruments shall be identified with Buyer provided tag
numbers.

7.5 Packaging

Packaging shall be at the ASME NQA-l. Part 11, Subpart 2.2, Article 302. Levels of Packag,,ing. at levels
in Section 7.1 above.

7.6 Documentation

Seller shall ensure that appropriate documentation is prepared and, if required, signed by the appropriate
person(s). The shipping documentation shall accurately reflect specific traceability to the items being
shipped. Drawings (wiring diagrams). showing external terminations for Buyer use to connect to Seller
provided instrumentation shall be marked with the Buyer's instrument tag numbers.

8 Quality Assurance

The quality assurance program requirements of this specification are those specified in ASME-NQA-lI marked as
applicable in Supplier Qualiry Assurance Program Requirements (SQXPR) Data Sheet attached to the material
requisition, those specified in ASME NQA-l. Part 11. Subpart 2.2. QA Requirements for Packaging. Shipping.
Receiving. Storage and Handling, of Items for Nuclear Power Plants, and those specified in 245'90-WTP-'IPS-
GOOC-TOQO 1.

8.1 QA requirements specific to item(s) or service

8.1.1 The supplier shall have in place a QA program meeting the applicable requirements of Part I of
ASME-NQA-l (2000). Quality- Assurance Pro ,ram Requirements datasheets attached to the MR
define the requirements based upon the type or scope of work to be performed. The supplier shall
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document and implement a QA program that is in compliance with these requirements. Each
supplier is required to flow-down required QA program requirements to each successive tier in
the supply chain. The supplier shall submit his QA manual with his bid.

8.1.2 The successful bidder must pass a pre-award survey by the Buyer. Supplier shall demonstrate
that their quality program is in compliance with the procurement quality requirements listed in
Quality Assurance Program Requirements Datasheets. The Supplier shall allow Buyer, its agent,
and DOE access to their facility and any lower tier subcontractor's facility and records pertaining
to this purchase order for the purpose of QA Audits and Surveillance at mutually agreed times.

8.2 Supplier Deviation

8.2.1 Each supplier shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition. the supplier shall be required to described
the recomimended disposition based on appropriate analysis. Submittals of request for deviations
from lower-tier suppliers shall be through1 the prime supplier to WTP.

8.2.2 Supplier-proposed deviations from procurement documents shall be initiated by use of Supplier
Deviation Disposition Request (SDDR) form.

9 Configuration Management

Equipment and/or components covered by this specification are identified with Component Identification System
numbers shown in Blower Data Sheets. Each item shall be identified in accordance with Section 7.4. Tagging.

10 Documentation and Submittals

10.1 General

Seller shall submit to Buyer Engineering and Quality Verification documents in the formns and quantities
shown in Formn G-3 21 -E. Engineering Document Requirements. and Formn G-32 1 -V. Quality
Jl erification Document RequirCments, attached to the MIR.

10.2 Submittals

The Seller shall submit the followinE:

10.2.1 Drawings

Drawinas shall show the followina information:

10.2.1.1 The outline dimensions of blower. inciudinLe outline and detail drawings for each component
(motor. etc). These drawings shall reflect the "~as-shipped" configuaration of the equipment and
instrumentation. As a minimum, interface control drawings shall contain overall dimensions of
the blower and motor. materials of construction, instrumentation interfaces and equipment
mounting informnation includingy bolt hole sizes and quantities of bolts required.
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10.2.1.2 Mounting dimensions and information required for the design of supports and foundations.
including any special assembly instructions.

10.2.1.3 Operating weights of blower assembly including motor components.

10. 2.1.4 The space required for the removal of components.

10.2.1.5 The locations of access doors.

10.2.1.6 The weights of individual components.

10.2.1.7 The locations and identification of parts that are included in the parts list.

10.2. 1. 8 Assembly drawings providing sufficient detail to facilitate assembly of the component parts of
the blower.

10.2.1 .9 Wiring schematic and control loop diagrams. Diagrams shall include wire gauges and fuse sizes
applicable to the supplied units only.

10.2.1.10 The ASTM or equivalent designation for materials.

10.2.1.11 Interconnection diaaram and cable schedule showing details of all internal connections and Buyer
external connections. The Supplier' s furnished cable schedule shall include service voltage and
Class of Circuit per NEC Articles 725, 760 and 800 for eachi cable.

10. 2.1. .12 Blower performance curves at 60%. 80%. 1 00%.'o and 11I00%i design speed at desi gn conditions
specified on the data sheets. Provide preliminary performance curves prior to submitting
equipment drawings.

10.2.1.13 Blower performance curves including unstable operating surge region'limtit.

10.2.1.14 Location and type of anchor bolts.

10.2.2 Procedures

Procedures are to be submitted to Buyer for approval prior to use and shall include:

10.2.2.1 Welding procedures

10. 2.2 2 Procedures for repairs of rejected items or parts.

10.2.2.3 Cleaning, and coating procedures.

10.2.2.4 Electrical component performance test procedures

10.2.2.5 Seller's shipping preparation and storage procedures.

10. 2. 2.6 Seismic test procedure and blower performnance test procedure.

10.2.2.7 Test procedures for blower housing and shaft leakage tests.

10.2.2.8 Test procedures for sound. over-speed. vibration, and mechanical running tests.
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10.2.2.9 Environmental equipment qualification test procedures in accordance with specifications. 24590-
WTP-3P S-JQO6-T0005. Engineering Specification for Environmental Qualification of Control
and Electrical Systems.

10.2.2.10 Commercial Grade Dedication Procedure

10.2.2.11 Commercial Grade Dedication Plans

10.2.3 Inspection and Test Reports

10.2.3.1 Records of repairs of rejected items or parts.

10.2.3.2 Welding inspection reports and welding repair reports if required.

10.2.3.3 Electrical component performance test reports

10.2.3.4 Blower housing and shaft seal leakage test reports

10.2.3.5 Blower performance test reports, including blower curves

10.2.3.6 Sound power levels

10.2.3.7 Blower wheel/shaft vibration. over-speed, and mechanical test reports

10.2.3.8 Environmental equipment qualification test reports in accordance with specifications. 24590-
WTP-3PS-JQO6-T0005, Engineering Specification for Environmental Qualification of Control
and Electrical Systems.

10.2.3-.9 Seismic qualification reports in accordance with 24590-WTP-3PS-JQO6-T0003, Engineering
Specification for Seismic Qualification of Seismic Category I Control and Electrical Systems and
Components and 245 90-WTP-3P5 -FBO 1 -10001. Engineering Specification for Structural Design
Loads for Seismic Category JILIV Equipment and Tanks.

10.2.3. 10 NRTL field evaluation report per specification 24590-WvTP-3P-GOOO-TOO 1 9

10.2.3.11 Commercial Grade Dedication Packages per specification 24590-WTP-3PS-GOOO-TOO 19

10.2.3.12 NDE reports

10.2.4 Calculations

10.2,4.1 Seismic analysis/calculations shall be submitted for Buyer 's review and permnission to proceed.
Calculations shall be in accordance with 24590-WTP-3PS-G000-T00l4, Enaineerine,
Specification for Supplier Design Analysis.

1 0.2.4.2 Corrosion analysis and estimated design life report.

10.2.5 Manuals

Manuals and instructions shall include:
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10.2.5. 1 Erection and installation manuals which provide complete. detailed procedures for installing and
placing equipment in initial operation. The manuals shall include all erection and installation
drawingas.

10.2.5.2 Operation and maintenance manuals which provide complete, detailed descriptions of
components and accessories with data sheets showing design. construction and perform-ance data
for equipment. Manuals shall include drawings required for operation, maintenance and repair,
maitenance requirements. tnstructions and operational troubleshooting guides. All
manuals/ drawinas shall include OEM part numbers.

10. 2. 5. 3 Instruction manuals shall cover all major components such as blowers. motors. controls, and
instrumentation, including those purchased from a subcontractor. The Seller shall obtain such
manuals and lists, and submit them to the Buyer.

10.2.5.4 The Seller shall provide instructions regarding site long and short and long term storage up to 5
y ears. and preparation and protection of equipment after installation and prior to operation.

10. 2. 5.5 Where manuals include information applicable to several components. sizes or models. non-
applicable information shall be lined-out.

10.2.6 Certificates of Conformance

10.2.6.1 Seller shall provide Certificates of Conformnance demonstrating compliance with all applicable
standards. specifications, and drawingas.

10.2.6.2 Seller shall certify liftina eves or lugs and/or spreader bars are suitable for the safe, balanced
lifting, and handling of the equipment.

10.2.7 Schedules

Lists and schedules shall include:

10.2.7.1 Schedule of eneineering. fabrication, and testing.

10.217. 2 Parts list, and cost for parts and items subject to deterioration and replacement. Seller to state
shelf life and storage requirements for spare pants.

10.2.7. List of recommended spare pants.

10.2.7.4 Schedule of maintenance and part replacements required to maintain the equipment qualification
in accordance with requirements in section 6 of specifications. 24590-W\ATP-3PS-JQ06-T0005.
Engineering Specification for Environmental Qualification of Control and Electrical Systems.

10.2.8 Materials Certificates

10.2.8.1 Material Certification for components of the blowers shall be submitted as noted in
Paragraphs 4.1.1. --- and 4. 1.3.

10.2.8.2 Certificates of calibration referenced to NIST traceable standards required for any calibratable
instrumentation provided with the eqluipmnent.
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10.2.9 Data

Data shall include:

10.2.9.1 Buyer*s data sheets. completely filled out by the Seller. showing all information required to
determine that the units are of the desicri and materials specified herein. including motor data
sheets.

10.2.9.2 Buyer's equipment qualification data sheets. completely filled out by the Seller, showing all
information required to determine that the units are of the desigrn and materials specified herein,
including, motor data sheets.

10.2.9.3 Acoustic data report. Sound test data from similar equipment pre-viously, tested can be submitted
in lieu of test for the purchased equipment.
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Attachment A

Noise Requirements for Fans and Blowers

Page A-i

2-450(O-G0413-FOOO 19 ReN 4 (2'1'2(008) Ref: 2_4;9-WT'-3DP-iU4B-00049



24590-WTP-3PS-MACS-T0005, Rev 0
High Integrity Centrifugal Blowers- M ulti -stage

Attachment A
Noise Requirements for Fans and Blowers

1 Scope

This Attachment to the specification covers noise requirements for blowers. including all motors,

equipment. and sub-systems furished by the Supplier.

2 Permissible Noise Levels

The noise limit applies to operation of the Equipment at rated load or full capacity. and during restart and

shut down. When the Equipment or a sub-system is operated cyclically or intermittently, the noise limits

apply during all portions of the cycle.

The A-weighted sound pressure level at 3) feet from the surface of the blower casing shall not exceed

85 dBA. The limit applies on each of four sides of the blower at the elevation of the centerline of the

blower, but no less than 3 feet above g -rade or the platform upon which the blower is mounted. All sound

pressure level limits apply to each blower system taken as a whole. and as installed.

If the Supplier cannot meet the required A-weighted limit for sound pressure level, even in a free field, the

Supplier shall provide the A-weighted level that they can and will guarantee. Estimated octave-band and

A-weighted sound power levels of the blower inlet/discharge shall be provided.
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Attachment B - High Integrity Centrifugal Blowers -Multi-stag e -

Customized Coating Specification

Per 24590-WTP-3PS-AFPS-TOOO1. Rev. 4

ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-MACS-T0005

NOTE: Only the sections and appendices contained in this Attachment B apply to the High Integrity

Centrifugal Blower MR. For continuity and maintaining configuration control, the section numbers from

the AFPS specification noted above have been retained; inapplicable sections have been deleted.

Additional clarifications have been added to Sections 1. 1. 6.4. 1, and Appendix C, Table 2, Notes 1 a and

I b, identified by an asterisk ()

1 Scope

.1 This specification defines the minimum requirements for Special Protective Coating, (SPC)

materials/ coating, systems, surface preparation. application, and inspection of protective coatings to be shop

applied. Items and surfaces to be coated shall be coated in accordance with Appendix D of this

specification. Unless indicated otherwise in the base technical specification/ material requisition or

purchase order. all coats will be shop applied. Finish color shall be *ANSI 70 Gray unless indicated

otherwise in Section 2.0 of the Material Requisition (MR).

1.2 All Special Protective Coatings (SPC's) are designated as Commercial Grade (CM) and non-safety.

2 General

2.1 Responsibility

2.1.1 The SELLER shall supply all personnel. coating materials and all necessary surface preparation.

application, inspection and other equipment as required.

2.1.2 The SELLER shall unload. inspect, and store all inbound steel items and equipment scheduled for coating

when manufactured by others. Items found to be damaged or otherwise unsuitable for coatiney shall be

idetiied and segregated for evaluation by the SELLER.

21.3 The SELLER shall store all coating materials, perform surface preparation. coating application and

inspection in accordance with this specification and Buyer reviewed procedures. The coating systems and

associated coatina materials used shall be in accordance with Appendix D Coating Schedule or the Material

Requisition (MR) when coattngs are specifically identified.

2.1.4 The SELLER shall perform all inspections and tests contained in this specification as necessary prior to

verification by the BUYER.
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2. 1.5 The SELLER shall provide application and inspection documentation for all coating work in accordance
with this specification.

2.1.6 The SELLER shall provide environmental control equipment as necessary for coating application and
curing.

2.1.7 The SELLER shall provide erection marking. Marks for color-coding of hulk materials and erection
marking shall be fully compatible with the coating system specified.

2.1.8 The SELLER shall touch-up and repair defective or damaged coating in accordance with procedures
submitted and reviewed by the BUYER.

2.1.9 The SELLER shall protect all coated surfaces prior to shipment and provide suitable coverings.
- ~ . and strapping to protect coated items during shipment.

2.1110The SELLER shall only use inspection equipment that is currently (in date) calibrated.

2.2 Surfaces Not To Be Coated

2.2.1Hold back coating, from weld areas-

2.1.2 Three (3) to Four (4) inches for shop welds when using epoxy or other types of organic coatings

2.2.1.4 Note - The above coating hold back dimensions are only for items previously coated prior to wvelding.
These coating hold back dimensions do not apply to shop welds that will be coated after wvelding is
completed. This Section of the shop coating spec does not have anything to do with coating hold back
requirements associated with visual inspection of welds during hvdro testing. Coating, hold back
requirements associated with weld inspection must come from the prevailing code.

2.2. 1.5 If the coating, hold back at field welds is greater than 50%/0 of the surface area of the item then the item does
not required shop coating, however the items shall be blasted to remove all mill scale.

2.2.1.6 The coating, hold back shall be sufficient to expose the entire shop weld for visual inspection on itemns
fabricated prior to coating.

2.2.2Name and instruction plates. etc.

2.2.3Rubber or similar nonmetallic pans.

2.2.4 Machined surfaces.

2. 2.5 Non-Ferrous metals unless otherwise specified.

2.2.6 Stainless Steel surfaces. unless specifically required by the BUYER (areas where stainless steel is welded
to carbon steel the coating overlap onto the stainless steel shall be approximately 1 inch or as otherwise
specified.)

2.3 Definitions

2.. Batch- A quantity of coating made in one- production run. A unique batch number is assigned for each
production run of the coating, material, curing, agent, zinc powders. and thinner.
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2.3.3 Dry Film Thickness (DFT)- The thickness of an applied coating, once dry,, or cured. Usually expressed in

mils (each mil is 1/1000 of an inch).

2.3.4 Fish Eyes (cratering)- Formation of holes or visible depression in the coating film. Usually from a

contaminated particle on the surface prior to applying the coating.

2.3.5 Hioliday- A Pinhole, skip, discontinuity, or void in the applied coating film.

2.3.7 Mfg. Std. Coating- A manufacturers standard coatings system applied to off the shelf items or standard ltne

items of routine manufacture that are not specifically manufactured for the WTP project.

2.3.8 NIST- N'ational Institute of Standards and Technology,.

2.3.10 Pinholes- Minute holes visible in the applied coating without magnification that appears to penetrate one or

more layers of the coating film.

2.3. 11 Profile- The surface roughness resulting from surface preparation by abrasive blasting or other authorized

methods. (Refer to Section -7.3.6).

2.3.13 Sag- The running of freshly applied coating on a vertical surface due to being applied too thick. (Same

definition for runs and drips)

2.3.16 Training and Certification- Training shall include an understanding of the specification. work procedures

and manufacturers published instructions. Certification shall include a documented performance test

demnonstrating quality work verifiable by the BUYER. (Refer to Sections 4.8. 5.1.7, 7.1.2, and 8.1.1.1)

2.4 Safety

2,4.2 The SELLER shall comply fully with OSHA Hazard Communication Standard 29CFR 1910. Material

Safety Data Sheets (MSDS) for all materials. including thinners and cleaning solvents, shall be obtained

from the materials manufacturer and upon request made available, at the place and time of work. for

review.

2.4.3 The Volatile Organic Cotmpound (VOC) content of all materials shall comply with Federal. State and Local

or other Reo-ulatory requirements.

3 Applicable Documents

3.1 Codes and Standards

The latest applicable edition of the following codes. standards. specifications or"V'TP procedures form a

part of this specification.

3.1.1 American Society for Testing and Materials (ASTM)

ASTM E337 - R96: 02 Test for Relative Humidity by Wet-and-Dry Bulb Psychrometer

ASTM D3276- 00: 05, Standard Guide for Painting Inspectors (Metal Substrates)

ASTM D4285- 99 Test Method for IndicatinLe Oil or Water in Compressed Air

ASTM D4417 - 99: 03 Field Nicasuromont of Surface Profile of Blast Cleaned Sieel
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ASTM D4537- 96: 04: 04a Standard Guide for Establishing Procedures to Qualif' and Certify,
Inspection Personnel for Coating Work Inspectors in Nuclear Facilities.

ASTM D4940- 98: 03 Test for Conductimetric Analysis of Water Soluble Ionic Contaminants of
Blasting, Abrasives

ASTM D5064-01 Standard Practice for Conducting, a Patch Test to Assess Coating Compatibility

3.1.2 The Society for Protective Coatings (SSPC)

S SPC -AB 1 6/1 /9 7: 7/i1/0 7 Mineral Slai Abrasive
SSPC-PA2 511104 Measurement of Dry Paint Thickness with Magnetic Gaces
SSPC-SPl 11/1/82: 11'1/04 Solvent Cleaning
SSPC-SPl10 11/ 1/04 -Near White Metal Blast Cleaning
SSPC-SPI 1 11/1,'87: II1/1/04 Power Tool Cleaning to Bare Metal
SSPC-VIS 1 6/1/02: 11/1/04 Guide and Reference Photographs for Steel Surfaces Prepared by Dry

Abrasive Blast CleaningT

3.1 .3 Occupational Safety and Health Administration (OSHA)

OSHA 29 CFR 1910 Occupational Safety and Health Standards

4 Submittals

4.1 SELLER shall prepare detailed written procedures for material receiving. marking, storag-e, handling,
surface preparation, environmental control. application. curing, inspection, testing, touch -up' repair.
application personnel qualification, inspector qualification. (G321I- E . categorv 28.0) and proposed
documentation formns as described within this specification. The final procedure and documentation formns
shall be submitted and reviewed with BUYER's permission to proceed prior to the start of coating work.
(G321I -E category 15.0). Submittal requirements for manufacturers standard coating are found in Section
6.0.

4.2I The SELLER shall submit all procedures and verification documents in accordance with the purchase
order (e.ga.. Appendix J. Form G -3 2 1-E. & V. Exhibit "D"~ located in the purchase order.).

4.4 The SELLER shall identifEl the specific products by manufacturer and catalog number and shall submit the
coating, manufacturers latest publisned product data sheet, application , _and

Material Safety Data Sheets (MSDS). Conflicts, if any, between the SELLER's normal procedures. the
coatingy manufacturer's recomnmendations. and this specification shall be brought to the attention ot the
BUYER for resolution and written permnission to proceed. (GS32 1 -E categorv 11 .0)

4.5 The SELLER shall submit original or copies of original Coating Manufacturer's Product Identity
Certification Records for each and even- batch of coating material used on the WTP proJect (Appendix F).
(Refer to G321V category 13.0)

4.6 The SELLER shall submit a daily inspection record as part of the work procedures that includes all the
elements provided in Appendix G as a minimum. An en for Wet Bulb is not required when the
accepted device used to measure humidity' and dew point does not require a wet bulb. (Refer to Section
8.1.9 and 10.2) (G321V category 15.0)

4.8 The SELLER shall provide a personnel training and certification plan for applicators and inspectors.
(Refer to Section 2.3.16. 5.1.7. 7.1.-2 and 8. 1.1. 1.).
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5 Quality Plan

5.1 General

5.1.1 The SELLER shall control the qualitv of items and services to meet the requirements of this qnprification

applicable codes and standards. associated procurement documents. referenced herein. The SELLER shall

prepare and maintain documentation to provide evidence of compliance with reviewed procedures and this

specification. A copy of the coating inspection documentation shall be included in the shipping

documentation.

5.1.2 The SELLER, including any lower-tier organizations engaged by him, shall be subject to surveillance

inspection by the BUYER representative until completion or termination of the procurement. This

surveillance inspection does not relieve the SELLER from the responsibility for conformance to the

requirements of procurement documents, this specification and authorized procedures.

5.1.4 The BUYER representative shall be provided with a work activity schedule and shall be notified of all

required inspection points prior to the scheduled date for coating activities (Refer to MR Section 5.0).

.1. 5 If the SELLER's proposed work plan or procedures differ from the requirements of this specification. the

SELLER shall specifically identifyl and explain all differences in writing and submit them to the BUYER

for review and verification prior to the start of work (e.g.. Supplier Deviation Disposition Request- SDDR).

5.L6 All pre-established witness and hold points shall be witnessed by the BUYER unless a written waiver has

been issued.

5.1.71 The SELLER's coating inspectors shall have previous experience in coating inspection and shall receiv

documented training in the specific project coating requirements. ASTM standards and other relevant

standards including the reviewed work procedures. All coating inspectors working on steel items or

equipment shall be trained and qualified meeting the requirements of Section 8. 1. 1. 1.

6 Materials

6.1 Coating Materials

6.1.2 Coating materials including the primer. intermediate and finish coat on a given item, shall all be from the

same manufacturer. One exception to this rule is when upgrading a Manufacturer's Standard (Mfg. Std.)

coating using a compatible epoxy tie-coat and suitable topcoat coating system (refer to Section 6.2).

6.1.3 Appendix D Coating Schedule and Appendix C Tables contain the specified Special Protective Coatings

for the 1WTP project. Appendix C contains the geei otn ytms and approved coating, materials.

6.1.4 Repair materials shall be the same as those originally used. Repair materials shall be in pre-measured units.

and only complete kits shall be mixed. Splitting or breaking down pre-measured units of multi-component

coatine materials may be considered if the SELLER prepares a procedure that requires accurate

measurement of all materials and Seller's Quality Control (QC) inspector monitoring/verifi cation of each

and every mix. This procedure must be submitted to the BUYER for review and permission to proceed.
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6.2 Manufacturer's Standard Coating

6.2. 1 Components and equipment which are normally mass-produced. inventoried, and supplied from stock
g~enerally have been coated with the Manufacturer's Standard Coating (Mf~g. Std.) system. Included are
small valves, pumps and rotating equipment, filters and electrical equipment such as switchgear. control
panels. instrumentation, motors, transformers and electrical enclosures. Items and equipment which are
specifically fabricated for the WTP project shall be coated per this specification unless the item is shown to
be too delicate to properly coat per Appendix D or the specific requirements contained in the MR.

6.2.1 .1 The SELLER may submit an altemnate coating to the specified or Mfg. Std. System, by identifying the
coarino materials. surface preparation. application and inspection on Appendix H including, the coating
material's latest published technical data sheet and MSDS. to the BUYER for review and permission to
proceed.

6.2.1.2 All Mfg. Std. Coatings must be identified on an Appendix H and submitted to the BUYER along with
technical data sheets and MSDS'. A small. easily replaceable item where coating touch-up is not practical
(e.a., very small. too delicate, low cost and easily replaceable) and can only be purchased with the
manufacturer's standard coating. an Appendix H Manufacturer's Standard Coating Data Sheet is not
required.

6.3 Machin ed-S urfaces Coating

6.3. 1 Machined surfaces not specified to be coated with a specific coating system shall be protected with a
solvent cutback asphalt temporar-y preservative (Dauben Chemical Tectvl 891. EF Houghton Chemical
Rust Veto 3,42 or authorized equivalent). Temnporary preservative applied to carbon steel that is overlapped
onto stainless steel must meet the same chemical requirements as listed in Section 6.4. All equivalents
must be identified on an Appendix H formn and submitted aionc, with the manufacturer's latest published
data sheet and MSDS for review and permission to proceed by the BUYER.

6.4 Coating Over Stainless Steel

6.4.1 All coatinLg materials, thinners, solvents and cleaning, materials used on SS shall be shown to comply with
the following requirements:-

1) Leachable halogen content shall not exceed 200 ppm.

2) The total sulfur content shall not exceed 400 ppm.

3) The total of low melting point metals such as lead. zinc, copper. tin, antimony and mercury shall no:
exceed one (1) percent. Of this. mercury should not exceed 50 ppm. These low melting metals shall not he
tntentionallv added during the manufacture of the coating.

*(ADDED for High Integrity Centrifugal Blowers MR): Sherwin Williams Macropoxv 646 and Carboline

Carbog~uard 890 have been tested and meet the requirements above. Only these materials are approved for
direct contact with stainless steel.

6. 5 Batch Information

6. 5.1 Each container of coating, material used by the SELLER shall be marked with the following:

9 The manufacturer's name
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" The product designation
" Batch or lot number
" Location and date of manufacture
" The shelf life expiration date

6.6 Abrasives

6.6.1 Abrasives for blast cleaning shall he clean, free of oil or contaminants. and dry. The particle size shall be
capable of producing the specified surface profile. Mineral and slag abrasives shall meet the requirements
of SSPC AB-1. The first batch'Llot of bulk. non-packaged. abrasives shall be tested for water-soluble
contaminants and the conductivity, shall not exceed 500 micro siemens/cm when tested in accordance with
ASTM D4940. As an altemnate. a chloride ion test kit, such as the Chlor*Test "A" manufacturers by Chlor
Rid International Inc. or BUYER accepted equal may be used. The maximum allowable chloride level is
200ppm.

6.6.2 When using reclaimed steel grit'shot ahrasive. the particle size shall be capable of producing the specified
angular surface profile ( minimum 50%1' steel grit in original mix and all adds shall be 100% steel grit).
Reclaimed abrasives already in use and the first batchllot of new abrasive shall be tested for water-soluble
contaminants and conductivity. Conductivity shall not exceed 500 micro siernens/crn when tested in
accordance with ASTM D 4940. As an altemnate. a chloride ion test kit, such as the Chior*Test "A"
manufactures by Chlor Rid Intemnational Inc. or BUYER accepted equal may he used. The maximum
allowable chloride level is 200pprn.

7 Application

7.1 General

7.1.1 It shall be the SELLER's responsibility to stop the surface preparation and coating at any time when
conditions exist that mighit advers ely affect the quality. The BUYER representative may reject any
prepared or coated surfaces not in compliance with this specification.

7.1.2 All painters (eg.surface preparation personnel and paint/coating material application persomnel). shall he
individually qualified and certified in accordance with the SELLER's written description that includes
classroom training and capability demonstration using the WTP project specification. and the SELLER's
procedures as reviewed by the BUYER.

7.1.3 Care shall he taken to avoid blastingL or arinding, away critical markings. which identify welders. joint
numbers, or other markings, which identify the item. Where such data appears in the area to he coated. it
shall be protected. SELLER's are responsible for assuring their sub -suppliers are instructed conerning
these requirements.

7.2 Pre-Surface Preparation

L.2.1 Prior to mechanical cleaning,. the surfaces to be coated shall be cleaned in accordance with SSPC SPlI to
remove ol, grease. dirt. and other foreignr matter that can interfere with the proper bonding of the coating.
Any remaining sharp edges. weld spatter. or burrs found after the start of coating work shall be completely
remuoved by grinding or other means. Pneumatic tools shall not be used unless they are fitted with effective
oil and water traps on the exhaust air. lfthe steel items or equipment was shipped or stored so that the
surface could have been contaminated with soluble salts (e.g.. above deck ship transport. truck transport on
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dirt roads close to ocean. storage), the area shall be pressure water washed (2.OOO-5OO0psi) with
demineralized water to remove as much soluble salt contamination as possible prior to abrasive blasting,

7.3 Surface Preparation

7.3.1 Prior to the start of work, the SELLER shall examine all surfaces to be coated to determine their
acceptability for the specified coating application. If the surfaces are found to be unacceptable. the
SELLER shall retumn the surface to an acceptable condition. Coating work shall not commence until
corrective action has been taken. Commencement of coating work prior to the taking 'of correctable action
shall preclude any subsequent claim by the SELLER. The BUTYER may require corrective action at the
SELLER's expense.

7.3.2 Prior to blast cleaning items to be coated, they shall be visibly dry with the surface temperature of at least
57F above the dew point. When using automatic blasting equipment that recycles steel abrasive, the steel
need only be visibly dry.

7.3. All surfaces to be coated shall be pre-cleaned per SSPC SP 1 where oil, (-)-ease, and other contaminants are
present.

7.3.4 Abrasives shall meet the requirements of Section 6.6.

.35 Surfaces to be coated shall be blast cleaned in accordance with the surface preparation requirements
specified in Appendix D (e.g.. SSPC SPlO ' . Where abrasive blastina will damnaae the items or is
impractical. SSPC-SPl 1 Power Tool Cleaning to bare Metal may be substituted only in limited areas and
only with BLTYER's permission to proceed (e.g. SDDR).

71.3.6 Abrasive blasting carbon steel shall result in an angular surface profile 1.5 to 3.0 mils deep as measured
using a profile comparator or Testex Press-O-Film replication tape. in accordance with ASTM D441 7
method A or C.

7.3.6.1 Methods established for measuring surface profile produced by abrasive blast cleaning are not valid or
conclusive on surfaces that are excessively rough prior to blast cleaning (e.g. rough mill finishes. heavy
rusting or pitting [SSPC-V'TS 1 Condition D or rougher]. cast surfaces, weld beads or phy sically damaged
surfaces). Therefore. to accurately determine the surface profile produced by' blast cleaning, profile
measurements shall be taken in areas exhibiting the least surface roughness. For example. SSPC-VIS 1 pre-
blast Conditions A. B or C typically result in a blasted surface that is acceptable for surface profile
measurement.

7.3.6.2 If excessive surface roughness covers the entire item. then a smooth. clean ASTM A36 steel plate (e.g..
SSPC-VIS I Condition A. B or C), approximately 6 inch square and at least '1' inch thick, sh-all be blasted
usingy the Identical abrasive, pressure. nozzle, blasting equipment and method used on the actual item. The
surface profile measured on the smooth plate is regarded as an accurate measurement of the profile
produced by that blasting method. and shall be recorded as the surface profile for the actual item. A new
plate shall be blasted and measured at a frequency accepted in the SELLER'S procedures (refer to Section
8.1.9).

.. ~ / ecyledabasie bastngusing a steel grit/shot mix is acceptable. The maximum amount of shot in the

original mix shall be _50%. All additions of abrasive shall be steel crit. The stabilized working mix shall be
maintained by frequent small additions of new grit abrasive commensurate with consumpti on. Infrequent
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large additions of grit shall be avoided. Steel grit or shot is not acceptable for use on stainless steel

surfaces.

7.3.7.1 The workina abrasive mix shall be maintained clean of contaminants by continuous effective operations of

cleaning machine scalping and air wash separators. Reclaimed grit used for abrasive cleaning shall be

tested for the presence of oil/crease by imimersing a sample in clean tap water and checking for oil

flotation. Tests shall be made at the start of blasting, and at a minimum of every four (4) hours thereafter.

If oil is evident, the contaminated abrasive shall be cleaned or replaced. All surfaces blasted since the last

successful test shall be completely cleaned of contamination then re-blasted using clean abrasive.

7.3.8 Blast cleaning shall not be performed in the immediate area where coating. or curing of coated surfacesis in

prop-Tess. All surfaces and equipment. which are not to be coated, shall be suitably protected from blast

cleaning.

7.3.9 Burrs, slivers, scabs, lamination, and weld spatter which become visible after blasting shall be removed.

The tools and manner employed to remove weld defects and sharp edges shall not burnish or destroy the

profile. If the profile or roughness is reduced, it shall be re-blasted to produce the profile and roughness as

required. The exhaust of pneumatic grinders shall not impinge on the cleaned surface. If the surface

becomes contaminated, it shall be cleaned of contamination and re- blasted. Carbon steel tools or

implements specifically employed for coating surface preparation shall not be used on stainless steel

surfaces.

7.3.10 If visible rust occurs or if the cleaned surface becomes wet or otherwise contaminated, these surfaces shall

be re-cleaned to the degree specified. Cleaned surfaces remaining uncoated overnight shall be visually

reinspected 100% for required cleanliness prior to coating or shall be re-cleaned to the specified cleanliness

prior to applying the coating.

,.,.1 After surface preparation is complete and before coating, pressurized air or a vacuum shall be used to

remove all dust and abrasive residue. The air shall be clean and dry as verified in accordance with Section

8.1.6 so as not to contaminate the prepared surface.

7.3.12 Machined surfaces shall be wiped with clean solvent before the application of coating and shall be

protected from damage due to blasting and coating operations.

7.3. 13 Machined portions of pipe flanges and other machined mating faces which will not be exposed after final

flu-up shall be masked or covered and protected from surface preparation and coating activities. The

remaining part of the flange face and exposed surfaces shall then be blasted and coated (bolt holes need

only to be sufficiently coated for visible coverage. No diw film thickness required.).

7.3.14 Equipment shall have all openings plugged. masked. and/or blinded sufficiently to protect intrmals before

abrasive blasting. After the coating operation is complete all internals shall be blown clean and~or

vacuumed to remove any dust or abrasive blast media that may have entered the coated equipment.

7.3. 15 The abrasive mixture and the compressed air shall be clean. dry, and oil free. Moisture traps. in addition to

oil and water extractors mounted on the compressor. shall be used in compressed air lines to remove oil and

moisture from air close to the point ofuse. (Refer to Section 7.3.7.1 and 8.1.6)

7.16 All valves. valve actuators and motors that will be shop coated shall be blasted and coated prior to

assembly. Areas of assembled items that are not coated prior to assembly1 and subj ect to damagc during

blasting must be carefuilly protected from abrasive damage oi abrasive Contamination.
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7.4 Coating Application

'7.4.1 The coating shall be applied in accordance with reviewed procedures (refer to Section 4. 1). The coating
manufacturer's recommendations for the application temperature and the curing temperature and times
(between coats and after last coat) of the specified material shall become a part of this specification.
Application and curing temperatures above or below the limits allowed by this specification (Refer to
Section 7.4.4) shall be submitted to the BUYER for review (e.g.. SDDR).

7.4.2 Coatings shall be applied using properly sized and type of equipment for the size & complexity of the item
being, coated. The equipment shall be clean with all components in good working order.

7.4.3 Surfaces that will become inaccessible shall be coated before assembly. tagging. fitting. or welding.
Inaccessible surfaces includes lap joint flanges. nozzle necks, lap joint stub ends. lap rings, bolt holes.
flanges for exchangers and vessels, and welded joints that become inaccessible after assembly.

7.4.4 Coatings shall be applied only when the surface to be coated is clean and dry. The substrate temperature
shall be a minimum of -;'F above the dew point during coating application and until the applied coating is
no longer moisture sensitive per the coating manufacturer's published data or written recommendations.
The substrate and air temperature during coating application and curing shall be a minimum of 50'F
(inorg~anic zinc primers 40'F) and a maximum of 1I I00F. The relative humidity during coig application
shall not exceed 85 percent. Measure humidity in accordance with ASTM E 3 37 (Sections 1.0-19.0) or
using an alternate method reviewed and accepted by the BUYER. Deviations from the above listed
minimum and maximum substrate.'air temperature and hurniditv limits may be allowed when in accordance
with the coating manufacturer's published or written recommendations and are accepted by the BUYER.
The one firm limit is that the minimum substrate or air temperature shall not be less than 35 'F recardless of
the coatina manufacturer's published or written recommendations.

7.4.5 The SELLER shall record all batch numbers for each coating component used alone with other information
necessary for the BUYER to relate the batch to the item for which it was applied. (Refer to Appendix G)

7.4.6 All coatinas shall be thoroughly mixed until they are smooth and free from lumps, then strained through a
screen of at least 30 mesh. Zinc filled coatina-s shall be continuously agitated from the time initially mixed
and while being applied. Other coating materials shall be mixed in accordance with the coating
manufacturer's published recommendations, All multi -component coating materials shall be in pre-
measured units. Splitting or breaking down pre-measured units is not permitted. See Section 6.1 .4 for
requirements for mixine ren~air materials.

7.4.7 Alternating coats shall have a visible color difference to insure full coverage over previous coats. Touch-
up of individual small spots < 6 sq. in. do not require a visible color difference when individually marked
for repair and the mark remains in place until the repair is accepted.

7.4.8 Dry film thickness of each coatine shall be in accordance with Appendix C/Table 1 Acceptable Coating
M~aterials or as specified in the MR. (Refer to Section 8.3.2 & 8.3.3).

7.4.9 Relative to the ambient and surface temperatures the minimum and maximum drying times between coats
shall be in strict accordance with the coating, manufacturer's latest published technical data sheets.

7..0Rn.sg.vids, drips. overspray. loss of adhesion, bubbling, peeling, or inadequate cure are not
permitted. 'Where possible. defects shall be corrected as detected during application of the coatinaZ.
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7.4.11 Spray equipment. brushes and rollers shall be cleaned using only manufacturer recommended
Sol vents/ cleaners.

7.5 Remedial Work

7.1 The completed coating on each item shall have the correct dnv film thickness and shall be free of damage
and visible defects.

7.5. Repair of Dry Film Thickness (DFT) deficiencies

.5.2. 1 Defects such as runs. sags. oversprav and embedded particles shall be corrected by sanding, to remove the
defect. When the defects are in the finish coat. all areas sanded must be overcoated with the finish coat. 1If
the DFT of primer or intermediate coat is reduced to less than the specified minimum, the area shall be
abraded with 80 grit sand paper or flapper wheel and an additional layer of coating shall be applied until
sufficient thickness is achieved. If noticed during application, the sags or inns may be brushed out.

5:.3 Repair of Damage

7.5.3. 1 All damagied and loosely adherinLe coatinE shall be removed and the surface thoroughly cleaned using2 80
grit sanding disc. 80-grit flapper wheel or 3M Clean-N -Strip. Edges of the breaks shall be feathered and
the resultinec surfaces shall be roughiened. The desianated number of prime and finish coats shall be
applied.

7. 5.4 Loss of adhesion. delamnination blisters, bubbling and fish eves in the applied coating require the coating to
be removed and reapplied in accordance wvith this specification.

8 Inspection

8.1 General

8.1.1 The SELLER shall have the full responsibilit for the coating application oualitv in accordance w ith this
specification and shall be responsible for stopping work activities when conditions develop that could
adversely affect the quality of the completed work. All work is subject to the BUYER's inspection
surveillance.

8.1.1.1 All coating work inspection personnel shall be trained. qualified and certified in accordance with the
SELLERs reviewed procedures. The inspectors shall meet or exceed the minimum capability
requirements for a Level I coatings inspector as described in ASTM D4537 Section 6.2. The'SELLER's
inspector training, qualification and certification procedures and plan shall include classroom trainina on
the WTP project specification, and the SELLER's reviewed procedures using the guidelines provided in
ASTM D'5498. The SELLER's inspector must demonstrate his/her capability of using the inspection
equipment and performing all the required inspections. Additional coating work inspection guidance is
found in ASTM D3276 and ASTM D6237 which may also be used in developing procedures for training
and centit'rig coating work inspectors.

S. 1 .2 The BUYER representative shall be the final authority on the specification compliance for surface
preparation and material application. Akny coating. wvhich In the BUYER representative's ludgrnent. has not
been applied in conformance with this specification. shall be rejected.
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S. 1.3 The BUYER representative shall have access to each part of the process and shall have the right and
opportunity to witness any of the Quality Control Tests.

8.1.4 The SELLER shall furnish the necessary testing and inspection instruments, properly calibrated and
maintained. If equipment is suspected of being out of calibration. it shall be re-calibrated and certificates
made available for v'erification to the BUYER. Such equipment shall be available for use by the BUYER
in conducting surveillance of the work. Calibration of testing and Inspection instruments shall be traceablc
to NIST or Buyer authorized alternative standards.

8. 1. 5 The SELLER shall halt the coatina work and make corrections to the procedures. as nece-ssary to correct
repetitive faults found in the work.

8.1.6 Prior to using compressed air. the quality of the air downstream of the separator shall be tested in
accordance with the requirements of ASTM D4285 by blowing the air onto a clean white blotter or cloth
for two (2) minutes at a distance of no more than (1 2) inches to check for any contamination, oil, or
moisture. "This test shall be perform-ed at the starr of work and even' 4 hours thereafter". The test shall
also be made after any interruption of the air compressor operation or as required by the BUYER. The air
shall be used only if the test indicates no visible contamination, oil, or moisture. If contaminants are
evident, the equipment deficiencies shall be corrected and the air stream shall be re-tested. Moisture
separators shall be bled continuously, All lines shall be tested individually prior to use. Surfaces
deterrmed to have been blown down or blasted with contamninated air shall be cleaned of all contamination
then re-blasted with clean air and abrasive. Coatings determined to ha\ e been applied using contaminated
air shall be removed and reapplied using clean air.

8.1.7 Inspection points shall be established as follows:

* Prior to the start of work.
* Immediately following the surface preparation
* Immediately prior to the coating application
* Following the application of each coat
* Following the curing of the coatino
* Final inspection and sign-off. in accordance with the project requirements

81. 1.S A ny defects disclosed by Inspection shall be re-inspected after correction.

8.1.9 The SELLER shall keep the records indicated below, and submit these records to the BUYER (refer to
Section 4.6 and Appendix G). The following lists the frequencies:

Coating 'nspection Ste Required Frequency
I. Pre-Surface Prep- I 100%/ v'isual on Pre- Surface

Surface Preparation 100% on Surface Prep'Cleanliness

Profile Profile first itemn of each type Per, shift and ev'erxv 20 items
thereafter or other frequency as BUYER accepted
in SELLER's procedures.

2. Env-irornrental ArQualimy At the start of each w? ork and every 4 honn thereafter or
more often during chancing, conditions.

3. Recirculated Abrasive At tne stani ot work and every 4 hours thereafter
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4. Thickness Per SSPC PA2 On large items five (5) spot reading per 100 sq.ft.

On items < 100 sq. ft. four (4) spot readings

On items less than 4" (valves, fittings. components. etc) twoI
()spot readings.

For repair spots < 6 sq. inches and > 1 sq. inch. Two (21)
I spot readings

IFor repair spots < I sq. inch one (1) spot reading

For small chips/nicks, scratches and pinhole size repair
spots need only a visual.

For complex surfaces such as structural steel (steel beams)
I , the frequency of dry film thickness readings shall

be in accordance with SSPC-PA2 Appendix 3
section A3.4.1 excludinE anyv readines on the
flange toes. In accordance with ficure A.3 'The
Surface of a Steel Beam- the followinE locations
are acceptable for the test readings- 1. 3. 4. 5. 7. 9.
10 and 11: and the followinL locations are
excluded from test readines- 2. 6. S. 12. For
beams less than 20'-0- two (2) sets of 8 spot
readines shall be taken. For beams 20'-0" thro 60'-
0" three (3) sets of 8 spot readings shall be taken.

I. -Visual on Applied Coating, 1 00%/ of all items

8.2 Surface Preparation Inspection

8.2.1 Verify environmental conditions and compressed air quality (refer to Section 7.3 .21. S.1.6).

8. 2.2 Verify recirculated arit is Lrease and oil free (refer to Section '.3.7).

8. 2. 3 Verify surface cleanliness and profile (refer to Sections I3.5. 7.3.6 and 8.1.)

8.2.4 Grease free chalk shall be used to mark local areas. -which do not meet the specified requirements (e.g..
soapstone and crayons are not acceptable)l.

8.3 Coating Application

S. 3. Environental conditions and compressed air quality shall be verified per Sections 7.3.2. 7.4.4. 8.1.6 and

8. 3.2 Dcv7 coauina thickness (DET) shall be measured with a mao-netic film thickness aae such as an Elektro-
Physik "Nlikrotesf- or Positector 2000. Positector 6000 or BUYER authorized equal in accordance with
SSPC PA2. The number and location of di--v film thickness readinus shall be in accordance wvith section

I ' The Lage shall have an appropriate range that is suitable to measure the thickness expected and record
calibration accuracy in accordance with SSPC PA 2 at the start of wvork. aaainst certified coatinLe thickness
calibration standards for non-maanetic coatinLo of steel, traceable to NIST or BU-YER authorized alternative
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standards. The calibration standards shall be in date. and 1.5 mil to 20.0 mil range. unless otherwise
specified.

8.3.'3 Any surface with a measured thickness outside of the limits described in Section 7.4.8 shall be rejected.
These areas shall be reworked or re-cleaned and re-coated at the SELLER's expense. The average of the
required number of readings shall be within the specified dry film thickness range. Any of the required
spot readings may be as low as 80% of the minimum specified or 120% of the maximum specified as long
as the ave rage of all the readings is within the specified range. An individual spot reading that conforms to
this criteria conforms to the specified dry film thickness.

9 Storage, Handling and Shipping

9.1 Coating Materials

9.1.1 Coating, materials shall not be stored in direct sunlight or exposed t0 inclement weather (e.g. rain, snow.
sleet. freezing, rain, dew point condensation, see also Section 9. 1. 5). Materials shall remain under cover
until ready to use.

9. 1 .3 Coating, material shall be delivered in manufacturer's original unopened containers. Each container shall
be clearly identified with the manufacturer' s name. product designation, batch number. date of manufacture
and shelf life expiration date.

9.1.4 The maximum shelf life allowed for coating materials used on the WTP project is 24 months from the date
of their manufacture. Coating, materials that are older than 24 month,, or thai exceed the manufacturer's
published shelf life. if less than 24 months, shall not be used and shall be placed on HOLD and segregated
from other coating, materials. A one-time shelf life extension of no less than three (3) months and no more
than six (6) months. may be issued by the coating manufacturer. The shelf life extension shall be based on
laboratory testing of retain samples taken at the time of manufacture or by testing a sample provided from
the actual coating material in question. Where testing vecrifies an outdated coating material still complies
with its original design criteria, it is acceptable for shelf life extension. Expiration date stickers. provided
by the coating manufacturer. shall be affixed to each container prior to release from HOLD. The stickers
shall include the product number, batchi/lot number. the new expiration date and suitably marked to indicate
that they came from the coatmL manufacturer. A new Appendix F shall be prov\ided bN the coating
manufacturer that includes the test results and specifically indicates it was provided to document shelf life
extension including, new exniration date. Coating, materials that have not been stored or handled in
accordance with Sections 9. 1. 5. 9.1.6. 9.1.7 and 9.1I.8. may not have their shelf life extended.

9. 1. 5 Coating material shall be protected from moisture, direct sunlight and temperatures belIow 40'F or above
I 00' unless other-xvise- allowNed by, the coating, manufacturer's latest published instructions and ve-rified by
the BUYER.

9.1.6 Coating, material containers where the airtighit seal has been broken or any of the contents are lost, shall not
be used and shall be clearly marked and segregated from useable coating material.

9. 1.?7 Coating material containers shall not be opened except for- itmmediate use.

9.1.8 Unused material shall be retrmed to storage as soon as possible at the end of each workday. Materials left
out for more than eight (8) hours in an uncontrolled storage area (areas without environmental controls that
are exposed to ambient weather) shall not be used and shall be clearly marked and segiregated fromn useable
coating material.
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9.1.9 All required coating material certifications (Appendix F forms) for each batch of material delivered to the

SELLER shall be available at the time of material receipt. Materials delivered to the shop without the

required documentation shall not be used and the SELLER shall tag and place discrepant materials into a

hold area clearly separated from acceptable material. Once required documentation is received or

otherwise corrected and found to be acceptable. the discrepant material may then be taken off hold status

and used.

9.2 Steel Items and Equipment

9.2-.1 The SELLER shall be solely responsible for the condition of the steel items and equipment from the time
they are received until they have been delivered to the BUYER.

9.2.2 All booms, hooks. clamps, forks, supports. and skids used in handling or storing coated items shall be
designed and maintained in such a manner as to prevent anyv damage to the items or to the coating and shall

be reviewed by the BUYER's representative. Chains and wire rope in direci contact with the coated items

are not acceptable. Fabric lifting and tie down straps shall be used.

9.2. 3 The SELLER shall inspect all items upon receipt for shipping and handling damage. Any visible damage
observed at this point shall be noted on the receipt inspection report.

9.2.4 All coated steel items and equipment shall be stored on padded supports as necessary to preclude damage to

the coating. The supports shall be properly spaced and leveled.

9.2. 5 The BUYER's representative will have authority to stop any storage or handling activity, if there is a

possibility of damage to the coating.

9.2.6 All steel items and equipment damaged by the SELLER shall be repaired in accordance with the

specification at the SELLER's expense. Only repair procedures reviewed by the BUYER shall be used.

10 Documentation

10.1 The SELLER shall provide a record of all materials used (related to individual batch number- refer to

Appendix F).

10.2 The SELLER shall provide a record of all required daily inspections (Example- Appendix G) that includes

pre-surface preparation. compressed air cleanliness, environmental conditions, surface preparation and
roughness. location of field repairs coated, application, visual inspection, dry film thickness. holiday testine

and all touch-up/repair. This record shall include the coating and thinner materials used and the ID of the

items coated to provide traceability.

10.3 All quality documentation shall be available for review by the BUY~ER representative within 24 hours from
the time it is generated.

10.4 SELLER documentation forms or the, way that the actual work will be documented shall be provided by the

SELLER as part of the procedures submittal for review by the BUYER.

10.5 Documentation shall be submitted in accordance with the requirements listed in Section 3 of the Material
Requisition (MR).
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24590-WTP-3PS-MACS-T0005, Rev 0
High Integrity Centrifugal Blowers- M ulti -stage

Appendix C of Attachment B
Materials/Coating Systems

____ TABLE 1 - PREQUNLIFIED COATING PRODUCTS___
Coating Generic Products Dhickes m, Ameron Carboline Devoe Dudick Inter- SherwAin
N umber Thd. I national [Williams
P02 Organic Zinc Epoxy 3. -Si( Amcrcoaz Carbozinc 851, 3 None intcrzinc 52 Zinc CiadI'

Primer 69HS

P04 High Build Epoxy 4.0,-6.0l Amcrcoat 3 8 Carboguard 1-24HS iProtecto-Coal intergard MaCropoxy 6403

1 89(, -30 o 300 475HS

NOTES to Table 1. Appendix C:

1) All versions of the above coating materials shall comply the 'WTP pro 'ject VOC requirements of 3.8 lbs./'al and
shall also comply with more restrictive local VOC requirements where the wvork is being performed. In the
event the listed coatine, materials or acceptable versions of the listed coatine materials do not meet the local
VOC requirements an altemnate VOC compliant material maNy be submitted for review.

TABLE 2 - COATING SYSTEM CODES
SYSTEMI D
CODE

COAT I P02,

COAT 2 P4

COAT 3 o

COAT 4

NOTES to Table 2, Appendix C:

1) The surface preparation for all coating systems shall be SSPC SPl10 Near White Blast with a surface
profile of 1.5 to 3.0 mils unless otherwvise noted in this specification or the material requisition.

"la) Sy'stem Code D shall be used for all carbon steel and cast ductile iron surfaces. includinLc the
mounting, frame- (skid). Only the exterior of the housing shall be coated. A~ll stainless steel surfaces
shall remain uncoated.

*lb) For shipment and storage. blow into the housing a sufficient quantity of Cortec 307 Powder
needed for the housine, volume, followed by, sealinLe the housina with steel blind flanees (six-bolt
pattern. with rubber gasket) to reduce corrosion in the housing interior. Ani altemnate vapor inhibitor
product may be submitted to BUYER for review and acceptance.
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24590-WTP-3PS-MACS-T0005, Rev 0
High Integrity Centrifugal Blowers-Multi-stage

Appendix D of Attachment B Coating Schedule

F -System ISurface Prep. 1st DFT 2nd DFT 3rd DFTT-___
No. Item - Component Code inP Coat Coa Coat n il Color

_____ __________________ (Note 1) 
1P 

Coat C at Coa

_______ _________________________Initial Repair _____

8.0 Ms inosMechanical Equipment- 70 Gray,

82 Icanerou o ( SP ISPI 1 P2 050 P4 4060 P4 4060 AS

Notes to APPENDIX D
5. Flange surface (except gasket surfaces) & boitholes shall be cleanied and coated the same as the
adjacent component.
8. Individual components of skid-mounted units shall be coated as noted for each individual item listed in
Appendix D.
9. Complete details of the Manufacturer's Standard coating system shall be submitted for review. Refer
to Section 6.2.

Appendix E is not applicable to this specification.
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24590-W4TP-3PS-MACS-T0005, Rev 0
High Integrity Centrifugal Blowers-Multi-stage

Appendix F of Attachment B

Coatingy Manufacturer's Product Identity Certification Record

Project Name: Coatin2 MVanufac-turer: _____________

Project Number: Purchase Order Number:

Proj ect Location: Contract Number: _____________

Coating Applicator: ____________Generic Coating Type: ___________

Product Name: Product Number: ___________

(For multi-component products, provide data for- al1 components on on7e Or More Appendix F forms,.
(Proviac tnc stanard aange, and actual batch valuci tar each tt

TEST RESULTS Component A Batch No. Component B Batch No.

Test Test Method Standard Batch Standard Batch

Used Range Actual Range Actual

Weight per Gallon_________________

iscositv __________________

Flash Point (Typical_________________

% Solids by Volume
( Typical __________ _________ _________

Cure to recoat time
d 50F. 70F. & QOF

Batch Size _________________________ ________________

Date of Mfu. _________________________ ________________

Shelf Life _________________________ ________________

Expiration Date__________________

COMMENT S:

I hereby certify that the coatina materials described above wNere manufactured with the satme form-ulation, raw
materials. production methods, and quality, control standards as the coating materials originall%, tested and/or
accepted for use at the River Protection Proje-ct-WXaste Treatment Plant (WTP) Project site. located in the 200
East Area of the Hanford Site in Washington State in accordance with the requirements of WIN'P specification
24590-WKTP-3PS-AFPS-TOO0l. 245 90-W"TP-3PS-AFPS-T0003'.2-45,90-WATP-3PS-AFPS-T0004. 2459O-
WTP-3PS-AFPS-T0006 and 24590-WTP-3PS-PXO4'-T0004.

Signed: __________________ Date:____________________

Title: __________________Company:____________________
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24590-WTP-3PS-MACS-T0005, Rev 0
High Integrity Centrifugal Blowers-Multi-stage

Appendix G of Attachment B

Surface Preparation and Coating Inspection Form

Paae __ of _

REPORT NO:_______________ DATE:______________
PROJECT:__________________ DAY: M T W T F S S
SUBCONTRACTOR'SELLER __________ SHIFT:_______________
EQUIPMENTAREA:____________ INSPECTOR: ___________

SUBSTRATE: STEEL /CONCRETE /OTHER- COATING SPEC NO 'REV:__________
EN'VIRONMENTAL CONDITIONS:

TIME

DRY BULB TEMP. OF

WVET BULB TEMP. OF I-£___
RT{

DEW7 POINT OF 1_______________
SURFACE TEMP. OFF

B-LOTTER TEST

PRE-SURFACE PREPARATIC)N:
S-:__________ MASKING PROTECTION:_____ SURFACE DEFECTS:_______

SURFACE PREPARATION:
METHOD:_________ ABRASIVE TYPE SIZE 'STORAGE:_________________
CLEANLINESS SPEC:_____ ACTUAL: PROFILE SPEC:_____ ACTUAL:______
EQUIPMENT:

COATING MATERIALS k- MIXING:

PRODUCT(S)

BATCH NO(S /QUANTITIES 'EXPIRANTION DATE:_________________________
THINNERS 'THINNING RATIO:__________________________

STORAGE'________ MIXING: _______INDUCTION TIME:__________
MATERIAL TEMPERATURE:_________ POT LIFE EXPIRATION TIME:____________
COATING/,LINING APPLICATION START TIME:_________ FINISH TIME:___________
COAT: PRIMER PRIMER T.U. SECON'D SECON D T.U THIRD THIRD T1.7U. OTHER

METHD'_______ WE:________RECOAT TIME 'TEMP:_____CRTIE'EP______

EQUIPMENT:

APPLIED COATING:
VISUAL INSPECTION (FILM IMPERFECTIONS):__________________________

DRY FILM THICKN-ESS: SPEC:_______ ACTUAL:_______ METHOD:________
HOLIDAY TEST:___ METHOD:______ OTHER TESTING:_____ METHOD:_________
TOUCH-ULP AND REPAIR'___________ FINAL CURE:_______________

UUM\MENTY (UsL SC'eS C is CISSa 0/ c, CXV0ra oCS)

INSPECTOR'S SIGNATURE 'DATE
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24590-WTP-3PS-MACS-T0005, Rev 0
High Integrity Centrifugal B lowers- MulIti-stage

Appendix H of Attachment B

Manufacturer's Standard Coatingr Data Sheet

The SELLER proposes the followitng Manufacturer's Standard VsMfa Std. or alternate coatina system
that is suitable for the exposure conditions of steel items and equipment in radiation and non-radiation
areas.

1. 'Eupmn Description:
A. Ta2 Number
B. Parts) i.e. skirt, shell. channels. inns. etc. *
C. Design/Operating Temperatures. designate 'F or 'C..... ...... CF C

D. Does Equipment Receive Steam out (Yes 'No). Temperature CF cc
E. hinsulated/Uninsulated _____________________________________
F. Fireproof=n (YesONo) _____________________________________

AG. Carbon Steel (CS). Stainless Steel (SS). other (List) _______________________

2. A Seller:
3. A"Surface Preparation: SSPC No. 'Profile ____________________________

4. Coating System Designation: (Code)
First Coat Second Coai Third Coat

,A. Type of Coatin ............ __________

AB. Coating Mfg..No.** ......... ______ ______________

>'C. Dix Film Thickness
(MinNMax in mils)/( urn) ... _________ ___________ ___________

D. WetFiim Thickness
(Min'.%ax in mils)/(rtm) ___________ ___________ __________

E. CurinLe Method............ ________ __________ __________

'F. Color.......................__ _ _ _ _ _ _ _ _ _ -_ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _

G. Dry to Recoat ............. _________ ___________

H. Pot Life .................... _ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

L. Thinner, '/ ................ __________ ____________ ____________

5. Total DFT of System: (Miis/ttm)(Minfmax) .............. Min
M'ax.

6. -Material Storage: Temperature Requirements (MinMax __________________________

7. Shelf Life:- M \onths

8. Application Environmental Limits:
A. Temperature Ambient and Surface (_Min_ Max ........ ________________________
B. Humidity (Mirt Max)................................. ........................................... _ _ __ __ _

C. Surface Tetnp 5CF above DewA Point temp. (Yes.,No) ............................................. _____________

9. Protection of surfaces that Nvill be inaccessible after equipment installation (such as underside of
base plates, interior of fans. vessels or equipment housings)

10. Rust Preventative for machined faces: (*~*Mfa. 'No.) ___________

11. Quantity of touch-up coating supplied: _None

12. Additional information: (attach extra page as necessary) ______________________

1.Use additional conies of this form for each pant described in I above that rea 'uires a different coating system. A completed copY of this
data sheet shall be submnitted to CC)NTRACTOR, BUYER with the initial xvendor data submittal.
I nclude manufacturer's technical data sheets and N4SDS for each proposed coatinig L preservative.
Mandatory data entry. Oth-er entries should be completed where- information is available rrom sub venoor or rrorm, coatin material
technical data sheets.
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CENTRIFUGAL MULTI-STAGE BLOWER 24590- LMAMC-O

Data Sheet: plantIhtem No. IRev. NO.

2459~HLW MADH POOO 2459ORHLWMA-HOFFAN-000A/B/C

I Project: RPP-WTP Bldg./RoomP/ HLW / H-13001C Manufaccurer

2 rtc~-24590 SpotnCaclinsManufacturer,
2 I S i t ' D O E H a n f o r d S u p o ti g C a c u aro s 4 - S L W - W C4-5 t O P -O O 0i P a r t N o

3S 1249Site:HPOO Quantity

4 Sfet ClssSupporting )nra.et 24590BLhWM6-HOF-20003 Reinured 6

51Seismic Category (Note 26) SC-I Il

6 SSC Characterisic Air Perim SvstemDescnlltitt 124596 -LW-3YD-HOP-00001 QualityLel Q

? Systemt No. HOP

Description: HLW Booster Extraction Fan Nte1

9 DESIGN CONDITIONS 1 FaieHmdt

to Indoor Design Temperture, Minimutm 5 : Maxinm 83 -F Relatv uiiy1%(m

IIcontatrinatton Classification Area C2 Elevation 6618 ft abe sL

iEnvironmental Qualification (See Attachment 2) Hantford Standard Atmnospherc Presue38 nhsW

t3s DESIGN OPERATING CONDITONSetArTmeauetDsinCdtos16

4 Design Blower Cangit (Not 29 60 FM 0 let Air Ten scrtu at Design Conditins 0.160s/t

is Design Static Pressu= (Note 12) 85ice C lis i es1 tDeinCniin .4 lbs/t

)6 Mininnsm Blowr Efficiescy at Design Conditions 60 a=ne Pesr at Design Conditions 11.P

1i Blower Efficiency at Design Conditions - *%Power at Design Conditions (Nte21P-

it Blower Speed at TesigtCoitdiions (Note24) RPM IEquipnsnt Design Tettperaton INoePi

i9 Max. Discharge Temp. at Design renditions -F I Critical Speeds(ot2)RM

20 CONSTRUCTIONBlwrmdlN be

22 1AMOCA Drive Arrangement 17 AMCA Inlet Box Position36

23 MC MtorPoitonDirect Drive AMCA Diocore CW 360

24 AMSCA Rotation (NOte 9) CW Blwe Scrol Typ

25 Blower Motor Oterating Weight *pounds Assembly Weight (Mton Blower +Base) pn

26 Overall Sktid Dimensions (Note 5) Width Height 1* ,.II Legth * iinches

27 1 Blower Bearing Type Railer- Grease Lubricatedl Blower Bearing Mfg. Bearing Part # J* 10 h

2? LubricaritMfg. PartO Bearing-Spectal Featurtes (Notes18 & 19) ILI OLifeI kh

29 Mechanical Coupling MS. Part

3t BLOWER WHEEL

31 IBloe Whe yn (Note 4) 0Blower Shaft Diameter

32 Design Wheel Dioaeier 
Actual Wheel Diameter

3i Design Wheel Width I.Actual Wheel Width

34 Dsign Blower RPM I ActualB Bloer RPM

35 [eign Brake Horsepower I ctuaal Brake Horsepower

36 BLOWER MATERIALSGrd

37 [HaIJSing (Nose 14 &27) ICast Ductile Iron IGrade Blower Wheel Stainless Steel Grd

38 IN/A lGrasir IN/A Mountuing Fiame Cro te rd

35 hat eames Seel GrdeInflet Box! /Transition Piece Cast Ductile Iron G6rade

40 Inlet Vane N/A JGrade N/A Discharge Damper Can/A ee Grade IN/

41 Inlet S.re. N/A IGrade IN/A OSHA Compatible Safety Guards Cro te rd

42 BLOWER ACCESSORIES

43 FagdIltYes 
]Flanged Inet Ditnensions

44Fagd icag Yes Flanged Discharge Dimnsions
44 FlngedDiscargeIN/A

t FlneIicareEaeN Flanged Discharge Evase DimensionsN/

46 Split HOUSing NoSplit Housing TypeN/

47 Inlet BOo JNo inlet Box Type N/A

45 nlt amerNo I nlet Damper Type N/A

49 Inlet Transtipiece No Inle Transition Piece Flange DimensionsN/

4q Inlet itionr (None 7) Ysinspection Door Size Note 7) 1' NPT

51 Drain Connection (Note 7) Yes D~rain Connection Size (Ns 7 PT

52 Shaft Seals Yes Seal Type

baIsolation 
Base Type N/A

54Isolation Base No Isolation Base Manufacturr /

is Ioato Svmgi No Isolanion Springs Mfr and Model NoIN/

so I Isolation Springs Minimum Diameter I/

or~~ Ilsolation Springs Deflection I/

55 
Iolatiion Sprines Restrains Features I/

59 Flexible Connection Inlet (Note 6 &L 25) [Yes Ilnsulatin(ot2) Ye

6:; Flexible Connection inlet Type BraidedSSTL flexible hose

61i Flexible Inlet Connection Material 1 316L SSbad cntrce il 304 SST

62 1 Flexible Connection Manufacturrer anid Model No

6r Flexible Connection outlet (Nose 6 &25) [Yin

64 IFlexible Connectnon Otlet Type IBraided SSTL flexible hose

65 1Flexible Outlet Connection Mieria[ 31 6L SS braid cosrce-ith 3404 SST

66 1Flexsible Contsurtions Manufactur-er and Model Nc-
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CENTRIFUGAL MULTI-STAGE BLOWER INo
24590-QLMRA NIAC'-O04

Data Sheet: Pat temNo. Rev. No.

24590-IILW-MAD-HOP-0OO1 8 2459_I___-A__________9A/BI

IIProject: R.PP-WTP I Bidg/RDGMO II4LW/H-BOOIC Manufacturer

2 Proiect 3m: 24590 SpornCacltnsManufacturer

Sime: DOE Hnford Stp aolnss 245904tLW-M.4C-140P0oi I Pat No

SaeyCas- S Suprig2rwns 4590-ilL W-M6-HOP-00003 Quatity
(aNoteas 26)oroa Drsvng 24590-HLW-M6-HOP-200G3 Required

0 ~~~Seismic Category(oe26SCH

6 1SSC Chaactensti Air P rmit System Description 124590-IOLW-3 YD-HOP-0000I Quality Level Q

I Descriptions: HfLW Booster Extraction Fans - Note 15

9 Inlet Screen INo

so iilnlet Screen Features PNA

i Blower Pedestal I Yes

12 Blower Pedestal Description 1Common HIDnnting base for Blower, motor. and bearings

13 1Inisulation Studis jNc

14 1Silencer jNo

15 MOTOR AND) DRIVE REQUIREMENTS

16 Driven Equipment/ Motor/ ASD relationship is as follows::

17Blower T2L Number Motor Tau Number ASD Taz Number

15HOP-FAN-0000 IA HOP-MTR-00005A HOP-ASD-00001 A

HOP-F7AN-000011B HOP-MTR-00005B H-OP-ASD-000011B

HOP-FAN-0000 IC HOP-NMTR-00005C HOP-ASD3-000l C

HOP-FAN-00009A HOP-MTR-0.0006A IHOP-ASD-00003A

24 lAdiustablr Speed Drive Yes Provided by others.

26 12 rvdsADprogramming for motor RPM to pass througha no criticnl speed dead bonds to avoid excessive Vibsratin.

11 Ar 36.5 1.15E+00

33 002 20.5 6,46E-01

34 NO 5.790-01 I 82;--C2

35 Hg 1.25E-01 3.94PE-03

3 NO, 9,66E-02 3.040-03

3i7_ OO77E-02 5.35E-04
3E N20 1.25E-02 3,94E-04

39 SO2  6.70E-03 2.110E-04

40 HC1 6.58E-03 2.07E-04

41 NH, 4 376-03 I38F-04

Ht: 3.99E-03 1.26E-04

±4 , 3,53E-03 1. 110E-04

VO.. 2.76E-03 8.69E-05

6, 7ouce See-LI-EHO-00 ppeigesso 1490WP-P -16ST00 r ev. 03 Scin3.5 oeqnmn

6 ote 1) R ote s list e as rov ed fro derivedb si d

60 TBD denete T eDtnue"

7 1) Thr imeerallb aticPresure design develoung contion ous 2isin. WP frmafree dvrp throug stesftfox

72 Th Se moecfconvtv v49-aue of 65 ecSWOasueraeritnti nnotovle]ncsWCs24-L-C-HP 0001] 0e SetoI.. orTcurmns

79 13, Deleted

74 14) Blower housing design pressure shall be -6 psi (-A 66 in WC).

70 15) Contenus of this document are Dangerous Waste Permit affeciting.

05 18) Provide each h/owes beanag- with l0TDs & 2 - dtrectionaol (X and Yft vibration sensors for remote sidiscatiotn

70 19) Radial type roller beariogs shall have labinths type seal.
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CENTRIFUGAL MULTI-STAGE BLOWER MR Nc
2459t1-QL-MRA-MACS-00004

Data Sheet: Plant Item Nc. Rc.. No

24590-H4LW-MAD-H1OP-0OO1 8 124590-HLW-MA-HiOP-FAN-050001ABIC

I Troject RPP-WTP IBldg./Room P IH-W / N-130OIC Ivianufacturer

2 -proietNc' 24590 Spomng Calculatins anfcue

3 Site DOE Hlanford -- PP2459.HlW-M4C-H0P-000 'Purilc

sSafety Class SS '24590-HLW-MO-HOP-0D051 Ossaruty

ISeismico Category (Note 26) SC-HI1 Supr1 rwns 24590 HLW-Mb NOP 20003 6eure
6 SSC Characeristic Air Permit ISystem Descrmtor, :24590-HL1W-IYD-HOP-0000i 'Qualirs' Level IQ

Sysem Noa HOP

a Deacrtom HLW Boaster Extraction Fans -Nate 15
9 20) Critical apeads wtthitn aperating ranges to be blacked in ASD progrsraming

21) This; temtperatare is reqUired far material selection and corrosion analysis. Tne value is tbe average temperature of the inlet temperatre an tine )4 offnagc I and the Dticcharge
Temperaeare on -Tiar 9 of page)1.

22) Biowers shall be insulated (except bearteghousings) by Buyer and heat traced to maintoa casing metal tenmperature above the acid
d eoposat of tbe procesa gas.

12 231 Design blower capiacty is tbe predicted capacty from calcuaton, 24590-HLW-M4C-HO?-0(0I I1 Rev Ipage A-IS cer, Y-32 divided b, 2 (twoblower romming atscapacity) atlus
a 30%1/ mettengees 2461 ACFMW'I .3 =1600 ACFM

t3 24) Shaft speed shall not exceed 3600 rpm unless approved by Buvet. Tip speed of roaxtiag assembly shall no: exceed 530 fps unless approved by Buyr.
4 5) See Specificatin 24590-1ATP-3PS-MAttS-T0005 rev. 0. section 3.8.1.6 for flexible connection requirements

51 26) See Specification 24590-WATP-3 P-MACS-TOO05 rev. 0. section 6.3 for seasmic testing requiremnts.
t 2 7) H-ousing will be fabrtcated from ductile iron or hieb chromiuam mast ten (or better).

19 SAFETY SCREENING X yes -No
20 Satets Screenfirot!. Evaluation Reunired? lif es or 24591-WTP.GIPr-SREG-002. E&NS Signature reesired below._

22
23
24

25
26
27

22
29

31

32
33

Revised to ilcorposrate newe specification 24590-sP,'P-3PS-MACS-
ToooS. Rev. in reove ASME AG-I requiremnsets. AOthar minor clarifications are as noted with revision bars. ~ C" 4,
This data shoot is issued for q nt sJLi K I

Reissued for Purchase. Minor Change (Inclusion of popes 5 L 6 which
were atnantea in Rev. 7). M. O'Nill M. Summenrs C. Men.g D.Lamberd S. Kretzschoamar R.. E. Stevens 712212009

Reissued for Purchase. Minny- revisions an faoas Inr clarity
R-s~ed tlse M-1n~o Roquisitin eabner from 24590-QL-KtRtA-MvACS-
00002 to the -es 24590-QL.-MIRA-MIAC-00004.
Corrected sue numbers and Undated revision oaaaber.
Changed title to Coon-if'Iaga Mati-sta ge Biaxa
Remnosed efere, to nonelied caiaalaaoon 25490-14LW-MAC-PIOP-0I000I.
Added fiald for S2 Characeristc.
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CENTRIFUGAL MULTI-STAGE BLOWER MR No.

Data heet:24590-QL--MRA-MACS-00004
DaaShe;Plant Item No. Rev. No.

24590-HLW-MA4D-HOP-00018 24590-HLW-MA-HP-FAN-00001AB/C9

I jProject: RPP-W TP IBldgJRooi# IHLW / HBO0lC Imanufacturer

2 jProject No: 2490- uprigCluain Manufacturer

3 St:DOE Hanfoird [,upnn acltos 2455544t.W-h4C-10-0001 Part No

I j~feiyClas 552459G-I1LW-M6-HOP-5003 Quantity 6

5 Seismic Category (Note 26) SC-rn Spotn t5't5 49-L-6IO-513Rq_____

7 Sstemaateisi Air Permait System Descrition j2459ll.HLW-3YD-HOP-55sf Quality Level

7~ Sste Chrateis. HO

8 Description; HLW Booster Extraction Fans - Note 15

Added refernce to Note 15.
Updated design inlet conditions, capacity, and external static pressn= to aligs
wish 24S90-HLW-M4C-HOP-0001t1 Rev. I
ECCN 24S90-HLW.M4E-H0t'-5001l.
Added field for Inlet Pressure at Design Conditions in place of Total Static
Pressure (Max) field-
Added field far required minimums efficiency as design conditins per CCN
199933,
Retitled field for tslairean Discharge Temeperatue and deleted Noe 16.

Retitled field froem Natural Frequencies to Critical Speeds fer clarity.
Remuoved normal anti mininuse design conditions for clarity.
Revised AfrCA Drve Aragemens frees 8to 7 to align with industry nffering.
Specified inlet bex positne to 360.
Relocased Blower Mater Operating Weighs and Assembly Weighs fields and a1

7 Specified Roller grease lubricated bearings, added fields forr Mfg.
ard Part # for bearing. lubricant, and couple+B12lr. Crimged coupler to
vesider speciflid
Revised specified materials foe hbnsing, shaft, heower wheel,
Mounting firamne, and inlet bessiransis piece to align wish
industry offering. Mateeial grades ts be specified by vender.
Revised inspection door size and dtrain been vendor specified no
174PT per specifcation, 2450-WTP-3PS-MACS-TD004 Ros. 5.
Revised Split Housing. Inet Bos, & Inlet Transition Piece fields to Na.
Specified seal type ais Double Carbon Ring w/s purge.
Added Note I to Special Drive Features field.
Added (Gurs Cemposition and Acid Dew Pains.
Deleted Noses 5. 10. t3. 16.17, anti revised Noses 7.12,14,16.,19,
20. 2L & 22
Added Netes 23. 24, 23. and 26
Change Nuclear Radiation field on motor data sheet to agree
with EOD.
Revised Design Life on EQD from 5 years to 451 years.
Added Nose in Additional DBE Inforrmanon field to clarif equipent
is sot expected so opecase submerged.

IM. O'Neill S.E. Andersosn C. Mene A. Moretta I S. Kirtzscltmar R. E. Stevens 6/11/2009

Reissued for purchase. Addition of insulation eequirement.

Incorporation of Vendor exceptions and clarifications.

M.D O'Neil S. E. Anderson IC. Mensu C. Knausss S. Krercschmar R, E. Stevens 9/29/20081

Re-issued with updated design conditions, reformatted mechanical

5 datuasheet for clarity, attached motor and EQ dasasbesiss. Tins document 3.26/200]1
superseders 2459(/.HLW-MUD-HOP-00001

M. O'Neill S.E0.Anderson C. Meng C. Knasuss S. Krenschrna R. E. StevensI

4 Re-issued for purchase, added Note 14. and updated design conditions. Y. Nssrdogan G. Dons C. Meng D. Resnemasso J. Rouse 1. Jalyls 3/121/2007

3 Re-issued for purchase J.Rewari N/A N/A R. Tomesezak N/A E. isern 3/7/2005

2 pae design prs conditions and re-isoned for purchase. superseded J. Rewari N/A N/A .TMetcnak N/A E. Iscrn 9121/2004

24590-HLW-MAD-HOP-00019, 00020, 00035. 00036. and 00037., .Rwr / / ~diaNAE sn /220

0 Issued for purchase D. Green N/A J N/A JM.C rdoria N/A H. alali 11/171'2003

R-v Reason for Revision System Respansile E&NS Checker Reviewer Approver Datel
___________________________________________________ [Enf beer REgneer - ____________________ I_____________
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MR No.
ATTACHMENT 1 245 9D-QL-MVRA-MACS-OOO4

24590-HLW-MIAD-HOP-0OO18 PatIe o e o
ELECTRICAL DATA SHEET(PatImNoRvN.

LOW VOLTAGE INDUCTION MOTOR 24590-HLW-EM-HP-MTR-0OOOSAfIB/C 9

7 4590-HLW-EM-HOF-MTR-00DO6A1B/C

Motor Tag No.: 2459O.-HLW-EM-HOP-MTR-OOOO5AfB/C and 245 9O-HLW-EM-HOP-MTR-0OOO6AIB/C

Driven Equipment No.: 24590-HLW-MA-HOP-FAN-OOOI AFBIC and 24590-IHLW-MA-HOF-FAN'-OOO9AIB/C

Service: HLW Booster Extraction Fans

Refer to "Primary Specification": 24590-WTP-3PS-MACS-T0005

LINE TO USER SUPPLIERt UNITS

NO. DESCRIPTO _ 7 SPECIFIED FURNISHED

IBASIC DATA: _
I IRATED HORSEPOWER 

HP

2 SYNCHRONOUS SPEED 
RPM

3 VOLTAGE 
460 *V

4 PHASE 
3-

5 FREQUENCY 
60 H*

6 INSULATION CLASSF-

7 TEMPERATURE RISE ABOVE 401C AMBIENT 80 deg. C

8NEMA DESIGN TYPE (B, C, OTHER) B-

9 EFFICIENCY (STANDARD, PREMIUM)PRMU-

10 ENCLO SURFETYPE (TEFC - SEVERE DUTY PER IEEE StL 841. TEN WP11 TEFC IEEE SUL~

11 ISERVICE FACTOR 1.15-

12 COUPLED DRIVE (DIRECT. BELT, GEAR) Direct -

13 BEARING (ANTI-FRICTION, SLEEVE) Att-Fnctioit

14 BEARING SEAL (ONE END, BOTH ENDS) Both Ends

15 SPACE HEATER (FOR MOTORS> >20 HP) Yes W

16 RTD FOR SLEEVE BEARING : 1 per beanrig for Belt drive only N/A *

17 TERMIAL BOX LOCATION

18 WARRANTY (2 YEARS. 3 YEARS, 5 YEARS) 
seeTs n

19 ISHOP TESTSj 
Ye

-ROUTINE TEST (Yes / No) Yes _____

-FULL TEST (Yes/ No) No

20 SULSRVICE CONDITIONS; 
Inverter Duty__________

21 FLAMMABLE OR EXPLOSIVE GASES No____

22 COMBUSTIBLE. EXPLOSIVE. ABRASIVE OR CONDUCTIVE DUST N

23 WET OR DRY OPERATING CONDITIONS 
Dr

24 NUCLEAR RADIATION 
0.5 meod/hr. ____

25 SPECIAL PAINTING REQUIREMENTS PER IEEE Std. 841 (Note 5) ____

26 OTHER (SCESS. A.PC, Non-ITS) SS

27 OTHER (SEISMIC CATEGORY 1, 11, 111 or IV)j SC-El

50of 10



24590-HLW-MND-HOP-0001MR No.-L-R-AC-00
ATTACHMENT 1 M o

ELECTRICAL DATA SKEET Pln Item No. Rev No.

LOW VOLTAGE INDUCTION MOTOR 24590-HILW -EM-HOP-MTR-0OOO5AIB/C 9

124590-HLW-EM-iOP-MTR-OOO6AIB/C ____

Motor Tag No. 24590 HLW-EM-HOP-MTR-00005A1B/C and 24590-HLW-EM-HOP-MTR-00006A/B/C

Driven Equipment No.: 24590-I{LW-MA-HOP-FAN-OOO0IAIB/C and 24590-HLW-MA-H4OP-EAN-00009A/f0/C

Servce: HILW Booster Extraction Fans

Refer to "Primary Specification": 24590-WTP-3PS-M-ACS-TOOO5______ .

LINE USER SUPP'LIER

NO. DESCRIPTION________________________________ SPECIFIED FURNFISHED UN ITS

28 MANUIFACTURER

29 NEMA FRAME. *-

30 MODEL NUMBER_____

31 SERIAL NUMBER / MANLUFACTURER DATE

32

33 FULL LOAD CURRENT - *A

34 FULL LOAD TORQUE .ft-lb

35 POWER FACTOR: - @ 50 % LOAD %

-@75 % LOAD %

@ 1t00 %LOAD %

36 EFFICIENCY. @ 50% LOAD%

@ @75% LOAD *

-@ 100% LOAD %

37 LOCKED ROTOR CURRENT @ 100 % of RATED VOLTAGE J .A

38 LODCKED ROTOR CURRENT @ 800%1 of RATED VOLTAGE A

39 ALLOWABLE STALL TIME @ FULL VOLTAGE -SEC

40 ALLOWABLE STALL TIME @ 80% of VOLTAGE - *SEC

4t LOSSES @ FULL LOAD -W

42 ROTOR WK2 @ MOTOR SHAFT SPEED (For >250 hp only) lb-fii

43 STARTING POWER FACTOR (For > 75 hp only)__________

44 SUB TRANSIENT REACTANCE ANT) X/R (For > 250 hp, only)

45 WEIGHT -lbs;

46 IROTATION (CW. CCW, Bl-DJR. FACING DRIVEN EQUIPMENT- -

47 IMEAN TIME BETWEEN FAILURE (MOTOR 100 HPI AND ABO\B-)_________

41 STARTING METHOD (FIJLIREDUCED VOLTAGE, ASO APPLICATION) ASD

49
50 1RECOMM~EDOED BEARING LUBRICANT

NOTES:

(1) DELETED

(2) Motor should be applied withes its rating based on service factor of I.C.

(3) Data Sheet Ltne no. from 35 to 47 are applicable for motor 100 HP and above.

(4) The fatn and motor are subjected to the same environmental conditiotts.

(5) See specifcation 24590-1ATP-3PS-MACS-T)OOS, Attachnment B. for requirements.
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24590-ilLW-MAD-HOP-0O18

EQUIPMENT QUALIFICATION Rev.: 96DATASHEET (EQD) Attachment-'2, Page 7 of 10

Equipment Identification

245 90-HLW-MA-HOP-FAN-0000 lA/B/C

Component Tag Number 24590-HLW-MA-HOP-FAN-00009A/B/C SC S S APC

24590-HLW-EM-HOP-MTROO05 A/B/C Safety v D O

I 24590-HLW-EM-HOP-MTR-00OO6AIB/C Casfcto

Manufacturer / Supplier INote 4

Reauisiti on Number 24590-QL-MR-A-MACS-00004

Model Note 4 UJ SC-I USC-n

DIescription (Incluide HLW Boosier Extraction Fans. Saesmic SC1 Usc-Tv

location, elevation])

7 _7sfe Fnctin~s) Provides negative pressure on HLWv melters and primary off-gas system. In conjunction with Stack Extraction

Safey Fuctio~s) Fant, provides motive force for off-gas flow through all off-gas equipment up to and including discharge at stack.

Seismic Safety Functnon Yes U No Room Number(s): H-BOOI1C

Maintenance Accessible Z Y es UNo Method of Maintenance Access: Ul Remote Z Hands On Ul None

Seismic Operability Requirements: Z During Seismic Event Z After Seismic Event

ITS Equipment Type: flPassive Mechanical Z Active Mechanical Z Eiectical

Equipment Environmental Qualification (EEQ)

Environment Z Mild U Harsh Hi Rad Service [] Yes [] No Design Life (yrs) Z 40 D Other___

Contamination Class: C2 with required maintenance

Radiation Class: R2

Time
1Parameter Duration WTP Document Number Submittal Number

Parameter Type/Units : Value (number) Time Units (BUYER) (SELLER)

Normal

Normal High Temperature ('F) S3 40 24590-HLW-UOD-Wl6T- Nt
100001Noe

Normal Low Temperature (7F) 59 40 Yr 400HODWlT Note 4

INormal High Relative Humidity (%RH-) 100 40 yr 250H -UD 1T- Note 4
00001

'Normal Low Relative Humidity (%.RH) 10 1 40 yr 25-LWUD lT- .Note 4
100001 ____________

[Normal High Pressure (in.-w.g.) 0 40 yr 2459-HLW-UOD-WI 6T- 1Note 4

Normal Low Pressure (in.-w.g.) -0.1 40 yr 1400H-W6T ot

24590-HLW-UOD-WI 6T-
Normal Radiation Dose Rate InmRfhr) 0.5 40 Vr I0~ Note 4

vibration Magnitude kg) NA 40 NT- N/A Note 4

Vibration Frequency (Hz) '\''A 40 vi- N/A Note 4

1Additional Normal Information:

24590-ENG-FOO065 Rev 1 (2.120.2008) Ref. N/A



24590-HLW-MAkD-HOP-0ll1 8

EQUIPMENT QUALIFICATION Rev.: 9SDATASHEET (EQD) Attachment 2, Page 8 of 10

Equipment Environmental Qualification (EEQ)_(continued)

Time
Parameter Duration I WTP Document Number Submittal Number

Parameter Type/Units Value (number) Time units (BLYER) (SELLER)

Abnormal

Abnoral Hgh Teperaure (F) 9 8 124590-HLW-UOD-W) 6T- Nt

Abnormal Lowh Temperature ('F) 9 1 8 1hr/yr I49-HWUD-IT Note 4
________ _______00001

Abnormal High Relpate uiy(7 H 59 ___ _ -v 124590-HLW-U0D-WI'6T- Nt

Abnormal Lowh Relative Humnidity (%RH) 950 8 hryr 24590-HiLW-UOD-Wl6T- Nt
_______ ______ _______00001Noe

High ressue (in-w~g. 4 8 r'vr 24590-HLW-UOD-W161- Nt
Abnormal Lo (eaieHmidity. -6.7 1 8 hr/yr I ~9H\~0\lT Note 4

Abnormal Raaion Doessue Rate (mR/hr.) 0. 0 h,,, 24590-HLW-UOD-Wl6T- Note 4
_______________________ 1 00001

AetnSrinle Sysitemn PoRe YESh, 2. hr/yr 24590-HLNN-UOD-W I6T- Note 4
00001

Additional Abnormal Information

Design Basis Events (DBE)_____ __________ ____________ ____________

DBE Lowh Temperature (ff) 95 1000 h- 24590-l-LW-UOD-WI 6T- Note 4
00001

DBEHiat Rlatve umiity(%R) 9 48 hr 24590-HL1A-UOD-Wl 6T-
DB o eprtref)5 00 lt 00001 Note 4

24590-HLWV-UOD-Wl 61-
DBE Low~ Relative Humnidity (%/RH) 10 1000 hr 001INote 4

DBE igh ressre (m-w~.) 424_590-HLW-UOD-VWI6T- Nt

:DBE Low Ressurve Huin-we. -6.7 1 100( 1 hr 250HWUDW6- Not 4
_______________________ _____ _____ - _____ 00001

24590-HLW-UOD-WI 61-
DBE Raaion o~se Re(mR/brg) 000 hr 100001 INote 4

FBLoo H ess (nly Q. 226. 1000 hr 124590-H-LWK-UOD-W1 6T- Note 4
100001

Submergece (0) /A~ N/A 24590-HLW-UOD-WI 61- Nt

ChemRicaSpra Exos Re (mesr 12.50 hr- 49-L-U W11 Note 4
I 00001

Spray exposur ist copoe of0 wtr from Nire supeso4ytm

Additional DBE Informatio
Sbegne(t **imu isA- not Nxetdt prt umre ratraDEfo e4n

24590-ENG-F00065U0D' V Re6(2008TRf-/



24590-HELW-MAD-HOP-

EQUIPMENT QUALIFICATION ~ 00018 Rev.:'

DATASHEET (EQD) Attachment 2, Page 9 of 10

DBE Chemical Exposure Details

DBE Chemical Types/Concentrations NONE

Power onnecton Method Nt

110 Signals to/from Equipment Note 3

1/O Connection Method Note 3

Equipment Seismic Qualification (ESQ)

Paramter itleReferenceDocumlenlt Version/
Parmetr TtleNumber RevisionReak

ENGINEERING SPECIFICATION FOR 24590-)XIT-3PS-FBOl Rev. 3 N/A

WTP Seismic Design: STRUCTURAL DESIGN LOADS FOR T0001

Specification (BUYER) SEISMIC CATEGORY III & IV
EQUIPMENT AND TANKS

ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FBOI- Rev. 3 N/A

Specified Seismic Load STRUCTURAL DESIGN LOADS FOR TOOO I

(BUYER) iSEISMIC CATEGORY MI & IN
EQUIPMENT AND TANKS

N/A N/A N/A To be provided by the Seller va

Design S~eismic Load 
the G-321 I-E submittal process

NANAN/A To he provided by the Seller via

Qualification Rephort 
the G-321 -E submittal process.

Nubr(SELLER) (Note 2)

Submittal Number TBD I TBD TBD iN/A

(BUTYER)

24590-ENG-FO0065 Rev 1 (2,20/2008) 
Ref:. N/A



24590-lL W-MAD-HOP-0001 8

EQUIPMENT QUALIFICATION Rev.: 9S DATAS WELT (EQD) Attachment 2, Page 10 of 10

Notes and Additional Information

Note 1: Where pressure is given in inches of water column (in-w.c.) in the source document, it is generauil assumed that this is in
reference to atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.).

Note 2: Supplier (Seller) shall perform Equipment Seismic and Environmental Qualification in accordance with the listed
parameters and the applicable specification requirements.

Note 3: To be provided by Seller.

Note 4: Data to be provided by Seller through the submittal process as required on the G-32l-E form.

P ease note tn~at source soeaa nuciear. ann byeroect matenas
as defined inthe Atomic Energy Act o' 1 954 (AEAi are reoarates
a! tre J. S Denartmerr o' Erercv DOE, facr'rr es excujssve o.y
DOE acting Purasuant to is AEA nuisositv DOE asserts tsa:
Pursuant to AEA, it hs sore asd eeciasree tesoonsin liv ass
auinosty to regulate source scec a nilea, ass nDrDaict
materials at DOE-ownec nuclea facilties information cotfamned
nerein on ran onrciades is orworect for orocess nes otiron
narrooses 05i

24590-ENG-FO0065 Rev 1(2/20,2009 RS-N/
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CENTRIFUGAL MULTI-STAGE BLOWER 1MR No

DtShe:Plant Item No. Rev. No.

24590-LW-NID-HOP-0038 24590-HLW-MA-HOP-FAN0O008AIB/C5

24 50-HL -MAD-HO-0008 I24590-HLW-MA-HOF-FAN-0001 OAIB/C

I Project: RPP-WTT IBldg./Room W HW / U-0429 Manufacturer______

2 TPejet No: 24590 1Supporting Calculations 124590 HLW-M14C-HOP-00l1 I Manufacturr

3 Site: f DOE Hanford 1~~

4 Safety Class SS Supporting Detawings 24590O1HLW-M6-HOP O008 6untt

5 Seismic Category (Note 27) SCHIj 124596-HlW-M6.HO?.20O0t Required

6 SSC chaaaeeistr Air Permit System Description. 245901HLW-23YD-HOPOOOOI1 Q ualiry Level IQ

7 {Svstem No. Hop T
8 LDesrition: IHLW Offgas Stack Extraction Blower - Note 14

9 LTlexible Coennection Inlet (Note 23 & 26)-K JYO - isation (Note 24) Yes

to I FexibleConnecion Inet T Braided SSTL flexil hs

14 Flexible Connection Oulet Type Braided SSTLE flexible hoseI

Dtrleile OqutleCnneto aeil36 
1 radcntutdwt 0

Flexibl nlConnction Matcerand Modeld costuce wih30 S

17 Fil SCe to Mauatre n odlN

is Inlet Screen Features IN/A

i9 Blower Pedestal Yes

20 Blower Pedestal DescriptoCmon munting base for blower. motor, and bearings

21 inaulation Stiads jNo

2 ilencer 
INe

23 OTOR AND DRIVE REQUIREMENT'S

V24 1Driven 
Equipment 

/Motor 
/ ASD relationship 

is as follows::
25 Bllower TaL Number Motor Tau Number ASD Tag Number

26 H-OP-FAN-00008A HOP-MTR-00007A HOP-ASD-00002A

27 HOF-FAN-00008B HOP-MTR-0000l7B HOP-ASD-000012B

26 I HOP-FAN-00008C HOP-NTR-00007lC BOP-ASD-00002C

29 HOP-FAN-IOCIOA HOP-MT-00008A H-OP-ASD-00004A

30 HOP-FAN-O0010B IIOP-NfTR-00009B HOP-ASD-00004B

3' 1-OP-FAN-flOQI tC HOP-MTR-OtIO0tC HOP-ASD-10D04C

32 .Vanable Sed Drive IYes Providedl o otnera

35GA COMP 207SITION0

1- NH, 2W4- 6.747E404

44 H 20 38.40 1.03E+04

45 SO, 0.7E0 5AK8-01
42 NO2  2.89E-02 7.66E-04

43 CO3 2."E-024 6.47E-04

s N2H 1.25E-02 3.32E-04

so, 6.70E-03 1.78E-04

N2 H 4,83E-03 1 .28E-04

48 C 8.52E-04 2.26E-05

5,1Particulate 4.34E-1 1 1.15F=-12

55 17oeal 3770.56 100

5-, Source: 24590-HL-W-M4E-HOP-OO01 pages 14-1 Grow 61

2 o, 10



CENTRIFUGAL MIJLTI-STAGE BLOWETR NRo
24590-QL-.MRA-MACS-00004

Data Sheet: Pln Item No. Rev. No.

24590-HLW-MAID-HOP-00038 :24590-HLW-MtA-HJOP-FAN-OOO8AIB/C5
124590-.HLW-MIA-HOP-FAN-OOIIIA/B/C

I Protect. RI'P-WTP BhdikJoom # I HLW 1 -0429 Manufacturer

- Pribect No: [ 24590 1Supporting Calculations 124590.HLW.M4C-HOP-000 Il Manufacturer

3 ISite: DEHnodIIa:N

4 aftClass SS Suprig rwns 24590-11ILW-M6-HOP-00008 )Quantity 1

5 Seismic Category(Nt27 Cn 250HW 6HO-09 que I

67 SSC chimiteriuiicAiPemt SseDecito --- 1z0HW3DHP00I I udylev 0

7 System No.HO

I Description: 111W Offgas Stack Extraction Blower - Note 14

to 1) *Denotes data to be Provided / verified by vendor.

1t 2) N/A denotes "Not Applicable".

12 3) TBD denotes "To Be Deteimined".
13 4) The impeller shall be anti-surge design developing continuously rising SP from free delivery thni shutoff.

5)S Bounineg dimensions sot to exceed 70" *Wx 76" H x 120' L. (Blower,.Motor and Baseplatel.

15 6) Deleted

6 7) See Specification 24590-WTP-3PS-MACS-T0005 rev. 0, section 3.9.

17 8) Deleted

t8 9) Rotation is listed as viewed from doive side.

1') 10) Deleted

20 11) Deleted

21 12) Blower housing design pressure shall be -3 psi (-82 in WC).
22 13) Deleted

23 14) Cameo's of this document are Dunitemus Waste Permit affectnL

24 15) Deleted

25 16) Deleted
26 1 7) Crtical speeds withtn operating ranges to be blocked in ASD programming

I 1M This tempemature is required for material selection and corrosion analy'sis. The value is the average temperature of the inlet temperature to hine 14 of page I and the

Discharge Temperature, on Line 19 of page 1.
28 19/ Provide each blower bearing with RTDs & 2 - directional (X aod Y) vibration senos for remote indication

29 20) Radial type roller bearings shall hove labyrinth type seal.

30 21) The original, inure conservative sf82 inches WC was retained raiher than the minimum value 70 inches WC in 24590-H-LW-M4C-HOP-00011 Rev. 2.

22 Design blower capacity is the predicted capacitv fromn calculation, 24590-HfLW-M4C.IIOP-0001 1 Rev I Page A-10 Cell Y61. divided by 2 (two blowems runningeat
31 capacity)
32 23) Connections shall match Buyer Is supply ptpe: 10 inch diameter, 3161L SS, Schedule 40S, wl 150 lb, RF Flange.

24) Blowers shallbe insulated (except booting housings) by Buyer and heat traced to maintain casing metal temperature above tine acid
33 dempotnt of the process gas.

34 25) Shofi speed shall not exceed 3600 mm untless approved by Borer. Tip speed of rotating assembly shall not exceed 530 fps unless approved by Burr.

~5 26) See Specification 24590-WTA1P-3PS-M1ACS-T0005 rev-.0.seenon 3.8.1.6 for flexible connecction requirements.

36 27) See Specification 24590- iT-3PS-MACS-TOOO5 rev. 0. section 6.3 for seismic testing requirements.

3-
38
3q

40 1SAFETY SCREEN-ING
4' Safetv Screen ingfEvaluation Required? If yes Der 24590-1ATP-GPO'-SRFG-O02. E,&NS Signature required below. XYsN

42

43

45

46-

41

4s



CENTRIFUGAL MULTI-STAGE BLOWER MR No MAMAS000

Data Sheet: Plant Item No Rev. Nc.

' .450-HL -MAD-OP-0038 2459D- HLW-,MA-HOP -FAN -00008A/BfC

24 9O~LW.ADflO -OO 3SI 459O0ffLW.A.AHOP-FANOODOA//

lProtct: R] IV P Bldi!./Roorr IHRLW / H-11429 Manufacturer

Prcro24590 1ISupnortirg Calcsiatons '245 9()-HL-W-.M4-HOF 000/ Manufacturerr

Su I DOE Hianford 
IPars No

4 1SatvClaSs SS Supnorting Draoins 2 4590-H1 4,6-OHOP00CO1 Quantity

5 Seistmic Category (Note 27) SC-1ll 2459G HLW-M6 HOP 200 Required

6 10 Os ensI Air Permit ISvstetr Descripton 2410 -HLO V-30 il3n00O0 Qoualit Lse IQ

Syste No.HOT'

E IDescrntior.: HIIW Offgas Stack Extraction Blower - Note 14 _________________________________

& Other wen r cl rficati n arev 3s noe witehl reiso bars.lo d j S Keccm r cvoc 7 22

This data sheet is issued for uiote.
Reissued for Purchase. Minor chnge, (=11.15i0n Of DageS 5

Reissued for purcriase. Minor r"visions to tormat for clart.

Revised the Matenal Reouisition nomber from 24590-QL-A-

MACS-00002 to the new 24590-QL-MP_--MACS-00D04.

Corrected Lag nuotibers; sod updated revision oumoec.

Changed title to Centrifuga' Multi-stage Blowers.

Remotved refereince to cancelled calculation 25490-0IL%-MAC-

030P-l000.
Added field for SSC Charactenistic.

Added reference to Note 14.

Upodated design inlet conditions. capacity sod static ressur- is

align with 24590.HLW-M4C4F10Y00I Rev.I

& HCCN 240 90-lLVk-M4=0-HOP-0000l.

Added field for Inlet pressure at Design Conditions ir, place ofToual

Stanc Pressure fMaxi field.

Added field for required mninimume eficiency at design coriditos

per CCN 199933. Changed title of field for Maximum Dischsarge

Temernatitrc anid deleted Not-. 16

Changed title of field from Natural Frequenicies to Cntical Speeds

for c antt

3 Removed normal and minimum diesizinr conditions for dottyi

Revised 10IA-Divhi0&atizemlent frontS to 7tc aitet with

industry offenceg.

Soecified inlet box position to 360.

Changed AMCA Discharge from liob'asto isCV. 360 to

allitee with AMCA 99-2406-03.

Relocaied Blower Motor Operatig Weight and.4Assembly

Weight fields and added field for Overall Skid Dimensions

Specified Roller gi-ease snse etns added fields fior mfg,

and Pants for bearing- lubricant. acd couper Changred couplet

to vendior specified.

ReI sed Scified materials for hosisng. tsablower whreel,

mounting frame, sod Mile bosI~cmnsitioo piece is Iiign with

rroses offenncr. Material erdes so be sprcified~m dv ondor

Revised inspection door stze and drain from vendor soecifiod is

1 NP nr specification. 2459G-W7T--3PS-NMAO-S-0 004 Res. 5.

Specified seal type as Dooble Caftnon Ring w puree.

Added Note 2 to Special rnce Fostures field.

Added Gas Composition.

Deleted Notes 10, 1-. 16and revsed Notes 17, 10. 19. 10, L21. Scott E

Added Notes 22. i23-24. 25 26. & 2 Mikse CNil Anderson IC Meng A. M orrens S trrscmu R. Stevens 6 1209

Re-issued with updated design conditions, reformatted mechanical

2 .oatasoeet to- clants. attached moior and EQ dntasheetv. Tots

document suriercedes 2459tj-ILW-MUD-HOP-00002. SotE

Mike 0 Nill: A derson C. M e: knauss S K cr shmar R. Steven, 26 2 (1M

Ike-issued ftorPuchase, added Note 12. atid tadod design G.Nmgt Dune. C. Meng D. Reinemans J. Rouse .1, .uivk 3'! r0'

condtont. 
yl

0
I

o Issued for purcsiase j. Rewar. N N'A N/'A , Medina N/A F. lser '120l04

ReResonfo ReisonSystem I quipmett
£oeee EnaonforReisinr E&NS Checker Reviewer Approive- Date
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MR No,

ATTACHMENT I 49QLM A AC 004
2459O0iTLW-MAD-HOP-OOO38 P4590-Item RA-NCo.00
ELECTRICAL DATA SHEET Pln tmInRev No

LOW VOLTAGE INDUCTION MOTOR 25OHWE~O~T-OOM/

I 24590-HLW-EM.HOP-,MTR-OOO8A/B/C 5

Motor Tag No: 24S590-4LW-EM1 HOP-M TR-00O07A/B/C and 24 5 90HLWEM HOP MTR-0OO08AfB/C

Driven Eauirment'No.: 2459O-HLW-MA-HOP-FAN-O0OOSMIC and 2459O-FHLW-MA-HOP-FANOOO I A/B/C

Service: HLW Offgas Stack Extraction Far

Refer to "Pimary Snecification": 24590-WTP-3PS-MACS-TRIGS

1IN DESCRIPTION USER SUPPLIER UNITS

NO. I ____________________________________ 
TSPECIfIED FURNISHED

iBASIC DATA: 
H

I )RATED HREOVRH

2 SYNCHRONOUS SPEED 
RPMC

3 1VOLTAGE 
460 !

4 JPFASE 
j3

= FREQUENCY 
]60~ H7

6 DZSULATION CLASS 
F

ITEMPTERATLIRE RISE ABOVE 40'C AMIBIENT 
desz. C

.. NEMA DESIGN TYPE (B, C, OTIER) B -

9EFFICIEN CY (STANDARD. PPENIITM) PREWMEO

1D ENCLOSURE TYPE (TEFC - SEVERE DUTY PER IEEE Std. 941, 'FENY, WPID TEFC IEEE Std.Cj

1 1 SERVICE FACTOR 
LIS

12 COUPLED DRIVlE (DIRECT. HE-:. GEAR) Direor

13I BEARING (ANTI-FRICTION, SLEEVE) AM~-Fnetion

14 BEARING SEAL (ONE EN D. BOTH END Both End,

15 SPACE ITEATER (FOR MOTORS >20 HP) Yes C

16 RTD FOR SLEEVE BEARING : "per bearing for Belt drive on i\ N/ A _____

1'7 TERMINAL BOX LOCATION

18WARRAJNTY (2 YEARS. 3 YEARVS. 5 YEARS) e em n

II condition

19 ISI-OP TESTS 
_____

-MPFR STANDARD TE ST (Y es, No) Yes___

- OUTINE TEST (Yes / No) Yes ______

-FUJLL TEST (Yes No) N

20 IUNUSUAL SERVICE CONDITIONS: 
inverte Duty ___

2s SPECIAL PAINTING REQUIR-EMENTS PER IEEE Std, 941 (Nte5

26 OTHER (SC.SS, APC. Non-ITS) SS ______

27 OTHER (SEISMIC CATEGORY, 1. ! O or IV SC-I

5 of 10



rATTACHMENT i. MR No.

2459O-ELW-MAI)-HOP-OO38 2459O-QL-MRA-MACS-OOO4 ___

ELECTRICAL DATA SHEET Plant Item No. Rev No.

LOW VOLTAGE INDUCTION MOTOR 249-L-N-OPMR007I/ I
2459O-IHLW-EM-HOP-NITR-00008[BC____

Motor Tag No.: 24590-HLW-E.M-HOP-MTR-OOOO7AIB/C and 24590-HLW-EM -HOP -MTROOGO08AIB/C

Driven Equipment No.: 2459G-HLW-MA.HOP-FAN-00OO08PB/C and 2459O0-LW-MA-HOP-FAN-0OOI GA/B/C

Service: HLW Offgas Stack Extaction Fan

Refer to 'Primwary Specificatior": 24590-'WTP-3PS-M1ACS-TOOS

LINE DESCRIPTION U SE SUPPLIER UNITS

NO. 
ISPCFE FUNSD

28 IMANUFACTURER_____

29 ~ _ _AFRM

30 MODEL NUMBER_____

31 SERIAL NUMNBER / MIAN UFACTURER DATE _____

32

33 FUL.- LOAD CURRENT 
.A

34 FULL LATORQUE 
- ______ t-In

35 POWER FACTOR: - @ 50 % LOAD_____

@ @75 % LOAD.

36 EFFICIENCY -@50/ LOAD _____P____

d, 75% LOAD I________~
-@100% LOAD 

I

37 LOCKED ROTOR CURRENT 0) 100 %/ of RATED VOLTAGE ________

38 LOCKED ROTOR CU RRENT @ 80% of RATED VOLTAGE 
A

39 JALLOWABLE STALL TIME La FULL VOLT AGE 
SEC____

40 ALLOWABLE STALL TIME aE 80% of VOLTAGE 
SEC____

41 LOSSES @ FULL LOAD 
_________ W

42 ROTOR WK2 @ MOTOR SI-AFT SPEED (For > 250 hp only) ________

43 TAR87TING POWER FACTOR (For , 75 hp only)

44 SUB TRANSIENT REACTANCE AND XIR (For >250 hp only) _____

46 IROTATION (C V. CCV,. L-,-DNlL) FACING DRIVEN EQ1lTNMENT j
4" NMAN TIME BEFTWEEN FAILURE (MOTOR 100 HF AND ABOE)B

48 ISTARTING METHOD (FLLI.REDUCED VOLT AGE. ASO APPLICATION ] ASD ___

50 IRECOMMENDED BEAkRING LUBRICAINT 
____

(1) DELETED

(2) Motor should be applied within its rating ho~sed on service factor of 1.0.

(3) Data Sheet Line no. from 35 to 47 are appliable for motor 100 HP,? and arove.

(4) The fan and motor are subjected to the some environmental conditions.

(5) See specifcation 24591-WTP-31'S-M~ACS-TOIIS Attachment B, for requirements.

6 of 10



2459O-HILW-MAD-HOP-0OO38

EQUIPMENT QUALIFICATION Rev.: 5

DATASHEET (EQD) Attachment 2, Page 7 of 10

Equipment Identification

24590-HLW-MA-HOPFAN-000lOAfB/C 
AP

Copnn a ubr 24590OHLW-EM-HOP-MTR-00007A/B3/C Safety W SDC El SDS 7 R

24590-HLW-EM-HOP-MR -00008AIB3/C Classification

Manufacturer / Supplier Note 4

Requisition Numbeer 24590-QL-MR.A-MACS-0000)
4

Model Note 4 F- SC-I SC-Il

Desrito (Include HLW Offgas Stack Extraction Fans. Seismic Z SC-I SC-TV

descriptive text [e.gCtor
location, elevation])

Safey Fuictin~s) Provides negative pressure on H-1W secondary off-gas system. In conjunction with Booster Extraction,

Safev Fuctio~s) Fans, provides motive force for off-gas flow through all off-gas equipment up to and including discharge at stack.

Seismiuc Safety Function Yes No Room Number(s): H-0429

Maintenance Accessible Y ses ENo Method of Maintenance Access: E] Remote ED Hands On E None

Seismic Operability Requirements: Z During Seismic Even, Z After Seismic Event

ITS Equipment Type:. 1 Passive Mechanical Active Mechanical Z Electrical

Equipment Environmental Qualification (EEQ)

Environment Z Mild 7 Harsh Hi Rad Service E] Yes Z No Design Life tvts) Z 40 EOther-

Contamination Class: C2/C3 with reouired maintenance

1Radiation Class: R2

Time

Parameter Duratio WTP Document Number Submittal Number

Parameter Typellluits Value (number) Time Units (BUYER) (SELLER)

INormal
245 90-HLW-LT0D-W1I 6T- ot

Normal High Temperature ('F) 95 40 yr 000014

Normal Low Temperature ('F) 59 40 Y7 24590-HLW-U00-W]6T- Note 4

'Normal High Relative Humidity (%R.H) 100 40 yr 250T!LT-0DV T Note Z

Norml Lo Reltiv24590-HLW-l-JUOD-Wl6T-
Noml o RltieHumidity (%RI-) 10 yr [ 0000 Note 4

Normal HLow Pressure (in.-w..) -0. 40 yr 24590-HLW-UOD-WI6T- INote 4

Norna Lo,,' resure(in-\vg.)-0. 40yY 24590-HLW-UD-WI6T- Note 4

Normal Radiation Dose Rate )mRmnr) 0'. 40 yr 2900001-X 6T Nt

Vibration Maganitude NIA 40g) oe

Vibration Frequency (H z) 'N/A 40 yr jNAi Note 4

24'590-ENG-F00065 Rev 1 (2,20,/2008) 
Ref: N/A



24590-HLW-MAD-HOP-00038

EQUIPMENT QUALIFICATION Rev.: 5

DATASIIEET (EQD) Attachment 2, Page Sof 10

Equipment Environmental Qualification (EEQ) (continued)

I Time
Parameter Duration WT- Document Number Submittal Number

Parameter TypefUnits Value (nmber) Time units (BUYER) (SELLER)

Additional Normal Information:

Abnormal I 24590-HLW-U0D-WI 6T- Nt

Abnormal High Temperature (7F) 95 8 ihr 00001 Nt

245910-H-U1K 
IOD-W 6T-

Abnormal High Rempate uiy(%R 59 8 hr 00001 Note 4

Abnormal Lowh Relative H~umidity (%RH) 90 8 hr 24590OHIWU0DAl6T Note 4

Abnoral Hgh Pessue (i.-w~~l 4 8 hr 24590 HLW COD W6T- Nt

Abnormal Low Ressurve Huidityg. -6.7R 1 8 249-LWU W hTr Note 4

Abnormal Raaion Prse Re(mR/br~) 0. 0 hr i24590-HLW-UOD-W] 6T- Note 4

Abnoma High T eraure -6.7) hr 24590-HLW-UOD-Wl6T- Note 4
00001

DBE Lw Teperaure 0 F) 9 100 hr 24590-HLW-UOD-W I6T- Nt

AbnoHiah ReliativeHumidite (%R/H) 0.5 100 h, 9.HWU- lOT Note 4

DBE ~ ~ ~ ~ - Y Low Reltiv Hmdt(R10 00 hr 24590-HLWA-U-OD-W I6T- Nt

De HpigheSe Pressue ntg. 2490HLhrDW1 Note 4

Deig Bai v nt D E 24590-HLW-UOD-W1'l6T- F
DBE Raiatio Dosperare (m ) 0.5 100 hr 001INote 4

24590-HLW-UOD-WI6T-

FBLoo Tmeightur (7) 158 1000 hr 000 Note 4

Subergnce(ft N!~ I24590-HLWK-UOD-W 16T- Note 4

N/As N{A 00001

Chemial/Spay ExosureYet r 24590-HLW-UOD-W16T- Nt

Spra expsur isssr (iomosed of. w0ter fro Nore supes4 ytm

DBaddiation De fRmation~h) . 0 h
*~ou~mniisnt xpcid oonrar ubere o ate aDE0lod0ve1

~~90-ENG-F00065W-UD-W ReT-22 08)Rf



24590411W-MAD-HOr-

EQUIPMENT QUALIFICATION003 e.

DATASHEET (IEQD) Attachment 2, Page 9 of 10

DBE Chemical Exposure Details

DBE Chemical Types/Concentrations NONE

Power Supply Frequency (Hz) 60

Power Connection Method Note 3

1/0 Signals to/from EquipetNe3

I/O Connection Method Note 3

interfaces (Mechanical)

mounting Configuration (orientation) Note 3inoccrt e

Moutig etod(blt, elsrt.)Isolation springs / base to be welded to existing embeds or anchored inocnr tpnding on thei

MouningMethd (olts weds, tc. Seller's anchorage configuration.

Auxiliary Devices iNone

Equipment Seismic Qualification (ESQ)

ParmeerTileReference/Document Version /
Number Rvso

IENGINEERING SPECIFICATION FOR 24590.WT-3PS-FBOl- 3 N/A

WTP Seismic Design STRUCTURAL DESIGN LOADS FOR T0001

Specification (BUYER) SEISMIC CATEGORY III & IV
EQUIPMENT AND TANKS

ENGINEERING SPECIFICATION FOR 24590-WTP-3PS-FB0I- 3 N/A

Specified Seismic Load STRUCTURAL DESIGN LOADS FOR T0001

(BUYER) SEISMIC CATEGORY III & TV

EQUIPMENT AND TANKS

N/A N/A N/A To he provided by the Seller via

Desig-n Seismic Load 
the G-3 2 1-E submittal process.

(SELLER 
(oe2

7fctn hdN/A N/A N/A To be provided by the Seller via1

Qualification Method 
the G-3 21 -E submittal process.

(SELLER),~te2

N/A N/A - -N/A To be provided by the Seller via

Qualification Report 
the G-3 21 -E submittal process.

Number (SELLER) (Note 2)

Submittal Number TBD TBD TBD N/A

(BUYER)I

24590-ENG-FOO065 Rev I (2/~20!208) 
Ref: N'/A



24590-L W-MAD-HOP-D0038

EQUIPMENT QUALIFICATION Rev.: 5S 10 DATASHEET (EQD) Attachment 2, Page 10 of 10

F Notes and Additional Information

Note 1: Where pressure is given in inches of water colun (in-w.c.) in the source document, it is generally ass-an.ed that this is in

reference to atmospheric pressure and is therefore equivalent to inches of water gage (inl-w.g.).

Note 2: Supplier (Seller) shall perform Equipment Seismic and Environmental Qualification in accordance with the listed

parameters and the applicable specification requirements.

Note 3: To be provided by Seller.

N ote 4: Data to be provided by Seller through the submittal process as required on the G-3 21 -E form.

Pease rcc hna so~rze soec~ai nccea eeC DVDm-ct maita
a e in a ec in tee Atomic Energy Act of P954 (AEA) ae renuataed
at t ne J S, Department of Energy (DOE) fec, ties eec usie a yEl
DOE ectinQ pursuant to its AEA autnority DOE asserts lhat
susin to AEA it has scie ea exclusive 'eSCccSni ltv an,
acicoritx Ic reas ate source soecia nuciea- eec. Dyarcu
materials at DOE-oneo nuclear facxiceE linfommatitce conttained
herein on raionuolides is proved for process descritin
purposes only

24590 -ENG-F00065 Rev (2202008. Ref. N/A
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R 1130696

alE. Plant Itern Number

Mechanical Data Sheet: I 24590 PTF-MK-PVP-SCB-00002

PTF Vessel Vent Caustic Scrubber Data Sheet Numbser
24590 PTF-MKD-PVP-00002. Rev 11

Proct.jWfp P&ID _ 24590-PTF-M6-PVP-00017001 L .-
Proect No .24590 CaclainAttachment I
Protect Site DOE Hanford
Area No ___ __ 20E - ~ __________

Building:___ PTP e__ -e On_ V e rw n g 24590-QL-POA.MKAS-00002-02-0001 ______ ______ _.

System No. PVP ____________________________________________

iatLen F_________ abrication Specification 2458-WTP-3PS-04V00-T0001 & 24590-PT-3P.Mtr1.AS-TOOI
Setomic C6t 9-y 'r SC-f (Note 12) Design Code - _ASMESectioe Vill. Division

Service/lContents I RadioactieLiquid -Cope Stanp 1Yes

DeinSpcfc rvty - 1__1.04 I-Re iotratio .-Ye
Mao Operating Voivi e ai2040 - Wndc Design None
Total Volume qrai 2310  Snow/Ash Design iNone
Pootweld Heat Treat INot Required -Seismic Design 124590-WTP-3PS-54V00-T0002
Seismic Sane Moment fttibDeleted 124590-WITP-3PS-SS9-O-7'00I
Enviomental Qaa fiation Se E Q Secn

Design Data
Packed Column Inside Diamieter (A) 40" Floor tc Bottomt Of hump Vessel (S) 1105 1/8" Corrosion Allownce

Sump Vessel inside Diamretet IS) 108'"-- Scrubber Heignt (F) 0630 11116' - iinusDyj eperature lort eal -2-0
Somp Height 183' mn. ___ Ring Beam Hetht (G) 8 __ Hydrostatic Test Pressure PSIo iASME Section Vill,
Drmension C :525 9116" Fnn Seam Center-to Center Diamreter 'Hi 100'Diiio,

Vessel oer Vessel Design Deleted - Notes
Internal Pressure PSG -1.5S_ -54+15 Deleted ______

Seternal Pressure -PS 0 0 - 0 Deletes IDeieted
Temperature 7F 120 150 Deleted
Deleted Deleted____________
Deleted Deleted

Materials of Construction
Component I__ Mlaterial Containment Noe

Column Top H-ead SA-240 316 Prlimany Notes 4 ad 8
Column Shell '54-240 316 Primay Nes4 aInd 8____
Sump Vessel Top H-ead SA-240 316 rimary 'Notes 4 and8
Sump Vessel Snel ____ SA-240 316 Primar 'Notes 4 and 8
Sump Vesset Bottom Head 4-A240 316 !rmaNotes 4 and8
Vesse Internain ____iSA-240 316 IN/A Notes 4, S and 8
Dry Pacrino VMS N08367/N08926 1N/A 0,012" material thickness or maximu~m standard thickneess available
Wet Packing UNS N08367IN08926 I N/A 10.012" material thickness or maeimum standard thickness available
Vesse[Suppr ______SA-240 304 N/A INoted4

Deleted - -- -.

Pipe ________5-312 1P316_ Prim~y(oe6 Notes 4 and 8
Forgingsi Bar stock FA1 316 IA iNotes 4 and 8

Packngt support plate bed limiter, sapport grpN one

ans all hardware for ttre internals iUNS N08367/N08926 I

Moanli Sase INote 7 NIA I18" high rino beam
Miscellaneous Data

Orientation IVertical

SupportType - Skirt
Insulation Function INone
Insulation Thickness inchliNpe
insulation Material None
External Finisn Welds de-scaled as laid
Internal Pinion Welds oround smooth
Reference 3 GmDr Weigt 01lbon Dry C.G. fice:XYZ prtn eg iob, ]Operate C.G. lincnen, XY.i. 'lesino Wveinrfibs. SnippinaWt lipst
Scrubber ___ ______ 161,242 10.35t, 0.684, 240.327 180,919 10.265, 0.525, 220A179 NA 166.242

Packed Column 110,114 10.000, 0.000, 412.096 '19,137 1 ___- 0.000. 0.000, 412.641
Sump Vessel 126,315 0j.000. 0.000, 175.098 144.969 10.000. 0.000, 161.762

Notes

Note 1: Deiled
Note 2. Deleted.
Note 3: The corrosion allowance of 0.04" snall apply to all surfaces in contact with process fluids except for toe dry and met packinno anp asnociated hardware

which has 0.0" corrosion allowance.
Note 4: Material shall nave a carbon content noI to exceed 0.030%, dual certified,
Note 5: Seller shall submit item details for customer review.

Note Nozzles are primary confinement. The spare nozzle shall Save a welded cap See Note S
Ne 7 ino Sam web and lop flange shall be SA-240 304L., bottom flange shall be A-572 GR50

Nole 8: All welds forming part of the primary and auxiliary confinements, including the no7ze attacnment welds shalt he nubiectec to 1000, volumetric examination.
Note 9. The scrubber is located in a Slack Cell. (R5 / C5 area)
NotelD0: Contents of this document are Danperoun Waste Permit Affecting
Hole 11: References are irncluded for SNI use only ans wit. not be shown witn revision trianoles - ohly data 08150 chanced wil reourre revision trianal55
Note 12. Internal nackutnon and pemiustet sections pualifien to SC-I



Page 2 of 12

Plant Item Number
24590-PTF-MK-PVP-SCB-00002

Mechanical Data Sheet:_____ __________

PTF Vessel Vent Caustic Scrubber Da55.ta-MSheet '5Numbe l

Notes for outline Profile of the PTF Vessel Vent Caustic Scrubber

Note 1: See "Design Data" in sheet 1 of 11 for the bounding dimensions of the scrubber.

Note 2: The maximum sump batch volume shall be determined based on given dimensions:
- Seller to provide the batch volume and total time of operation per batch based on runback, maximum expected condensate and caustic makeup.

Note 3: The minimum allowance from maximum sump operating volume to overflow shall satisfy the larger of all three conditions below:

-minimum 2" liquid depth
-at least 2% of maximum operating liquid depth
*change in liquid level equivalent to 5 minutes of maximum liquid accumulation in the scrubber sump

Nofe 4: Nozzle requirements are as follows:
-Unless noted otherwise, nozzles shall extend 12 inches beyond the vessel.

*Nozzle schedule shall be determined by the Seller, taking into consideration all requirements stated in Buyer dlocument P 24590-WTP-3P-MVOO-
TOO01, Engineering Specification for Pressure Vessel Design and Fabrication.

-All nozzles with connecting pipes shall be end-prepared per Buyer document # 24590-WTP-PWP30T-00001, VVTP End Prep Detail for Field Butt

Welds, to tie in with the respective connecting pipe size and schedule in note 7.

-Seller shall confirm size and schedule/wall thickness for all nozzles,specitied in note?7 below.

Note 5: Ring Beam Detail
*Refer to Buyer document 24590-WTP-MV-M59T-00001, for ring beam details.
*Ring beam top and bottom flanges shall be 6' wide.
-Ring beam web shall be 3/4" thick.
-The ring beam web to flange weld shall be full penetration.

Ring beam design per River Protection Project - Waste Treatment Plant, vessel supports at El. 0' and below, 24590-PTF-DDC-Sl 3T-00001.

-NDE requirements shall be in accordance with 24590-WTP-3PS-SS00-T0002, section 11.6 "Additional Examination for Quality Levels 1 and 2 Structural
Steel Welds". All welds of Ring beam are critical welds.

Section 11.6 is mandatory even if the web to flange weld NDE is not indicated on the drawing.

Note 6: Locate inlet nozzle (N01) on the sump vessel and use as inspection manway. Inlet nozzle (N01) must be
higher than the overflow nozzle (N1 2).

Note 7: Nozzte data are as follows:

Nozzle Connecting Pipe Function
Nio. ISize NPSISchedule
N01 124" NPS 2410.375" Offgas Inlet_____________
N02 124" NPS 2410.375" Offgas Outlet___________
N03__2"_NPS 1.5140S . Recirculated Caustic Solution for Miing (dip pipe)_
N04 2" NPS _2 40S Recirculated Caustic Solution for Scrubbing

N05 i4" NPS 4140S Pump Suction
N06 12" 0D 1 40S Demnineralized Water Inlet (See Detail 7. Dwg 24590-WTP-MV-M59T-00016001)

N07 12" OD 1140S Dermineralized Water Inlet (See Detail 7, Dwg 24590-WTP-MV-M59T-00016001) __

N08 1.5" NPS 1.5l40S __Reagent Inlet (5M NaOH()
Dieleted _______ _______ ____________________ ____

Deleted ______________________________________
Nil121 O 1 40S Sample Recirculation Retumn (See Detail 6, Dwg 24590-WTP-MV-M59T-00016001)

1t26" NPS 610O Scrubber Sump Vessel Overflow
N13 6' NIPS 1140S Bubbler Type Level Indicator (See Detail 19, Dwg. 24590-WTP-MV-M59T-00016002(

N14 13" NIPS Spare (with welded cap)
N15 12" 0D #0.75 40S _ Pressure Transmitter Leg (See Detail 6, Dwg 24590-WTP-MV-M59T-00016001(

N1§ 2" 9D 0.75 40S Pressure Transmitter Leg (See Detail 6. Dwg 24590-WTP.MV.M59T-00016001(
N17 2 OD 0.75 40S Pressure Transmitter Leg (See Detail 6. Dwg 24590-WTP-MV-M59T-00016001( ____

N1B 2' OD 0.7510S Pressure Transmitter Leg (See Detail 6. Dwg 24590-WTP-MV-M59T-0001600i( ___

Deleted _________________________________________
Deleted

NPS - Nominal Pipe Size (inch)
00 - Outside Diameter (inch)
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Plant Itern Number
24590-PTF-MK-PVP-SCB-00002

Mechanical Data Sheet:____ __________

PTF Vessel Vent Caustic Scrubber Data Sheet Number

24590-PTIF-MKOPVP00002, Revl

N02

Dry PackingNN0

0N07
N17= Q)

N04 U)_
C: a)

E
N

Wet Packing 0
10

0-
0

A 0

LI-

Outl8n Prfieofte pT Vessel Vent Causti Scube
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Plant tern Nu~mber
24590-PTF-MK-PVP-SCB-00002

Mechanical Data Sheet: ______________

PTF Vessel Vent Caustic Scrubber Data Sheet Number

24590-PTF-MKD-PVP-0052, Rev 11

PROCESS DATA

Dsrpininstrument Unit -- ___Operating Remarks__
Tag Lo Normal 4 HiRmak

mIlt Offgas Pressure P0-0404 W.G. -40.0" -35.0" - -10'
Inlet Offgas Temperature Tl-0401 'F 113 120 138

Inlet Offgas Volume Flow Rate SCFM (Note 2) 3600 -____ Deleted
Inlet Offgas Rel. Humidity % __ 100 100

inlet Oftgas N 2 ppm Vol 130 J 200 1____ Dry basis concentration

Inlet Offgas NO ppm Vol 70 i - __- Dry basis concentration

Inlet Offgas C02 ppm Vol L 330 ___ _*Dry basis concentration

Inlet Oftgas Mess Flow Rate kg/hrj See Attachment 2&3

Scrubber Sump Vessel Pressure PI-0408 W.G. -40.0' -35.0" 0.

Scrubber Sump Vessel Liquid Temperature TC-0405 "F 95__ _

Scrubber Sump Vessel Liquid Level LI-040g 22" 22 59' Overlow is at 65" (Note 4)

Scrubbing Liquid ___pH pH......... 7'. ... . .___

Scrubbing Liquid - ___ / Density DI-1 704 -lbs/ft
3  62.3"

Rcr.to sump - mixing_ "Flow Rate FI-0461 GPM -~60'

Recirc. to sump - mixing Temperature "F 70

Recirc. to packing - scrubbing Flow Rate FI-0444 GPM60

Recirc. to packing -scrubbing Temperature 'F 70 -

Deleted

Deleted- .- _______ _______

Deleted, - .

Deleted ____ 1Y iI ~~~ ~_________
Deleted ________

Packed Section Pressure Drop PDI-0406 W.G. 3.0-" 0 Max. allowable (Note 1)

Demineralized Water Inlet at Nozzle N06 Flow Rate GPM N.A. 22.5' N.A.___

Dry Packing Pressure Drop PDI-0407 W.G. 0.2- ." __ Max. allowable (Note 1)

Demnineralized Water Inlet at Nozzle N07 Flow Rate GPM N.A. 22.5' A. M/. fget. m.ridi flush ot

Outlet Oftgas __________ Pressure W.G. -47,0' -42.0" -- 17"

Outlet Oftgas Temperature _ __ F 77 77 77

Outlet Oftgas Mass Flow Rate ~ kg/hr

Outlet Oftgas Flow Rate SCFM 3600 3600

Outlet Oftgas Rel. Humidity %/ 100 100

Outlet Oftgas NO 2  ppm Vol 41' -Dry basis concentration

Outiet Offgas NO ppm Vol 70' * Dry basis concentration

Outlet Oftgas C02 ppm Vol 329, 11- Dry basis concentration

OF (minimum) for Nitrogen Oxides DF 18' *_______

DF (minimum) for Solid Particulates DF 3.1.2.0 micron particulates

Notes for Process Data

Seller to verify/provide data considering aerosol loading against existing design specifications and provide recommended process

changes/EOPT changes as necessary

1 - Masimum difterential pressure across scrubber in clean condition shall not exceed 8 in-WG. Seller to provide data.

2 - Standard conditions of flow are 77 deg F and 1 atmospnere as dry air (density = 0.074 lb/ft3( - humidity accounts for additional volume and mass flow

3 - Deleted

4- Dimension is measured from inside bottom of vessel sump to bottom of nozzle Ni 2,

5- Deleted /
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Plant Item Number
2450PTF-MK-PVP-SCB-00002

Mechanical Data Sheet: ______________

PTF Vessel Vent Caustic Scrubber Data Sheet Number
24590-PTF-MKD-PVPOOOO02, Revi 11

Equipment Cyclic Data Sheet
T h e n fo rm at o n elo w i s prov's ona l an d en velo pes o pe rat o n l dorn for at iu e asse ssm e n t It is n ot to e u sed u s o perationa l e ata- - - - - - - -

Onsios Life - 140 Y ars___-__
Component Function ano Life Cycle Deescription iSee Specification 24590-PTF-3PS-Fl(AS-TOOOt

Loa Tpe ___'An M Mar _ Number of Cycles IComments

Ciesigs Pressure - ~ PSIG_-- -5 n15 10 1WTP Calculation 24590-PTP.MVC-10-00003
Cpearating Pressure 1 Ps 0 -1.5 0 _ 700.0 WTGalculation 24590-PTP-MVC-10-00003
Operating Pressure_2 E__PS IG] 0 -28 40 WP Calculation 24590-PTF-MVC-10-00003

'praF teJraj 50 140 40 LVTP Calculation 2450PTF-MVC-10-00003
Contents Spo tic Gravity -1.0 1.04 2,080 1WTPCalculation 24590- PT-MVC-10-00003
Contents Level non 23 63 29.200 1WTP Calculation 24590-PTF-tiVC-10-0000l
Localized Features
Nozzles NIA WTP Calculation 24590-PTP-OIVC-10-00003--
De ledc Deleted

Deleted

Equipment Cyclic Data Sheet Notes
Cyle nci-evoce Toe Seller nust increvse the nurmoerc of operationadl cyclesogiven aove try t10% to account for comtissiningiO duv urnless otnervise noten

Nozzle Loads

Desi
Nuzzle Design Design Loads (Force hn lbs Moment in It-tl ______

Pressure Nozzle
Nozzte Noztle (pSig) Temp (-F) Orientation
Nouber . Size tinT) (Note E)1 (NoteI El IV- I H-2- Load Case Fx Fp Fz Mu My Mz

We ht L 120 2195 1202 8250 5t53 B82

N01 24 ill 200 H Seos I825 15573 035 72075 10000 138000

T h2rM 600 0336 L O1 33900 6700 6700
~le art 1200 t928 1200 1 8250 53 515a

1402 24 1E 150 V Semi 0325 5573 6325 172075 1 tOSCOC 108000

______ Tera 330 39 5243 133900 6700r 70

_ _1~WeG 01 0 _ _ __0~ 1 - ______ Thermal 10 11 9' 244 j 69 37 337___

1404 11 t ' 50 H Seismi" 244 162 244! 39F8 597 597

__________ __________ Tnera 104 ___2__ ______ 8 '2____ 337___ 337__

_ _ _ __L__ _ _1_ _I_ _ _

Weigt 90 144 90 27 161 161
(N05 4 124 150 V Semc 626 418 06 2220 j 330 [3330

_____________ ______ nema 359 238 403 I 945 j1090 I1890
Weioht [ 35 35 35 ± 0 40 40

N406 2' (D0D '24 t00 H Seismc 10 0 130 228 1 42 342
_________Th ermarli 58 52 78 90 192 1 192TWeioht 35 41 L 35 40 4 0

N07 -2(OD) 124 100 H Seismic 130 92 [ 138 F 226 L 42 342
I Therrnal 50 52 780 96 192 192

V Weant, 35 67 [ 358 40 L 4C 40
N400 15 167+ 120 V esi 130 92 10 2208 4 364

______ Tnermal 58 52 I 70 96 1912 192

Weiott 35 35 35 40 40 40

Ni '01 iO O V Tlnermofil 580 52 78 96___ 192 192 1

F1N12 6 15 150 H Seismic j19 11516 6210 930 9300

_____ Tnermal 657 1541 070 2605 5370 5370

1413 6 15 150 Parent Seismic N413 is parent nozzle, nozzle loads ate applied via N13A, N13B NI3C
Tnermal________________

A Wein 15S 20 15 20 20 [ 20
N413A 1 15 150 V Seismic 66 44 68 92____ 137 137

Note C, Thermal 20 24 38 1_____ 38 77 77

______ - - Weitrt 1 20 _____ 2 0 2

(Note C, 1 i5 150 V Sesi 6 ___[ 6 2 L 17 137

143 6 - e a t 51 2 C0 F 2 0 2 0
153 Seimi 66 44 66 30 1 137 17

Note C 1 10Tnermal 28 24 38 38__ 1 _ 77 77

Weidot 54 8 5 54 135 64 84
141 2 15 150 V Seso 38 j 28 j 30 1170 1 76 176

SaeThermtal 157 1 139 209 498 1990 998

Weint I 35 3E 38 40 40 I 41
138 1 2 _______ 228_______ _ 342

1415 2..(oi 15 150 V Seisc 138___- 9 18 ~ 19
Tpeni 

j
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Plant item Number
24590-PTF-MK-PVP-SCB-00002

PTF Vessel Vent Caustic Scrubber Data Sheet Number

24590-PTF-MKD-PVP-OOOO2, Rev 11

Noe Deig Design Loads (Force in lbs. Moment in ft-lb)

Pressure Nozzle
Nozzle Nozzle (psg) Temp (IF) Orientation

Number Size n) (Note E) (Note E)_ (V* / H** Load Case FX Fy Fz MX My Mo
Weiaht 35 35 35 40 40 40

N16 2" OD 15 150 H Seismic 138 92 138 228 342 342

r Thermal 58 52 78 96 192 - 192
Weight 35 - 35 35 40 40 40

Ni7 2 (OD) 15 150 H -Seismic 138 - 92 138 228 342 342
_______________________ Thermal 58 52 78 96 192 192

Weight 35 - 35 35 j 40 40 40
N18 2 (00 15 150 H . Seismic 138 - 92 138 j 228 342 342

______Thermal 1 58 52 78 96 192 192 _

Notes for Nozzle Loads A
A Direction ofloud application for shell nozzles is per diagrams in 24590-WTP-3P-MVO-TOOO1, Appendix A.
a. For nozzles in head: s = North/South, y = Vertical, and z = East/West - 0' defined as North.
C Values provided at plate on top of parent nozzle
D. Nozzie loass shown are lo be used in place of those specifieo in 24590-WTP-3P-Mvl lT00 - do nor apply any tfrerni reduction factors.
E Design Pressures and Temperatures for qualification of nozzleh only.
F Al. Pret reatment RGMV Seismic Piping Ndozzles toads from Plant design shall havesa 1.75 .oao factor applied to ali loads to address coupling effects betwen the fle~ilbe vessels and piping

in accordance with the Seismric Clasfication and Evaluation for ire Pretreatment Facility Piping and Vessels, 24590-WTP-RPT-EN-09-040.



EQUIMENTQUALFICAION24590-PTF-M KI-P\'P-00002

DATASHEET (EQD)
a Paue'/ of 12

___________________________Equipment Identification

Full Component Tag Number or BN] 2459tt-PTF-l\1K-PVP-SCB-00(t02 Sfliety classification
Stock Code Number ~Sc ~SS
Equipment Datasheet Number 24590-PT'F-M KD-PV\P-0(1002E APC-PANI

Descri ptiotn Vtessel Vent Caustic SCm hhcr for tie Pirenreatmnlt V essel Set siic Category
Vunt process System (PY/PI

Z DC1 E SC-IV

E] SC-Ill SiSmic Interaction only\

Location (Fact litv fBuilding an1d PTF Building: located in Roomn P-0] 104. Elev, U-00", columin lines K/ I
Room No.)I

Safety Function(,,) Provide confinement of PV1P exhalust during normal and upset conditions.

Referece: 2A SP)l-W Tf)-PSAR-ESI--() -- 02. Preliminary Documnented Safet\ Artalrsis to Support
Con stru ction Authit wia on: PT Facility Specific information.

Equipmentt Saldt\ Function Type NjPajsive e Zicl Active Mechanical EElectrical
See F-Note 6

Seismic SafetY Functionl Seismic Operability Requirctrtntu,

Y Yes FD N o ZDuring Seismic Event After Seismic Es cnt DNone

Parameter Duration Duration
Parameter Ty'pe/Units Value (number) Units NNTIP Source Document Number

Normal Ambients

High Temperature ('F) 113 No te a Yecars 245(90-PTF-UO0D-W16T-0000l. F-NoteI

Low Temperaiture ('17) 59 Note b N/A 24590-PTF-UO)D-W I6T-00001, F-Note I

High Relative Humidity (%(RH) 90 Note c N/A 24590-PTF-UOD-%AI 6T-00001, F-Note I

Low Relative Humidity (%'RH) 5 Note c N/A 24590-PTF-LJ(D-WI16T-00001. E-Note I

High Pressure (in.-wg.) 0 Note d N/A 24590-PTF-UJOD-WI6T-00001, E-Nttte I
(E-Note 2) _________________________________

Low Pressure (in -w-g.) (-) I.4 Note d N/'A 24590-PTF-LJOD-WI]6T-00001. F-NoteI
(E-Notc 2)

Radiation Dose Rate 53300a40Year 24590-PTF-UOD-Wl 6T-00001. F-Note I(F-Note 4) (F-Note 3) (Note c-I)

Plant/Process Induced Vibration E] Yes E Nit

Additional Notmal Amobient Informiation: N/A

'~Z~/ V1C b-0 0. Re, 4 I -.. sc 12, 12 0) I1Ilfl
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EQUIPMENT QUALIFICATION R~ev.: I1ISDATASHEET (EQD) Page 8of 12

Equipment Envir-onmiental Qualification (EEQ) (ewinmed)

Parameter
Parameter Duration Duration

Paranieter Type/Units V'alu~e (number) Utnits NVTP Source Document N umlber-

Abnormal Anihients

High Temperature ('F) 127 8 hours / year 24590-P1T-UOD-W 161-01)001. E-Notc I

Low Temnpurature ('F) 40) Note b N/A 2459(t-PTF-LUtD-W 1 6T-00001. F-Note I

High Relativ e Huinidity (%,"RH) I 00C Note e NA 24590-PTF-UOD-W I 6T-00001. E-Notc I

Low Relative Humidity (%'(RH 1 6 Note c NIA 24590-PTF-U0D-W\ 16OT-0001 [-Note 1

High Pres oesure (itv-wg) Notedoe 2 N/A 24590-PTF-LJOD-W] 6T-00001. E-Note 1

(-) 7.3
Low 1Prcssure (in.-we) Note d N/-A 24590- PTF-UOD-W I OT-0t000I I, E-Note I

(F-Note 2)

533100 1 Years
Radiati on Dose Rate (MiR/hr) IENt ) (-ot ) (oee1 24590-PTF-JU0D-NV 16T-100101. E-Not e 1

Exposure to Wet Sprinkler System El Yes 0 No N hours 24590-PT1_U OD-W16T-001001. F-Note I

Additional Ahoornial Ambient N/A
Inftormationi

Design Basis Events (DBE) Amibients

Hight Temperature (T) 135 1000 hours, 24590-PTF-JOD-W6T-00(1. F-Note I

Low Temperature (T) 40 Note b N./A 24 5Q0-PTF-LIOD-\VI 6T-0000l1, E-Nose I

High Relative Humidity ()%'RH) I00C 4(0 hours 24590-IITF-UOD-W I6T-0000 1, F-Note I

Low Relative Humidity (%YRH) 61000 hours 24590-1PTF-L0D-W16-000111 F-Note I

High Pressure in.-wg) 4 9 hours 24 590-PTF-UOD-W 16T-0000 1. E-Note I

Low Pressure (in.-w.g) (ENt ) 1000 hours 24590-PTF-UOD-W I 6T-01001, -Note 1

5331(0 (1
Radi ati on Dose Rat~e (tnRihr) hours 2-4590-PTF-U0D-W1I6T-001(( I -Note I

(F-Note 4) (F-Note 3)

Submergence E eZNo N/A hours 24590-PTF-UOD-W I 6T-00001, F-Note 5

Chemical/Spray Exposure E Yes E] No 12.5 hours 24590-PTF-UOD-W I6T-0001, F-Note I

Additional DBE Iformtation N/A

DBE Chemical Exposure Details

DBE Chemiical Types / Concetttrations Ptocess Rad Condensate

Nitric Acid (2M)

Sodium Hydroxide (2W)

Sodium Petmanganate (I M)

Strontium Nitrate (I N4)

24CC-iGF06 Rtx\ 4 (Pe\'ied ]_)/l 5-2010e .~ N"A



245901- PIT-IKD- 11 N-000 2

EQUIPMENT QUALIFICATION Rev.: I1I

DATASHEET (EQD) Pa f1

[ DBE Chemical Exposure Details

Electrical Interfaces Supporting the Safety Function

Power Supply Voltage (VAC, VDC) N/A

Powe r Supply Frequency (1-1z) N/A

Powiser Connect ion Ni eth od V NA

1/0 Signals to/'f/nm Equipmenrt N 'A

P0 Connecction MetIhnd NIA

Mechanical Interfaces

Mountiiig *Cnniftgurasiioi (orientation)i Verticaliy. sec 24590-PTF-Pi1-P23T-0()105

Mounting Metho0d (IoltS. Welds. etc.) Welded. -sec 2-4 59(t-QL-POA-N1 KAS-0(l0t(C-)-Ott0 I and 24590-1PTF- PD-SI 3T.)11028

Auxiliary Dc/ices N 1A

__________________Equipment Seismic Qualification (ESQ) ____

Reference/Documient 'Version ________________

Paramleter Title IubrRe so Remarks

WTP Seismic Design Engineering Specification lor- Seismic 24590-\VTP-3PS-SS90- 2 N/ A
Spiclfication Qu'alificotion of Seismic Categors' 1/1l T0001

Equiptoent and Tanks 24 590-WXTP-3PS-M 1V0f-

Engineering Specificatinit for Seismic T0002?
Qualification Criteria for Presqsure Vessels

Specified Seismic Load Seismic Analh'sis of Preteatment Building2 - 24590-PTF-SOC-SI ST'- A CCN: 214812: WSGM ISRS

Parameters WISGNI it-Structure Response Spectra 00057 Curves: Figures 37, 3S. 39. 67,
(ISRS) 68. and 0.

Equipment Qualification Notes and Additional Information

Note a) Far theninal agini/g the high ain/tal tenipenntures51all be assumed to subsist for 40 years less the duration of the high abonial temnperature Foi aniy
lesser auttlified life. ti/c noi/i/al and abn//nnal conidition duations shll be assigned pr'oportionally. The abri/m/al temrpentue is stated to subsist for a

certain number of hosi per- year. It shall he takeni to subsist for this nunber of hours for macl year of the qualili(ed life.

Note bt The ability to provide lhe safety funetion at the low norinal temrperature. ilir low abrorinal temperature or the low DBE temrPerature twlticheverh h l
lowest) s1/all bie establishied by test, analysis, or operating experience. The li/cm/al aging at these respective low temperatures wvill be cnservativels'

covered by ti/c thermal agiing per- i/efl/ a) abov'e. Therefore, no duration is assigned for the low temperatures.

Note r) The ability to provide the sa'tiNy function at the extremnes afthe tinal and abi/onnlal humidity conditions. taking iticoinsideration the high and the lows
lin/al and high and lo/w abi/onnial. shall be establish/ed be test, analysis, or oper-atiI g experience. No0 duratin is assigned f//s the nornal and aba//rnal
liUn/idits' el/i//it ins.

N//ie d) If the performlialice of i le safety funemion of the equipmt/ti is affected by am/bienlt pressure. the tibilit-y to provide tite 5/i friy fitiiiin at the extre/iris if the
i/onira) aiid ationa I pressiirie einoins. taking it/to con/sideratin/ he high ai/d 15e loss normnal and the high aiid losw tb//oil//al pressures. sh/all hr:
established by' test. ainalysis, hr /iperati//g experienice. No duration is assigned to the i/ont aid abnormal pressure conditions.

y)iQ-N -F0tffth Res 4 (Revised 12115 200) Ref NA



24590-PTF-MKD-PVP-00002EQUIPMENT QUALIFICATION Rev'.: 1
DATASHEET (EQD) Pagel10of 12

Equipment Qualification Notes and Additional Information l~

Note e) (I) Ifthe abnormnal radiation dose rate is the same as the nonnal radiation dose rate, the normal radiation dose rate shall be assumned to Subsist for 40
years. Or any lesser qualified life, and the duiration of the abnormal radiation dose rate is "0."

(2) Ifthe abnonnal radiation dose rate is highter than the normnal radiation dose rate, the abnlormnal radiation dose rate shall be assumed to subsist for1
4(0 years, or any lesser qualified life, and thle duration of the noninal radiation (lose rate is "0."

Note f') The DBE conditions shall be taken to subsist for the stated numrber of hours following the qualified life of the equipment.

Note g) Spray due to filue sprinkler actuation shall be taken to occur once over the entire qualified life duration for a period of?2 hours, even if the qualified lif is
a period less than 40 years. If spray qualification is provided for DBE conditions (whether for water or chemical spay), then separate qualification for
the fire spinkler spray nced not be provided.

Note h) The values stated in this EQD arc thle amrbients and do not include the thermodynamic and radiation conditions imposed by thle Process Ilolids. Self-
heating, etc. Tite data pertaining to process fluid and service induiced pairmeters are to be taken into account where significant, such as in thenmal aging
analyses. These data can) be obtained fromn the equipment data sheets or thle Equipmient Specification.

Note i) Equipment that ts to be installed in itaccessible locations inust be qualified to a 40-year life without thle need for mtainteitattce or replacement.

E-Note 1: BNI (BUYER) s;hall pct-form Equipment Environmental Qualification in) accordance with 24S90-WTP-DC-ENG-06-0(ll, Design
Criteria for Equipment Seismic and Environmental Qualification.

F-Note 2: Where pressure is given in inches of water column lin-w.c.) in the source document, it is generally assumed that this is in reference to
atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.).

E-Note 3): Normal, Abnormnal, and DBE dose rates are the same, therefore, abnormal and DBE doses do not add to total integrated dose based onl
normal (lose rates over 40 years.

F-Note 4: Radiation Dose Rates are for determining shielding requirements only for the black cell and aie not att the source (vessel). Since the
vessel is all metallic and the source has no neutron components, for- material emnbrittlernent, the dose rates are of no concern onl the
vessel or its subcomponents.

E-Note 5: Flood height is 2.08 ft above the floor, bottom of vessel is above thtis level therefore, no submergence evaluation is required.

E-Note 6: Seller to provide input for ititernals/spravs.

F-N ote 7: Seller to provide input for- design life.

E-Note 8: Seller to provide Equipment Seismic Qualification (ESQ).

245911-ENG-FOl006 Rev 4 (Revised 12/15,'2(109) Ret: N/A



2459i1-PTIF-M KD-PV'P-OQOQ2EQUIPMENT QUALIFICATION Rev'.: 11

AO DATASHEET (EQD) Pag-e]11 of' 12

DOE Radioactive Materials Disclaimer:
Please T10e that source, special niuclear and byproduct mtaterials, as defined in the Atomic Enerev Act of 1954 (ALA). arc regul-1ated at
the US Department of Energy (DOE) f'acilities exclusivcly b DOE acting pursuant to its ALA authority'. DOE asserts, that pursuant
to the AEA. it has sole and eXClusive responisibility and authority to regulate source, special nuclear, and byproduct materials at DC)1-
owned nuclear facilities. linformaiion cotiained herein on radionuclides is prov'ided for process description purposes only.

Screeniing Evaluation Required" lf~e pei 2459tt-%TP-GP 1 -SREG-0(l2, E&NS Signature r-qeqi helow X Yes N

Approval______fScri Vesset Rev.iewc d
Rev Description £rt.ircer li irrccr Checked MIET E&NS Ar irosad Da trc

0 Issuied lor Bid J av K "I Sii uv N A NVA M H-tfinaim 1 2, s 02

IN SCemifUo
tI ty Ued lot lurcase I A Lix C Mole A Molinii N A N A .1 Jul~l I (1 2'03i

2 ReIsarredI fOr P1ui-ChRSO T A Lix K W C~hil A Mohiin N A NjA J Julv), t 1201t

3 Addned BL6 lCk ell Req uiremnls E St cpej K W Chin, A Motina N 1  
ommn 0 ,0

Dee scrubbci u l, ja o ic te. er urve a. .l Ri 0e le J oresk N lm

4 De,:-Uletd scUer routine jacket Rev11i Iseda~ll, . Di K W5 Chin A Motion, N A N -jnans (5 04
and vent gas flow late.I__________

Seismic Cate2gno and design i Btvil al' N1.1ni.
5 Ens i nienia t quaitfica iris added, Connecil og a vI C Mo lcm A Molnma NA IHoIln 0t3 29,05

_______ mpsdetails ________

Revised if) comnply with CODE t rcnido
Sljbfltltil 2.t59t1-QL-POA-M K AS-((t2-!t13- J ae DBla Rickensn N:'A N 'A .1 JUINk t1Ii27'05
0000it 1. in accordance with 24590-WTI'-CAR- Iav Dt'se C Morley
QA-05-t120 Added liquid densit

OL-2 lc\'ised to Q, per simnplified qlualtl systemn
Revised data sheet to add lauigue and cyciic
blocks. Added mote itt DWP Affcted. Fixed
typo in) Note 4. Revised Note 5 of "noies for
Outline Profite of the PTF Vessel \'elmt Caustic at DJ iktsn Nohon NAN . uv 03iSi
Scrubber" it, include Ring Beam designi detaits IDv iRcesn NJlio uv 3i51
and NDF ilqniemtents froi ANSI AISC N4690

for ong beam. Added nite io N03 "Dip Pipe".

No? N413 on scrubber- outline moved to correct

location.
Rev scrubber dimis D. E and F tom agree wyitth flb
dim. Add vessel dnrimig number.Add signalture
colulile for E&NS. Deleted fatigue and cyclic
blocks, from page one. Add Equip Cyclic data 3 Dav'e DJ ik-n Loovn V GHed s J uk 0j,2;(
page (.Cyclic data onl hold. Added Ref Cale. Rev C Sarka D iknni LDnvn N iHnrcs IJtk 0:40
pren n parge 5.Rev overflow pg 5 based on fab
dinvlncorp 24 59tt-WTP-SDDR-M -itt-t0ti 32 Rev
11/a

Deleted Rev for P&D on page 1. Added ref V
for applicable data. Delteed Seismic Base
Moment and hvdra test pres on page 1, Moved

m Iati of Colast to page 2. Revised note t0 wording J Dave/ iktsn RPHls WA JCC.j:lk 0;2/t
page 2. Added nlote ItI onl page 2. Added ref C Sarka D ikno u 4AICo uv 1,40
Table oin page 2. Deleted bold onl cyclic data oil
page 1. Deiceted suppoi note oil c\clic diaa age
6. _____________



EQUIPMENT QUALIFICATION Rev.:PF- IDPV-0I0DATASHEET (EQD) Nete 12 of 12

S~ stem Vecssel Reviemed/
RDescription Engier En itncet Checked -N1ET E& NS Approved Date

Added Euvironmentail Qua13i icatjon Data I EQD)
mid DOE disclaimer (pages 7-11I). Moved E&NS
statecnemt and revision history table to pa2es 10l-
11 Add ed nozzle loads and niotes lot nozzle CRZok 1zaw i CchmNA jBri Jul'loads. Added note 17 per 24590-WTP-GPP- C ok JCatei CCugNA I[rn 1 ",l03 1 09
SANA-001l Reviscd cyclic loads data and
piocess daita pages 4-5. Incorponited 24590-
WTP-NM6N-MS8lT-o0l02.
Revised as noted by revision triangles. Revised Ryan Vilson Kuldip Singlk' Mike Seed Debbie John John Jitilsk
Eqo ipmet Qualifleanion data. implemientedc nie",( Adlei Hinclilev
EQ fomi and rcnumbetedmevised EQ additional
notes section le._ E-Notc I ). Added design

ItI pressures and temiperaues for N'ozzle Loads and
revised notes for Nozzle Loads. Revised Seismic ' 4Category, to SC-I. lteoipotated CCN 222995.
Supen 24 59C-PTF-N1KD-PVP-Pltlil2, Rev

24590-ENG--FWol,15 Re-, 4 1T -'~ '1;0(
Ref: NiA
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Revision History

Revision Reason for Revision

0 Issued for Purchase

Incorporated SCN's, 24590-PTF-3PN-MKAS-00001, 24590-PTF-3PN-MKAS-00002, & 24590-

1 PTF-3PN-NMAS-00003. Added ANSI / AISC N690 NDE for ring beam, specifications for lateral
restraint and Seismic Anchor Motions (SAM). Added Specification for Pressure Vessel Fatigue
Analysis.

Administrative update to source document to incorporate outstanding changes and supersede permit
2 document no longer required by Project. Incorporated 245 90-PTF-3PN-MKAS-00004. Supersedes

24590-PTF-3PS-MKAS-TPOOl, Rev 1.
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1 Scope
1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste
treatment facilities where the US Department of Energy (DOE) Hanford Site tank waste will be
pretreated and imnmobilized into a stable glass form via vitrification. The WTP contractor will
design, build, and start up the WTP pretreatment and vitrification facilities for the DOE Office of
River Protection (ORP).

The Hanford Site occupies an area of about 560 square miles along, the Columbia River, north of
Richland, WA in the USA. The WTP facilities will be constructed at the 200 East Area of the
Hanford Site. The site elevation varies from 662 feet to 684 feet above mean sea level.

1.2 Equipment, Material, and Services Required

This specification establishes the minimum requirements for the performance, design, analysis,
materials, fabrication, testing, inspection, quality assurance (QA), qualification, documentation,
and preparation for shipment of the Vessel Vent Caustic Scrubber, plant item number 24590-
PTF-MK-PVP-SCB-00002, for use in the WTP Pretreatment Facility (PTF).

The scope of work for the Seller includes all work specifically defined in this specification and its
addenda and attachments. Work shall include, but shall not be limited to the following:

1.2. 1 Provide design, materials, fabrication, testing, inspection, preparation for shipment,
documentation, and submittals of a Vessel Vent Caustic Scrubber, plant item number
245 90-PTF-MI1K-PVP-SCB-00002 in accordance with this specification, its addenda and
attachments, material requisition # 245 90-QL-MRA-MKAS-00002, and referenced
codes, standards and Buyer documents.

1.2.2 Provide written (process, mechanical and hydraulic) guarantee that all equipment and
components supplied by the Seller shall perform to the requirements of this specification,
material requisition # 24590-QL-MRA-MKAS-00002, and referenced codes, standards
and Buyer documents.

1.2.3 Perform the NDE for the ring beam as specified on the Mechanical Data Sheet, 245 90-
PTF-MKD-PVP-00002.

1.2.4 Provide design, materials, fabrication, testing, inspection, preparation for shipping,
documentation, and submittals for the Vessel Vent Caustic Scrubber lateral restraint.

1.2.5 Provide Seismic Anchor Motion (SAM) for each vessel nozzle.

1.3 Work by Others

Any item not specifically listed as being supplied by the Buyer shall be provided by the Seller.
The Buyer shall supply the following:

1.3.1 Shipping of the Vessel Vent Caustic Scrubber.
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1.3.2 Unloading, storage and installation labor of all materials and equipment at the Buyer's
joh-site.

1.3.3 Supply and installation of instrumentation and controls.

1.3.4 The Buyer is responsible for the design of the ring beam for the vessel support.

1.3.5 Embeds will be provided at elevation 41 '-6" for the lateral restraint.

1.3.6 Field welding of the lateral restraint to the embed plates at elevation 41 '-6".

1.4 Acronyms, Abbreviations and Definitions

1.4.1 Acronyms and Abbreviations

NPC Additional Protection Class
ASME American Society of Mechanical Engineers
DBE Design Basis Earthquake
DF Decontamination Factor
DOE US Department of Energy
HEME High Efficiency Mist Eliminator
ITS Important to Safety
MDS Mechanical Data Sheet
MR Material Requisition
MSDS Material Safety Data Sheet
NOx Nitrogen Oxides
OR-P Office of River Protection
PTF Pretreatment Facility
PVP Pretreatment Vessel Vent Process System
QA Quality Assurance
QAP Quality Assurance Program
QL Quality Level
SC Safety Class
SDC Safety Design Class
SDS Safety Design Significant
SS Safety Significant
SSC System, Structure, and Component
WG Water Gauge
WTP Hanford Tank Waste Treatment and Immobilization Plant

1.4.2 Quality Level (Q)

The quality level identifies the quality requirements to be applied to the equipment. The

idetiied quality levels are Q, and CM (Commercial). Quality requireet r

specifically defined on the associated mechanical data sheets (MDSs) and supplier

quality assurance program (QAP) requirements data sheets.

1.4.3 Seismic Category (SC)

Specific requirements for each seismic category are defined in reference documents listed

in section 2.3 of this specification.
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1.4.4 Other Definitions

Black Cell (R5 .C5): Is a sealed concrete structure containing very high radiation and
contamination where human access is normally prohibited during the normal operating
lifetime of the cell and maintenance is generally not performed in the cell.

C5: Contamination classification for plant areas that are considered high contamination
areas. Access to C5 areas is not normally permitted.

Decontamination Factor (DF): Equals the ratio of the concentration of a component in
the inlet gas versus the concentration of the same component in the outlet gas.

Design Basis Earthquake (DBE): A specification of the ground motion at the site. For
the WTP site, the DBE is defined by horizontal and vertical acceleration response
spectra; refer to section 2 of the MIR for the attached In-Structure Acceleration Response
Spectra.

Important to Safety (ITS): Systems, structures, and components (SSCs) that serve to
provide reasonable assurance that the facility can be operated without undue risk to the
health and safety of the workers and the public. ITS encompasses the broad class of
facility features addressed (not necessarily explicitly) in the top-level radiological,
nuclear, and process safety standards and principles that contribute to the safe operation
and protection of workers and the public during all phases and aspects of facility
operations (i.e., normal operation as well as accident mitigation). ITS includes SSCs
designated as Safety Design Class (SDC) / Safety Class (SC), Safety Design Significant
(SDS) / Safety Significant (SS), and Risk Reduction Class (RRC) / Additional Protection
Class (APC).

MDS: Refers to the mechanical data sheet for the Vessel Vent Caustic Scrubber, Buyer
document number 245 90-PTF-MKD-PVP-00002.

MR: Refers to the material requisition for the Vessel Vent Caustic Scrubber, Buyer
document number 24590-QL-MIRA-MKAS-00002.

R5: Radiation classification for areas considered to be high or very high radiation areas.

Scrubber: Refers to the PTF Vessel Vent Caustic Scrubber, plant item number 24590-

PTF-MK-PVP-SCB-00002.

1.5 Safety/Quality Classifications

Refer to the MIDS for the quality level and seismic category designations of the Scrubber.

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and documents

listed below, which are an integral part of this specification.
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2.1.2 W/hen specific chapters, sections, parts, or paragraphs are listed following a code,
industry standard, or reference document, only those chapters, sections, parts, or
paragraphs of the document are applicable and shall be applied. If a date or revision is
not listed in section 2, the latest issue, including addenda, at the time of Request for
Quote shall apply. The dates and revisions listed in section 2 shall apply to subsequent
references to codes and standards within this specification. When more than one code,
standard, or referenced document covers the same topic, the requirements for all must be
met with the most stringent governing.

2.2 Codes and Standards

2.2.1 ASME Boiler and Pressure Vessel Code, Section VIII, Division 1, Rules for Construction
of Pressure Vessels.

2.2.2 ASME AG- 1 -1997 Article AA, Code on Nuclear A ir and Gas Treatment.

2.2.3 ASME-NQA-I -19 89, Quality Assurance Program Requirements for Nuclear Facilities.

2.2.4 10 CFR 8 35, Occupational Radiation Protection.

2.2.5 ANSIIAISC N690-1994* Specifi cation for the Design, Fabrication, and Erection of Steel
Safety-Related Structures for Nuclear Facilities.
* This standard is tailored-in Appendix C of the Safety Requirements Document (SRD)
(2.3.22). Engineering Specification is in accordance with the tailoring in Appendix C.

2.3 Reference Documents/Drawings

2.3.1 24590-PTF-MKD-PVP-00002, Mechanical Data Sheet for the PTF Vessel Vent Caustic
Scrubber.

2.3.2 245 90-WTP-3P-GOOO-TOOO 1, General Specifi cation for Supplier Quality Assurance
Program Requirements.

2.3.3 245 90-WsTP-3 PS -GOOO-T0002, Engineering Specification for Positive Material
Identification (PMI) for Shop Fabrication.

2.3.4 245 90-W;TP-3P5 -GOOO-TOOO3, Engineering Speci(fication for Packaging, Handling and
Storage Requirements.

2.3.5 24590-WTP-3P-MV0O-TOO 1, Engineering, Specifi cation for Pressure Vessel Design
and Fabrication.

2.3.6 245 90-WTP-3P5-MVOO-T0002, Engineering Specification for Seismic Qualification
Criteria for Pressure Vessels.

2.3.7 245 90-W TP-3 PS-MIVB2-TOO 1, Specification for Welding qf Pressure Vessels, Heat
Exchangers and Boilers.

2.3.8 24590-WTP-3PS-SSOO-T0002, Specification for Welding of Structural Stainless Steel
and Welding of Structural Carbon Steel to Structural Stainless Steel.

2.3.9 245 90-WTP-MV-M5 9T-0000 1. Pressure Vessel Tolerances Standard Details.
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2.3.10 24590-WTP-MV-M59T-00007, Thertnowell Connection Standard Details.

2.3.11 245 90-WTP-MV-M5 9T-00009, Lifting Lugs Standard Details.

2.3.12 245 90-WTP-M V-MS 9T-000 10, Tailing Lug Standard Details.

2.3.13 245 90-WTP-MV-M5 9T-000 12, Grounding Lug Standard Details.

2.3.14 245 90-WTP-MV-M5 9T-000 1600 1, Vessel Connections Standard Details Sheet I of 3.

2.3.15 245 90-WTP-MV-M5 9T-000 16002, Vessel Connections Standard Details Sheet 2 of 3.

2.3.16 Deleted

2.3.17 245 90-WTP-MV-M5 9T-000 18, Vessel Name Plate Standard Details.

2.3.18 245 90-WTP-PW-P30T-0000 1, WTP End Prep Detail for Field Butt Welds.

2.3.19 24590-WTP-3PS-SS90-T0001, Engineering Specification for Seismic Qualification of

Seismic Category V111 Equipment and tanks.

2.3.20 245 90-WTP-DC-ST-0 1-001, Structural Design Criteria.

2.3.2 1 24590-WTP-DC-ST-04-001, Seismic Analysis and Design Criteria.

2.3.22 245 90-WTP-SRD-ESH-0 1-00 1-02, Safety Requirements Document, Volume II
2.3.23 245 90-WTP-3P5-MVO0-T0003, Engineering Specification for Pressure Vessel Fatigue

Analysis.

3 Design Requirements

3.1 General

3.1.1 As Low As Reasonably Achievable (ALARA) principles shall be applied to the design of

the Scrubber per 10 CFR 835, Occupational Radiation Protection.

3.1.2 Seller shall design the Scrubber to the requirements of
" this specification
* applicable codes, standards and documents in section 2 of this specification
* Buyer document#~ 24590-WTP-3P-MVOO-TOOO1, Engineering Specifi cation for-

Pressure Vessel Design and Fabrication
" ASME AG- 1-1997 Article AA-4000, Code on Nuclear Air and Gas Treatment
" the MDS (mechanical data sheet # 24590-PTF-MKD-PVP-00002)
" the MR (material requisition # 245 90-QL-MRA-MKAS-00002)

3.1.3 The Scrubber, including the packed section and dry packing section, shall be designed to
operate continuously for a minimum service life of 40 years without access for
maintenance. Seller shall provide documentation, including but not limited to
calculations and analyses, to support their design and performance of the equipment.
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3.1.4 Seller shall provide a written performance guarantee for the Scrubber which shall
include, but shall not be limited to, process and design calculations.

3.1.5 The main components of the Scrubber shall include, but shall not be limited to, the
following:
" A ring beam for vessel support
* A vertical cylindrical scrubber sump vessel with a vessel skirt and associated nozzles
" A cylindrical column above the scrubber sump vessel. The column consists of the

following:
- A packed section (which may have one or more packed beds) filled with Raschig

Rings, Intalox Saddles, or other similar packing, random or structured, for offgas
scrubbing

- A distribution system for the scrubbing solution above the packed section
(irrigation and recirculation)

- A dry packing section above the packed section for the removal of fine mists
- Wash system for the dry packing and the packed section
- Associated nozzles

* Lateral Restraint

3.1.6 Deleted

3.1.7 Seller shall identify all interfaces and requirements for external connections supplied by
the Buyer. The type and location of interfaces shall be reviewed and approved by the
Buyer prior to fabrication.

3.1.8 Seller shall design the Scrubber and its internals, particularly the packed sections, to meet
the requirements of testing, packaging, shipping (in the vertical and horizontal positions),
handling, storage, installation, and operation of the Scrubber.

3.1.9 Corrosion allowance is specified in the MDS and shall be applied to all surfaces exposed
to process vapor or liquid.

3.1.10 Deleted.

3.1.11 Seller shall provide a report containing equipment reliability figures for all maj or
components and sub-components of the Scrubber. The report shall be submitted to the
Buyer for review per Form G-321-E of the MR. The reliability figures shall include, as a
minimum, the following:
" Failure rate, or mean time between failure (whichever is available).
" Estimated modes of failure (example, vessel failure, packing failure, nozzle failure,

etc.). This may be delineated in a Failure Mode and Effect Analysis (FMEA). The
method used to perform the FMEA (example, MIL-STD- 1629) and the year shall be
specified. All assumptions used to perform the FMEA shall be clearly stated.

" Recommended maintenance and frequency, as applicable.
* Estimated time to perform the recommended maintenance, as applicable.

The data above shall be based on the physical and environmental conditions delineated in
this specification. Where possible, the Seller shall compare the figures for the equipment
in this specification to similar equipment sold and serviced by the Seller. The source for
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all estimates and any underlying assumptions shall be stated. If software is used to
perform the FMEA, the Seller shall specify the software and the version used (example
software, Relex, Isogen, Reliasofi, etc.).

3.2 Basic Description

The Scrubber treats the combined vent offgas collected from process vessels located in the PTF
primarily to absorb Nitrogen Oxides (NOx) gases and other acidic gases and removes large
particulates from the feed gases.

The vent offgas flows up through the packed section of the Scrubber. The packed section shall be
filled with either Raschig Rings, Intalox Saddles, or other similar random or structured packing,
to provid eficient contact between the vent offgas and the alkaline scrubbing solution flowing
down through the packed section. Part of the NOx gases and other acidic gases, i.e. carbon
dioxide, present in the vent offgas react with the alkaline scrubbing solution to formn sodium salts.
The scrubbing solution is collected in the scrubber sump vessel below the packed section. The
pH level of the scrubbing solution shall be monitored and maintained within the operating pH
lirmits by intermittent addition of fresh 5 molar caustic solution to the scrubber sump vessel.

The Scrubber shall remove some radioactive aerosols and reduce the radioactive particulate
loading on the vessel vent High Efficiency Mist Eliminators (HEMEs) located downstream of the
Scrubber. The Scrubber must achieve a decontamination factor (DF) of at least 1 .8 for the
removal of NOx gases and a DE of at least 3.5 for the removal of large particulates for particulate
sizes of 2 tmr and larger.

The scrubber sump vessel batch volume shall be based on the sump vessel dimensions specified
in the MDS and the total addition of caustic, the maximum condensate collected from contacting
with the scrubber inlet offgases, and the runback volume of scrubbing solution in the event of
stoppage of the vessel vent scrubber recirculation pumps. Total number of transfers per day,
corresponding volume, and operating time shall be determined by Seller.

The vessel vent scrubber recirculation pumps, PVP-PMP-0000 lA/B (one operating, one standby),
shall supply part of the scrubbing solution to the top of the packed section. The rest of the
scrubber solution is recirculated back to the scrubber sump vessel to provide adequate mixing. A
heat exchanger designed and provided by the Buyer will maintain the temperature of the solution
recirculated to the packed section at 70 degrees F. The Buyer will provide the pumps per the
Seller's confirmation of scrubbing solution flow rates and supply pressure specified on the MIDS.

Demineralized water shall be added intermittently to the Scrubber, via the wash system, either to
clean and reduce the operating pressure drop across the packings, or to supply makeup
requirements for maintaining liquid level in the scrubber sump vessel.

The vessel vent scrubber recirculation pumps also transfer scrubbing solution to the receipt
vessel, PWID-VSL-00044. This is currently planned once a day (or upon a high level condition in
the scrubber sump vessel) to maintain the liquid level of the scrubber sump vessel within the
operating limits. An overflow line shall be provided to accommodate overflow of the scrubber
sump vessel to the plant overflow vessel, PWD-VSL-00033.

Paragraph deleted.

Outlet offgyases from the Scrubber flow to the vessel vent HEMEs. The Scrubber is located
upstream of the HEMEs to saturate the offgas, thus avoiding any damage to the HEME elements
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from dry operation. The Scrubber shall provide for the removal of condensate and cool the offgas
stream during the upset event of loss of chilled water supply.

3.3 Performance

3.3.1 Refer to the MDS for performance requirements and amount of NO 2 (Nitrogen Dioxide),
NO (Nitric Oxide) and CO2 (Carbon Dioxide) in the offgas inlet. Seller shall update the
MDS per Form G-321 -E of the MR with the required information for review by the
Buyer.

3.3.2 Seller shall recommend additional operating parameters that must be monitored for the
Scrubber to achieve the required performance.

3.3.3 Seller shall provide the optimum operating pH range for the scrubbing solution to achieve
the required performance.

3.3.4 Seller shall provide the optimum operating and maximum rates of recirculation and
delivery pressures of scrubbing solution for scrubbing and mixing purposes.

3.3.5 The Scrubber shall achieve a minimum DF of 1.8 for the removal of NOx.

3.3.6 The Scrubber shall achieve a minimum DF of 3.5 for the removal of large particulates for
particulate sizes of 2 urm and larger. Seller shall provide the DF for particle sizes of I tm
and above as well as the DF for particle sizes of 0.5 jam and above.

3.3.7 Seller shall provide detailed operating instructions, in the form of a manual or similar,
describing how to operate the Scrubber for all conditions (startup, normal, abnormal,
shutdown) to achieve the required performnance.

3.3 .8 Seller shall provide the required flow rates and supply pressures of the demnineralized
water for wet packing and dry packing flushing.

3.3.9 Refer to the MDS for the maximum allowable pressure drop across the Scrubber,

3.4 Scrubber Design and Standard Details

3.4.1 Refer to the MDS for the dimensional constraints and design conditions of the Scrubber.
Seller shall provide the outline dimensions, dry weight, test weight, and operating weight
for the Scrubber in the form of a drawing or similar per Form G-32 1 -E of the MR.

.3.4.2 Ring beam design and fabrication shall comply with the ring beam detail in the MJJS.

3.4.3 Nozzle design shall be in accordance with section 3.6 of Buyer document # 24590-WTP-
3PS-MVOO-TOOOI1, Engineering Specifi cation for Pressure Vessel Design and
Fabrication.

3.4.4 Nozzle loading and reinforcement requirements shall be in accordance with sections 3.7
and 3.8 of Buyer document # 245 90-WTP-3 PS -MVOO-TOOO 1, Engineering Specification
fior Pressure Vessel Design and Fabrication.

3.4.5 Lifting lug design shall he in accordance with Buyer document # 24590-WTP-M-
M459T-00009, Lifting Lugs Standard Details.
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3.4.6 Tailing lug design shall be in accordance with Buyer document # 24590-WTP-MV-
MS 9T-000 10, Tailing Lug, Standard Details.

3.4.7 Grounding lug design shall be in accordance with Buyer document # 24590-WTP-MV-
MS 9T-000 12, Grounding, Lug Standard Details.

3.4.8 Deleted

3.4.9 Seller shall provide a nameplate for the Scrubber in accordance with Buyer document #
245 90-WTP-MV-M5 9T-000 18, Vessel Name Plate Standard Details. General note 6 of
245 90-WTP-MV-M5 9T-000lIS does not apply.

3.4.10 Match mark the ring beam and the vessel skirt, using a line of welding bead. relative to

north orientation after best fit.

3.5 Environmental Conditions

3.5.1 The Scrubber shall be stored outdoors prior to installation at ambient temperature rangyingT

from -237F to 11 3'F with relative humidity ranging from 5% to 100%.

3.5.2 The Scrubber will be located in room number P-0 104, a Black Cell (R5 CS), at 0'-0"
elevation of the pretreatment facility. The room will be maintained between 59'F dry

bulb and I I30F dry bulb with an average relative humidity of 10.7%. The pressure in the
room is between -1.0"WG and -1.4 "WG. Radiation dose rate is expected to be 100,000
mRad/hr.

3.5.3 Environment Qualification is not applicable to the PTF Vessel Vent Caustic Scrubber.
The scrubber and scrubber internals are constructed from metal.

3.6 Loading

3.6.1 Seller shall design the Scrubber to be capable of handling the loads and stressesimoe
on the Scrubber during testing, packaging, shipping (in the vertical and horizontal
positions), handling, storage, installation, operation, and a Design Basis Earthquake
(DBE).

3.6.2 Seller shall performn seismic analysis per the requirements of Buyer document # 24590-
WTP-3P5-MVOO-T0002, Engineering Specification for Seismic Qualification Criteria for
Pressure Vessels and 24590-WTP-3PS-SS90-TOOOl., Engineering Specification for
Seismic Qualification of Seismic Category 1111 Equipment and Tanks. Refer to Section 2
of the MR for the attached In-Structure Acceleration Response Spectra.

3.6.3 Seller shall provide the dead weight, operating weight, and center of gravity for the
colun section, sump vessel, and the entire Scrubber per Form G-321 -E of the MR.

3.6.4 Seller shall provide the base reaction (with seismic load combinations) of the Scrubber
per Form G-321 -E of the MR.
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3.7 Instrumentation and Control Requirements

3.7.1 Seller shall recommend instrumentation and controls required for the Scrubber to achieve
its required performance.

3.7.2 Seller shall provide functional test set points and recommended operating set points for
the Scrubber.

3.7.3 Seller shall design, fabricate and install the necessary components for Buyer supplied and
installed instrumentation. The components include, but are not limited to, thermnowells,
dip legs, dip pipes, and nozzles.

3.7.4 Thermnowell design shall be in accordance with Buyer document # 24590-WTP-MV-
M5 9T-00007, Thermnowell Connection Standard Details.

3.7.5 Scrubber connection design shall be in accordance with Buyer document numbers 245 90-
WTP-MV-M5 9T-000 1600 1, Vessel Connections Standard Details Sheet]I of 3, and
24590-WTP-MV-M59T-000 16002, Vessel Connections Standard Details Sheet 2 of 3.

3.8 Accessibility and Maintenance

3.8.1 The Scrubber will not be accessible for maintenance once it is put in operational service.
Seller shall consider-and recommend all necessary features to ensure the Scrubber does
not fail for a minimum service life of 40 years.

3.8.2 Seller shall design and install a wash system to clean the dry packing and packed section
as and when required. Seller shall recommend the frequency and period of cleaning as
preventive maintenance for the given duty conditions. The wash system will be supplied
with demnineralized water.

3.9 Lateral Restraint for scrubber at elevation 41'-6"'

3.9.1 The Buyer will provide embeds at 41'-6" elevation to support the use of a lateral restraint
to reduce the bending moments in the upper column, to lower vessel Junction and to
reduce moments at the base. The seller shall design, fabricate, and inspect the lateral
restraint.

3.9.2 The lateral restraint shall be designed in accordance with 24590-WTP-DC-ST-Ol-00l,
Structural Design Criteria and 24590-WTP-DC-ST-04-00l. Seismic Analysis and Design
Criteria.

3.9.3 This specification section takes precedence over section 1.3, "Analysis and design of
equipment/ tank supports to be furnished by the Buyer", 24590-WTP-3P5-S590-T000 1,
Engineering Specification for Seismic Qualification of Seismic Category I / 11 Equipment
and Tanks.

3Y94 The seller shall provide a calculation for the lateral restraint including: loads on the
embed plate, size of field weld at the embed plate, and sizing of the lateral restraint
support members.
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3.9.5 The lateral restraint design shall take in to account the Relative Displacement values
specified in attachment 5 of the Material Requisition.

3.9.6 The lateral restraint design shall include field trim or adjustability to account for the
vessel elevation and wall construction tolerances.

* Vessel construction elevation tolerance is;, plus 0 inches, minus 1/4 inches
* Vessel location with respect to the black cell walls is; plus or minus 1 inch

Seismic Anchor Motion (SAM).

3.9.7 Provide the following information in the seismic report for the Vessel Vent Caustic
Scrubber:

" For nozzles which are currently modeled in the finite element model the x, y and z
displacements at the nozzle / shell / head intersection. The coordinates x, y and z are
to be aligned with or referenced to the plant coordinate system identified on your
fabrication drawings.

* For nozzles not currently modeled in the finite element model the same information
is required as above.

* Stiffness coefficients for each nozzle currently modeled in the finite element model.
Stiffniess, coefficients shall be reported as follows:
* Cylindrical shell mounted nozzles

* In plane shall be presented as longitudinal plane
* Out plane shall be represented as circumferential plane
* Torsional

* Sinher-ical shell (head) mounted nozzles
n plane shall be presented as meridional plane

* Out plane shall be presented as latitudinal plane
* Torsional

4 Materials

4.1 General

4.1 .1 All materials of construction for the Scrubber shall confonin to the requirements of:
* this specification
* Buyer document # 24590-WTP-3P-MVOO-TOOO 1, Engineering0 Specification for

Pressure Vessel Design and Fabrication
* Buyer document # 24590-WTP-3P5-GOOO-T0002, Specification for Positive

Material Identification
* the MDS
* the MR
* ASME AG-1-1997 Article AA-3000, Code on Nuclear Air and Gas Treatmnent

4.1.2 Seller shall provide Material Safety Data Sheets (MSDSs) for all applicable materials
used in the construction of the Scrubber.

4.1.3 All materials used in the construction of the Scrubber shall be resistant to the radiation
dose rate indicated in section 3.5 of this specification.

Page 11
24590-GO4B-F00019 Rev 0 Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MKAS-TOoO1, Rev 2
PTF Vessel Vent Caustic Scrubber

4.1.4 The lateral restraint shall be stainless steel in accordance with section 7.1.2, 24590-WTP-
DC-ST-Ol1-00O1, Structural Design Criteria.

4.2 Prohibited Materials

4.2.1 Mercury and other low melting point metals, their alloys, or materials containing such
metals as their basic constituents shall not be used in the construction of the Scrubber.

4.2.2 Sulfides and halides shall not be used in direct contact with stainless steel.

4.2.3 Asbestos shall not be included in any component of the Scrubber.

4.2.4 Carbon steel shall not be included in any component in contact with fluid and the vessel.

4.2.5 Halide containing materials shall not be used in any component of the Scrubber.

5 Fabrication

5.1 General

5.1.1 Fabrication of the Scrubber shall conform to the requirements of:
* this specification
* Buyer document#H 245 90-WTP-3P-MVOO-TOOO 1, Engineering Specification for

Pressure Vessel Design and Fabrication
* the MR
" ASME AG-1 -1997 Article AA-6000, Code on Nuclear Air and Gas Treatment

5.1.2 Fabrication tolerances shall conform to the requirements of ASME Boiler and Pressure
Vessel Code, Section VIII, Division 1, Rules for Construction of Pressure Vessels, and
Buyer document # 24590-WTP-MV-M59T-OOO1, Pressure Vessel Tolerances Standard
Details.

5.1.3 End preparations of field butt welds shall be in accordance with Buyer document #
245 90-WTP-P W-P30T-OOO 1, WTP End Prep Detailfor Field Butt Welds.

5.2 Welding

5.2.1 Welding of the Scrubber shall conform to the requirements of the documents listed in
section 5. 1.1 of this specification and Buyer document # 24590-WTP-3PS-MVB2-TOOO 1,
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers.

5.2.2 Welding of structural steel shall conform to the requirements of Buyer document #
245 90-WTP-3PS-SSOO-T0002, Specification for Welding of Structural Stainless Steel
and Welding of Structural Carbon Steel to Structural Stainless Steel.
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6 Tests and Inspections

6.1 General

6.1.1 Seller shall conduct and be responsible for all testing and inspections of the Scrubber per
the requirements of:.
* this specification
* ASME Boiler and Pressure Vessel Code, Section VIII, Division 1, Rules for

Construction of Pressure Vessels
* Buyer document#~ 24590-WTP-3P-MVOO-TOOOI1, Engineering Specifi cation for

Pressure Vessel Design and Fabrication
* the MR
* ASME AG-1-1997 Article AA-5000, Code on Nuclear Air and Gas Treatment

6.1.2 Nondestructive Examination requirements shall be in accordance with sections 6.1, 6.2,
and 7.2 of Buyer document # 24590-WTP-3PS-MVOO-TOOO1I, Engineering Specifi cation
for Pressure Vessel Design7 anid Fabrication.

6.1.3 Seller shall develop and submit detailed test and inspection procedures for conducting all
testing and inspections required per this specification, applicable codes, standards, and
reference documents for review by the Buyer prior to fabrication of the Scrubber.

6.1.4 Seller shall complete and submit reports of all testing and inspections. Reports shall
identify the component tested or inspected, date performed, applicable procedures,
acceptance criteria, person performing the test or inspection, results, and conclusions.
Drawings of test setups shall be included. All testing and inspection results shall be
certified.

6.1.5 Control and calibration of measuring and test equipment shall be in accordance with
ASME AG-I -1997 Article AA-5 130, Code on Nuclear Air and Gas Treatment.

6.1.6 Nondestructive Examination for the ring beam shall meet the additional requirements of
ANSJIASC N690, section 11, 24590-WTP-3PS-SSO0-T0002, Welding of Structural
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel. All
ring beam welds are considered critical welds. Section 11I is mandatory even if the web
to flange weld NDE is not indicated on a drawing.

6.1.7 Nondestructive Examination for the lateral restraint shall meet the additional
requirements of ANSIIAISC N690, section 11, 24590-WTP-3PS-SS00-T0002, Welding
of Structural Stainless Steel and Welding of Structural Carbon Steel to Structural
Stainless Steel.

7 Preparation for Shipment

7.1 General

7.1.1 The Scrubber shall be prepared for shipment in accordance with:
*Buyer document # 24590-WTP-3P-MVOO-TOOOI, Engineering Specication for
Pressure Vessel Design and Fabrication
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" Buyer document #t 24590-WTP-3PS-GOOO-T0003, GeneraZ Specifi cation for
Packaging, Shipping, Handling and Storage Requirements

* ASME AG-l -1997 Article AA-7000, Code on Nuclear Air and Gas Treatment

7.1.2 All results of shop tests and inspections for the Scrubber shall be reviewed by the Buyer
prior to preparing and packaging it for shipment.

7.1.3 Seller shall verify,, by calculation, that the Scrubber and its internals will withstand loads

occurring during shipping, handling and installation.

7.2 Tagging

7.2.1 All packages shall be clearly and suitably tagged to at least show the Seller's name,
Buyer's name, plant item number, purchase order number, package contents, parts list
(for each package), and handling instructions.

7.2.2 The Scrubber shall be identified using a nameplate as specified in section 3.4.9 of this
specification.

7.3 Shipping, Handling and Storage Instructions

Seller shall submit shipping weights as well as detailed shipping, handling, and storage
instructions for the Scrubber prior to its shipment per Formn G-32 I -E of the MR.

8 Quality Assurance

8.1 General Requirements

8.1.1 Seller's Quality Assurance Program (QAP.) requirements are specified in Buyer
document ft 24590-WTP-3P-GOOO-TOOOl, General Specification for Supplier Quality

Assurance Program Requirements.

8.1.2 Seller's QAP manual shall be submitted to the Buyer for review in accordance with
Buyer document ft 24590-WTP-3P-GOOO-TOOO 1, General Specifi cation for Supplier
Quality Assurance Program Requirements.

8.1.3 Seller's QAP, as a minimum, shall contain the requirements detailed in the Supplier
Quality Assurance Program Requirements data sheet listed in section 2 of the MR.

8.2 Quality Related Components

8.2.1 Seller shall have in place a QAP meeting the requirements of ASME-NQA-l-1989,
marked as applicable in Supplier Quality Assurance Program Requirements Data Sheet
attached to the MR, and Buyer document ft 24590-WTP-3P-GOOO-TOOOl, General
Speciflcation for Supplier Quality Assurance Program Requirements.

8.2.2 The successful bidder must pass a pre-award survey by the Buyer. Seller shall
demonstrate that its quality program is in compliance with the procurement quality
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requirements listed in the Supplier Quality Assurance Program Requirements Data Sheet.

Seller shall allow the Buyer, its agents, and DOE access to their facility and records
pertaining to this purchase order for the purpose of QA audits and surveillance at
mutually agreed times.

8.2.3 All items shall he manufactured in accordance with Seller's QAIP that meets the
requirements of ASME NQA- -1989, and has been previously evaluated and accepted by
the WTP Quality Assurance Organization.

8.2.4 Seller shall submit their QAP and work plan to the Buyer for review prior to
commencement of work. The plan shall include documents and procedures to implement
the work and include a matrix of essential QA elements cross referenced with the
documents or procedures.

9 Configuration Management

9.1 The equipment covered by this specification is identified with the plant item number

shown in the MDS. The equipment shall be identified in accordance with section 7.2,

Tagging, of this specification.

9.2 Substitutions and deviations shall be in accordance with section 2.6 of the MR.

10 Documentation and Submittals

10.1 General

10.1.1 Seller shall submit to Buyer all detailed designs, documentation, procedures, instructions,
calculations, analyses, manufacturer data, inspection reports, test reports, certifications,
certificates, manuals, MSDSs, and drawings required per this specification, its addenda
and attachments, the MR, and referenced codes, standards and Buyer documents.

10.1.2 Seller shall submit to Buyer the Engineering and Quality Verification documents in the
forms, quantities, and timing shown in Form G-321-E, Engineering Document
Requirements, and Form G-32 1-V, Quality Vlerification Document Requiremnents, in
section 3 of the MR.

10.1.3 Section 2.6 of the MR applies for substitutions and deviations.

10.1.4 Each documentation transmittal package shall have a documentation inventory sheet

attached listing all documents and the number of pages in each.

10.1.5 The seller shall submit to the buyer all detail designs, documentation, calculations,
analysis, inspection reports, test reports. certifications, certificates, and shop detail
drawings for the lateral restraint.
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10.2 Calculations

All calculations to be provided to the Buyer shall be orderly, complete, and sufficiently clear to
permit verification. The body of the calculations shall include:
" a concise statement of the purpose of the calculation
* input data, applicable criteria, and stated assumptions
* a list of references used, including drawings, codes, standards, and computer programs

(indicate the version or issue date)
*a discussion of rationale used for design assumption basis
*equations used for all computations
*numerical calculations including identification of units used
*a concise statement addressing the calculation results and/or recommendations
*a table of contents for complex calculations

10.3 Schedules

10.3.1 A detailed schedule of engineering, document submittals, material purchases, fabrication,

shop tests, and shipment shall be submitted using Form 15EX in section 3 of the MR.

10.3.2 Deleted
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R11222237IIlII 111 l
PLANT ITEM No. R1223

MECHANICAL DATA SHEET: VESSEL259PTFMVPW-S004

Project RPP-WTP P&ID 24590-P TF-M6-P WD-00002001, and 00046

24590-P TF-M6-LIFP-00007007, 00008007, 00009006, and A
_______ ________________________00011005. A

Project No 24590 Calculations: Attachment 1 Z8
Project Site Hanford Vessel Drawing L24590-P TF-M V-P WD-00010001, 10002, and 10003
Description: Plant Wash Vessel Reports IAttachment 1 787

Reference Data
Cnarge Vessels (Teg Numbers) PWD-VSL-00121, PWD-VSL-00122, PWD-VSL-00123, PWD-VSL-00124, PWD- VSL -00 125
Pulsejet Mixerst Agitetors (Tag Numbers) PWD-PJMf-00021, PWD-PJM-00022, PWD-PJMf-00023, PWD-PJM-00024, PWD-PJM-

00025, PWD-PJMI-00026, PWD-PJM-00027, PWD-PJM-00028
REDs/Pumps (Tag Numbers) PWD-RFD-00 121, PWD-RFD-00 122, PIWD-RFD-00 123, PWD-RFD-00 124, PWD-RFD-00 125-

_______________________ Design Data _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Quality Level Q (Note 13) Fabrication Specs 2459-W7--3P-MVO0-70001
Seismic Category sc-1 Design Code IASME V1II Div I
Service/Contents Radioactive Liquid Code Stamp ]Yes
Design Specitic Gravity A.3 NB Registration yes
Maximum Operating Volume gal 88,636 L\AWeights (los) Emptv Operatingt Test
Total Volume gal -103,029 /8\ Estimated 227,000 1,178,000 1,08,0
Environmental Qualification See EQD Section q

InieDiameter inch 276 Wind Design Not Required
Lnt/egt(LT) inch -306 Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3P-MVOO-T0002
Operatino Desion Desron

nternalPressure paig 0.00 15 MI NA
Extarnal Pressure psig 1. 8 MINA -Postweld Heat Treat Not Required

_M 7 --r-s--riAllowanceInh 04

MisgnMetal aemp. 'F 40 1_ Cors1 inn 0-4(oe-1&1~
Materials of Construction

Comnonent Material Minimum Thickness ISize Containment
Top Head SA 240 316 (Note 1) See Drawing Auxiliary (Note 6)
Shail SA 240 316 (Note 1) See Drawing Primary (Note 6)
Bottom Head SA 240 316 (Note 1) See Drawing Primary (Note 6)
Support SA 240 304 (Note -1) See Drawing N/A
JackatICoils/Halt-Pipe Jacket N/A N/A N/A
Internals SA 240 316 (Note -1) See Drawing Thermo wells Primary
Pipe SA 312 TP316 Seamless (Note 1) See Drawing Primary (Note 6)
Forgings, Bar stock SA 182 F316 (Note 1) See Drawingq N/A
Gaskets N/A NIA N/A
Bolting N/A N/A N/A

_________________Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insuiation Material Not Applicable
Insulation Thickness (inch) Not Applicable Internal Finisht Note 3

External Finish Note 3
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Remarks

Note 1: Max. carbon of 0.030 %

Note 2: Deleted

Note 3: Welds descaled as laid.

Note 4:, Vessel volumes are approximate and do not account for the manufacturing tolerances, nozzles, and
displacement of internals.

Note 5:- This vessel is in a Black cell.

Note 6: All welds forming part of the primary and auxiliary containment including nozzle attachment welds shall be
subjected to 100% volumetric examination.

Note 7:, Contents of this document are Dangerous Waste Permit affecting.

Note 8:- Deleted

Note 9: Ensure that an additional 0. 116"f is available for erosion in the bottom head and shall report the minimum
thickness required for all specified loading conditions, exclusive of erosion and corrosion allowances,

Note 10:- Ensure that an additional 0.0 64" is available for erosion in the lower 4"f of the interior conical surface of the
pulse jet mixers.

Note 11: Deleted 4
Note 12: Delete
Note 1 3: Vessel to be designed, fabricated, and tested to 0, L-1 requirements defined in 24590-WTP-3P-MVOO-T10001.

Note 14: Change to quality level, operating external pressure, revised specific gravity, revised operating temperature,
revised external pressure, revised corrosion allowance, revised Notes 9 8 10, added Notes 13, 14, 15, 16, 17,
18, 19, 20, and 21, added functional/safety requirentents, added seismic section, change to parent vessel cyclic
data, change to hydrodynamic loads for normal operations, revised single overblow loads, added MOB loads,
change to PJM cyclic data, added HPA V load conditions and loads, added E&NS table and signature, added
Equipment Qualification Data Sheet, added DOE Radioactive Material Disclaimer. If any Sections contain a
revision triangle next to the Section heading means the entire section has been revised or is new - the entire
section must be reviewed for changes/additions.

Note 15: Renumbered Equipment Qualification Notes for clarity. Revised Hydrodynamic Loading, PJM Overblow Loads,8
and Nozzle Loads Sections. Added External Pipe Support Loads.

Functional/Safety Requirements Z
PWD-VSL-00044 (parent vessel) is considered a high active process vessel credited to prevent spills of large quantities of
high activity process liquid and provide primary confinement for radioactive releases. Pulse Jet Mixers (PJMs) provide a
mixing function in the vessel. Vessel level instrumentation, which includes the bubbler tubes, provides level monitoring to
prevent overflows and ensure proper headspace volumes are maintained. In order to meet the above functions, the vessel
and internals shall be designed and fabricated in accordance with A SME Section V111 and must meet all Division I code
allowables for all defined load conditions/combinations.

SeismicA
" Seismic Response Spectra curves: Figures 67, 68, and 69 from calculation 24590.PTF.SOC.S55T.0057 (CCN 188859).
* Seismic analysis to be combined with operating conditions, overblow, and any sloshing loads imposed.
* Sloshing loads on vessel internals are per ASCE 4.198.
" Analysis to consider worst case seismic loads on the vessel proper and on the vessel internals.

Page 2 of 16 DATA SHEET: 24590-PTF-MVD-PWD-00002, Rev 8



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 250PFM-W-S-04

Design Considerations for Loads Induced by Pulse Jet Mixers (PJMs) AL
Pulse Jet Mixers (PJMs) are designed to mix the vessel contents using a liquid jet discharge. PJMs are driven by compressed air. The
mixing is required to enhance heat transfer, to break up hydrogen -con tainin g particles, and to homogenize the solution. Normally, the PJMs
are operated simultaneously within the parentivessel

The PJMs operate in the following three cycles: Suction, Drive and Vent. During the suction cycle a vacuum is created in the PJM heads pace
and the level within the PJM rises to fill the PJM. During the drive cycle the PJM is pressurized and liquid is discharged. During the vent
cycle, the pressure in the headspace approaches atmospheric and the level within the PJM is allowed to reach equilibrium.

Vessel components shall be designed to withstand loading induced by PJM operations as described herein.

Normal Operations: Liquid flows around internal structures within the parent vessel producing hydrodynamic loads such as drag and vortex
shedding.

To mitigate the dynamic effects, the following pipe sizes dipped internal to the vessel are required to have a minimum first natural frequency
that is double the vortex shedding frequency:

Nominal Pipe Size -Minimum First Natural Frequency
1 inch (<12" from bottom head) 14 Hz*
1 inch (>12" from bottom head) 12 Hz*

2 inch 8.0 Hz*
3 inch 5.0 Hz**

See 24590-VVTP-MVC-50-OOO1
By extrapolation from 1 inch and 2 inch

Overblow Condition: Occasionally the drive cycle lasts too long and compressed air is discharged from the PJM. Overblows can also occur
during system calibration. One or multiple PJMs may overblow at any time. These conditions induce acoustic and bubble rise loads on
structures.

All internal components shall be designed for the combination of normal operational hydrodynamic loads and overblow loads. Single
overblows (SOB) are assumed to act concurrently with the seismic event, however multiple overblows (MOB) are not assumed to act
concurrently with the seismic event. Figure I (below) provides the acoustic load intensity that encompasses both SOB and MOB.

A
Hydrodynamic Loads Due to Normal PJMV Operations

Normal operation imposes a cyclical load ranging between -0.15 and 0.25 psi in the radial direction and -0.15 to 0.15 psi in the vertical
direction. The hydrodynamic pressure applies across the projected area of the component. Positive hydrodynamic forces act in the radial,
outward direction and the vertical, upward direction. Seller shall apply the radial load simultaneously in the radial direction and normal to the]
radial direction in the horizontal plane.

Page 3 of 16 DATA SHEET :24590-PTF-MVD-PWD-00002, Rev 8



PLANT ITEM No.
MECHANICAL DATA SHEET: VESSEL 24590-PTF-MV-PWD- VSL-00044

PJM Overblow Loads AL
Discussion: During normal operation, pulse jet mixers (PJ/Ms) mix the fluid by pulling in (suction) and pushing out (drive) fluid. Duringan upset condition, designated as an 'overblow' air is discharged following the drive cycle of one or more PJMs. The load consists ofacoustic pressure (2H-z to 200Hz) developed in the first 200ms of the event and a load due to the bubble rising through the fluid.
The acoustic load and the bubble load are design loads as defined by ASME B&PVC, Section 8, Division 1, UG-22, applied statically.
The acoustic load is not added to the bubble rise load because they occur at different times during the overblow event
Acoustic Load *The acoustic design load in Figure I is applied to the visible (as viewed from the overblow origin)

surface of cylindrical targets such as pipes, charge vessels, and PJMs. The load is applied in the
direction normal to the principal axis of the target as illustrated in Figure 2. Note:- The intended
net effective load on the target is equal to the projected (i.e. cross-sectional) area of the object
times the acoustic design load (psi) indicated in Figure 1.

*Each target is considered independent of the surrounding targets: e.g. the surrounding targets do
not impede the acoustic wave by casting a shadow, as illustrated in Figure 2.

*The load is not applied to small supports such as gussets, brackets, tabs, clamps, and bolts
because they are rigid and the pressure drop across the target is negligible.

*When the vessel contains multiple PJMs, the load from one PJM is independent of the load from
other PJMs. The loads are not additive for multiple overblows.

*No internal components shall be placed within 5 PJM nozzle diameters (5 '4 in = 20 in) of a
spherical zone centered at any overbio wing PIM nozzle.

Figure 1. Acoustic Design Load Figure 2:, Load Application

1.4 
. PRINCIPAL AXIS

1A~ 1.3 TARGET

it 1.2

U 0.9

B0.9 SOURCE OF
I OVERBLOW

k 0.7

B. 0.6SURFACE

S 0.5 O

Z 0.3 SHADOW
th (NO LOAD)

Z3 0.1
0 

,., _-LA E

0 4 8 12 16~ 20 24 28 32 36 41) 44 40 52 56 60 U A C

Target Diameter (in) SOURCE OF
TARGETOVERBLOW

The following data is required to determine the load:
* Target Diameter 0
* Target Principal Axis

Overblow Source Coordinates

NumerfAosi 1000 events X 40 cycles/event for a total of 40,000 acoustic cycles.

A vertical force per projected area of 1. 7 psi is applied to the surfaces in the 36-inch diameter
cylindrical zone centered at the overbio wing PJM(s). The bubble can be at any elevation above the

Bubble Rise Load overblo wing PIM and only affects one zone (36-inch diameter region) at a time. When there are
multiple PJMs in a vessel (MOB), each PJM has it's own bubble. To simplify analysis the bubble can
be applied in a continuous cylindrical zone above each PJM top head.

Number Bubble 1000 events X I cycle/event
Rise Cycles
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Equipment Cyclic Data Sheet
IComponent I24590-PTF-M V-P WD-VSL-00044
Component Description Parent Vessel

The information below is provisional and envelopes operational duty for fatigue assessment. It is not to be used as operational data.fMaterials of Construction SA 240 316 with max. Carbon of 0.030 %
Design Life 40 years

Component Function and This is a "batch" vessel and cycle from nearly empty to nearly full. This vessel will be in the fill mode for one
Life Cycle Description day, then in the discharge mode over the next day.

Load Type Min Max Number of Cycles Comment
Design Pressure P sig 8 ~ 15 10 Nominal assumption
Operating Pressure psig 1.5 0 7.0E6 Normal Operations

__________ 0 8 2.8 40 Loss of Power
Operating 'F 59 1637\ 2920 Uniform material temperature range, not between two points
Temperature
Contents Specific Gravity 1.00 1.30 2920_____________________________
Contents Level Iinch 53 371 2920
Localized Features
Nozzles N55, F 59 212 2880
N56I

Notes
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty unless
otherwise noted.

_________________Equipment Cyclic Data Sheet
Component PWD-VSL-00121, PWD-VSL-00122, PWD-VSL-00123, PWD-VSL-00124, PWD-VSL-00125

Component Description Charge Vessels

The information below is provisional and envelopes operational duty for fatigue assessment. It is not to be used as operational data.
Materials of Construction SA 240 316 with max. Carbon of 0.030 %

Design Life 40 years

Component Function and These charge vessels are cyclically loaded using vacuum to fully fill the charge vessel with process liquid and
Life Cycle Description compressed air to fully empty the charge vessel. The charge vessels are contained within a parent vessel with

varying liquid level. They shall be designed to cycle between the maximum design pressure and the minimum
design pressure plus the external static head imposed by the parent vessel. The charge vessel supports shall
be designed to cycle between fully buoyant (charge vessel empty and parent vessel full) and fully loaded

_____________________(charge vessel full and parent vessel empty).

Load Type Min j Max Numbe r of Cycies IComment
Design Pressure psig FV 135 100 Nominal assumption

Operating Pressure psig FV 75 2. 1E5 Number of cycles varies per charge vessel 2. 1lE5 is the
____ ________ _____________maximum. 75 psig is max of any charge vessel

Operating 'F 59 163 22 aea aetVse
Temoerature 8 22 aea aetVse

Contents Specific Gravity 1.00 1.30 2920 Same as Parent Vessel

Contents Levei inch Empty Flooded 2.1E5 [Coincident with pressure cycles

Localized Features

Supports buoyant to loaded I 2.1E5

Notes
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty unless
otherwise noted.
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PLANT ITEM No.
MECHANICAL DATA SHEET: VESSEL 2459O-F7TF-MV-,PWD- VSL-00044

_________________Equipment Cyclic Data Sheet
Plant Item Number PWD-PJM-00021, PWD-PJM-00022, PWD-PJM-00023, PWD-PJM-00024, PWD-PJM-00025, PWD-PJM-00026,

PWD-PJM-00027, PWD-PJM-00028
Component Description Pulse Jet Mixers

The information below is provisional and envelopes operational du 'ty for fatigue assessment. It is not to be used as operational data.
Materials of Construction SA 240 316 with max. Carbon of 0.030 %

Design Life 40 years

Component Function and These pulse jet mixers (PJMs) are cyclically loaded using vacuum to fully fill the PJM with process liquid andLife Cycle Description compressed air to fully empty the PJM. The PJMs are contained within a parent vessel with varying liquidlevel. They shall be designed to cycle between the maximum design pressure and the minimum designpressure plus the external static head imposed by the parent vessel. The PJM supports shall be designed tocycle between fully buoyant (PJM empty and parent vessel full) and fully loaded (PJM full and parent vesselempty) states. Thrust load shall be applied only to the fully buoyant state. Assume the parent vessel is full for
_________________50% of the number of PJM cycles.

Load Type Min Max Number of Cycles Comment
Design Pressure psig FV 135 100 Nominal assumption

Operating Pressure psig FV 16 8.0OE6

Operating ~F 59 163 2920 Same as Parent Vessel
Temperature 8
Contents Specific Gravity 1.00 1.30 2920 Same as Parent Vessel
Contents Level inch Empty Flooded 8.0OE6 Coincident with pressure cycles
Thrust lbf -400 400 8.0Ek6- Conservative value

Localized Features
Supports buoyant to loaded T 8.0E6

Notes
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty
unless otherwise noted.
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 49PT.V-W VS Oo4

External Pipe Support Loads X
Thc PWD-VSL-00044 has six standoffs on its Northern face which will bc used to support four vertical pipe runs. Brackets
attached to the outer face of these six stand-offs xvill produce transverse and moment leading on the standoffs as described in
the table belowx:

Pipe Supports Dia2rarn: The loads listed beloxv have been sourced from submittal 24590-QL-POD-MVA)-00001 -04-0S, Rex'
OOB, and are considered maximum alloxxable attachment loads.

S -6"
(180)

~ 6 PL, 8" x 8" x 1" THK
SST PLATE

- ----- LOCATION
(270) OF LOAD

APPLICATION

EN
(90') (0**-

EL 3'22:_0

C D ----- - --

14 -14"EL 20' -0 .

sTO) §i pjNGB

Pipe Supports Loads Table:

(stndof) Fv Fz J______ _____________

_____________ (N ort h) (Nvertical) (Last', (in-lbf) (I n- lbf), (ir-lbf)
A 3,600 3600 5 0 1500 200030
B 3600 3600 150 1500 1 2000 1 300
C 88010 400 1 of) 2700 38000 4400
D 8800 I 100 3 100 1100 S 4400)

E 520 640 1 0 20( 4310) 1600
F 2)u 640.30 20 i31) ((0000
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 49-TMVpDVL.o4

Nozzle Loads

Design Design Loads -lbs Moments - ft-lbs
Pressure Temp

(psig) (OF)
Nozzle (Note E) (Note E) Size Load Type Fx Fy Fz MVX My Mz

Weight 234 830 234 1721 464 2248
N01 15 237 8", Seismic 734 1156 734 3503 4418 4418

Thermal 710 640 950 2870 5720 5720

N03 Weight 52 84 52 119 75 75
(Spare) N/A N/A 3" -Seismic 162 108 162 468 701 701

Thermal 140 130 190 400 800 800

N05 Weight 52 84 52 119 75 75
(Spare) N/A N/A 3" Seismic 162 108 162 468 701 701

Thermal 140 130 1190 400 800 800
Weight 87 140 87 216 135 135

N06 75 128 4" Seismic 274 183 274 878 1320 1320
Thermal 240 378 P20 760 1510 1605
Weight 87 140 87 216 135 135

N775 128 4" Seismic 274 13 { 274 878 1320 1320
Thermal 240 378 320 760 1510 1605
Weight 52 107 52 119 75 75

N08 150 F 120 3"Y Seismic 162 108 162 468 701 701
____ _____ Thermal 140 130 190 400 800 800

Weight 87 140 87 216 - 135 135
N10 75 192 4" -Seismic 274 183 j274 878 1320 1320

Thermal 240 378 J320 760 1510 1 605
Weight 50 60 50 7 [ 7588

Nil 80 372 2' Seismic 106 70 -106 158 237 237
_____ __________Thermal 120 60 100 110 210 210

Weight 1 50 60 50 75 757
N12 15 188 2" Seismic 106 70 106 158 244 262

_____Thermal 70 149 100 400 .1 210 T 210
Weight - 52 264 52 119 75 75

N13 150 120 3" Seismic 162 144 162 468 701 701
_____ __________Thermal 140 I 130 190 400 800 800

Weight 50 60 50 75 75___ _____1 7
N14 124 140 2" Seismic 106 70 106 214 237 237

_____Thermal 70 60 100 I 110 1 210 210

We Yight 50 60 50 - 75 1 75 75
N15 124 140 2" S eismic 106 70 L112 346 237 237

_____Thermal 70 60 100 110 210 210
Wegt 50 60 50 75 75 75

N16 124 140 2" Weightc 106 70 106 158 237 237
_____Thermal 70 T 60 100 110 210___ 210

Weight 50 60 50 75 2107
N17 124 140 2" -Seismic - 106 1 70 -116 1 414 23723

I____-____ Thermal L 70 1 60 100 1 110 21_i0--L 21 0
Weight 50 60 J 50 75____ 75____ 7

N18 124 140 2" Seismic 106 70 106 158 23
_____ ___________ _____ Thermal L 70 60 100 110 I 210C 210
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-PTF-MV-PWD-VSL-00044

Design Design Loads -lbs Moments - ft-lbs
Pressure Temp

(psig) (OF)
Nozzle (Note E) (Note E) Size Load Type Fx Fy Fz MVX My Mz

Weight 50 60 50 75 75 1 75
N19 124 140 2' Seismic 106 70 106 221 -237 237

____- ____[Thermal 70 80 100 148 210 210

Weight 50 60 50 75 75 F 75
N20 124 10 2" Seismic 106 70 106 j264 237 237

___________ _____Thermal 70 99 10 110 1 210 210

Weight 50 60 50 75____ 75 71___

N21 124 140 2' Seismic 106 70 1106 190 237 237

_____Thermal 70 I 60 100 j 110 1 210 210

N22 Weight 50 60 50 T 7~ 75 7
(Spare) N/A N/A 2" OD Seismic [ 106 [ 70 -106 1 158 237 237

______ _____ ______- Thermal 70 60 100 110 210 210___

Weight i 52 177 52 [119 75 75___

N23 124 140 3' Seismic 162 210 185 468 f71 701

Thermal 140 147 j190 400 800 800

Weight 52 1 209 152 188 75_ 75__
N24 124 140 3", Seismic 162 395 182 1074 701 701

Thermal 140 130 190 400 800 800 1
Weight 52 112 52 I119 75 149

N25 124 140 3" Seismic 162 134 162__ 516 842 70
__ ____ _ _ _ _ Thermal 140_ 191_ 190! 483 800 8001

Weight 52 182 52 119 75 75
N26 124 140 3" Seismic - 162 182 204 1032 701 701

__________Thermal 140 130 190 400 j800 800

Weight - 52 - 84 ~52 119_ 75_ 75_

N27 124 140 2" OD Seismic 162 i 108 162 468 j! 701 701

___ _ _ Thermal 140 130 190 I400] 8001800
Weight 87 194 87 1 287 135 1 359-N28 75 133 4" Seismic 298 I 198 274 1 878 ~11320 1320

______ ______ _____ _____Thermal 1 240 F 210 320 760 2406 11510
Weight I 87 F 140 187 216 135 1315

N29 75 133 4" Seismic 274 183 274 878 -1320 [1320
_____ ____Thermal 240 210 320 886 2999 1510

______-_____-Weight 87 207 87 F216 135 413

N30 -75 1-3 4' Seismic 274 183 274 878 1320 1320
_____ ____ Thermal 618 210 1580 1592 2620 1510

[Weight 87 04 81 26 135 282
N31 75 133 4" Seismic 338 225 274 1878 F13020 1425

______ -______ ______ _____ Thermal 240 1 210 321 820 I 1751 1510

FWeight 60 72 60! 90 1 90 90
N32 60 133 2" OD Seismic 128 84 128 F190 285 285

______ ______ ______ ______F Thermal 137 120 183 1 203 40 0

33 NAFWeight 50 1 60 50 I 75 1 75 I 75
(Spare N/A 2" OD FSeismic 106 70 10 152327

__ _ __ _ ______ ______ __ I__ Thermal 70 I 60 I 100 11 110 210 210
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PLANT ITEM No.
MECHANICAL DATA SHEET: VESSEL 24590-PTF-MV-PWD- VSL-00044

Design Design Loads -lbs Moments - ft-lbs
Pressure Temp

(psig) (OF)
Nozzle (Note E) (Note E) Size Load Type Fx Fy Fz Mx My Mz

N34 Weight 50 60 50 75 75 j 7
(Spare) N/A N/A 2" Seismic 106 70 106 158 23723

Thermal 70 60 100 110 210 210
Weight 87 140 87 216 135 135

N35 75 192 4" Seismic 274 183 274 878 1320 1320
Thermal 240 378 320 760 1510 1605
Weight 50 60 50 75 75 75

N36 125 150 2" Seismic 106 70 106 158 237 237
Thermal 70 74 100 110 210 210
Weight 50 180 50 75 75 75

N37 125 150 2" Seismic 106 98 106 158 237 237
- -Thermal 70 69 100 110 210 210

Weight 50 60 50 75 75 75
N38 125 150 2" Seismic 106 70 106 158 237 237

Thermal 70 93 100 1 138 - 210 210
Weight 50 74 50 75 75 J 75

N39 125 150 2" Seismic 106 70 106 158 237 - 329
Thermal 70 123 100 110 210 210

Wegt 50 60 50 7575 75N40^8 60 138 2" Simc 106 70 106 T 58 237 237(Note F) IThermal 70 60 1100 1 10210 210

N1Weight -52 84 52__J 119 75____ 75___N18 119 155 3" Seismic 162 108 162 46 8 701 701(Note F) __ _ _ _ ___ ____ ____ ____

Thermal! 140 [ 146 1901 400 800 800
_Weight 89 272 52 119 75 368

N42 169 138 3" Seismic 16=2 228 f162 468 701 701
_____ Thermal 140 130 190 - 400 8__00 800

6" WegtN43 is parent nozzle, nozzle loads are appliedN43 N/A N/A Parent Seismic via N43A, 4313, N43C
N43A -________ ________ Thermal 2 02

N4AWeight 15 1 20 152 2
(Nt ) 15 130 1"l Seismic 30 ] 20 30 37 55- 55

(NteC -_____________- _____ ThermalT 20 47 T 30 42 50 50

N43B Weight 1 15 1 20 T15 20 20 20
(oeC 15 130 1" Seismic 30 20 30 37 55 55

____________________ ______ Thermal 20 47 30 48 50 50

N4CWeight 15 20 15 20 20 20
NoteC) 15 130 1" Seismici 30 { 20 30 37 55 55

__ __ _ __ _ Thermall 20 47 301 50 50 50

N44 N/A N/A6" WegtN44 is parent nozzle, nozzle loads are appliedN4 NA NA Parent Seismic via N44A, 44B, N44C
________ _______________ ________ Thermal _____ __________________________

N44A Weight 1 15 20 15 20 20 20
(Note C) 15 130 1"' Seismic I [ 30 20 30 37 55 55

_____ Thermal -20 47 30 50 50 50

Page 10 of 16 DATA SHEET: 24590-PTF-MVD-PWD-00002, Rev 8



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 2459O-PTF-MV-PWD- VSL-00044

Design Design Loads -lbs ____Moments -_ft-lbs
Pressure Temp

(psig) (OF) _ _ _ _ _ _ _ _ _ _

Nozzle (Note E) (Note E) Size Load Type Fx Fy Fz MVx my Mz
N48Weight 15 F 20 j15 20 - 0 I20

(N44eB 15 130 1ll Seismic 30 20 30 37 55 55____
(Note___ C) ____ Thermal 20 47 30 50_____ 50 50

154 13 1". Weight 15 201151 20 20 20

(oeC 15 10Seismic 30 20 30 37_ 55_ 55_

____________________________ Thermal 20____ 47 30 50 50 50

Weight 100 150 1100 1250 1250 250
N45 50 237 4" Seismic 274 183 I274 878 1320 1320

________________ Thermal 240 210 320 760 1510 1510

Weight 523852 119___ 75 1
N46 37 205 3" Seismic 162 220 1214 594 701 1701

______ _____ _____ Thermal I 140 130 1 190 400 800 i 800

Weight 60 I 72 60 90 90 90
N47 60 188 2" Seismic 128 84 1128 190 285 285

_______ ______ ___Th_ eight 507 1260 18 503 7505 4075

WeigThera 137 120 50 183 20745 405
(Spre N/A N/A 2" Seismic~ 106 70 106 158 237 1237

(Spare) ______-___________ Thermal 70 1 60 100 110 210 210

N49 Weight 210 335 12101 598 1374 {374
(Spare) N/A N/A 6" Seismic I 663 443 j663 12423 13638 3638

_____ __________ _____ Thermal 590 530 790 2140 I 4280 4280

Weight i234 373 234 741 464 464
N0 1188" Seismic 734 490 1734 1 3206 4418 18_
N0 1188" Thermal 710 6 40 950 280 572 4418 441

Weight 50 60 50 75 75 75
N52 124 138 2" Seismic 106 70 106 158 1237 1237

______ _____ _____ Thermal j 70 1 60 100 110 210 210
_________ 50 1 60 1 50 1 75 F 75 75

N53 15 188 2" OD Seismic 106 70 1106 1158 F237 237
______ ______ ______ ______ Thermal 70 60 - 100 110 0 10 2 10

Weight Mna
N54 IN//A N/A 24" OD -Seismic (No Loads Applied)

__________~~~~~~~ ______ _____ _____ Thermal ______

IWeight 210 1 377 210 598 [374 1394
N55 125 237 6" 1Seismic 932 1449 663 2423 1 3638 13638

_____ _ __ _ _ _____- _____I Thermal 1468 530 790 1 2140 4280 4280

'Weig ht - 210 1 335 210 598 37 374___
N56 125 237 6" Seismic 1316 1443 663 12423 13638 1 3638

______ ____________ _____ hermal 1080 1 720 - 790 -1 2140 4280 1 4280

Weight [ 52 1 117 1 52 130 75 1 75
N57 150 160 3" Seismic 162 108 162 468 701 701

______ ____________Thermal 140 1 130 190 - 418 800 1 800
Weight 87 1212 87 1 216 135 3 93N58 N/A N/A 4" Seismic 274 208 274 1078 i1320 1220(Spare)

___________Thermal 491 j 210 320 760 1510 1 1510C
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 250PFM-W-S-04

Design Design Loads -lbs ____Moments_-_ft-lbs

Pressure Temp
(psig) (OF)

Nozzle (Note E) (Note E) Size Load Type Fx Fy Fz MX My Mz
Weight 50 60 50 75 75 75

N61 15 130 2" OD Seismic 106 70 106 158 237 237
_____ ___________ _____ Thermal 70 60 100 110 210 [ 210

Notes for Nozzle Loads

A. Direction of load application for shell nozzles is per diagrams in 24590-WTP-3PS-MVOO-TOOO I Appendix A.
B. For nozzles in head: x =North/South, y = Vertical, and z = East/West - Vessel 0' defined as North.

C. Values provided at plate on top of parent nozzle. A
D. Nozzle loads shown are to be used in place of those specified in 24S90-WTP-3PS-MVO-TOOI - do not apply any thermal reduction

factors.

E. Nozzle Pressures and Tcemperaturcs to be used to qualify the nozzles only A
F. HPAV nozzle loads are 'on hold' due to potcntial HPAV concerns. Loadinga to be confirmed by subsequent HPAV analysis. A
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24590-PTF-MVD-PNND-00002
EQUIPMENT QUALIFICATION ReN'.: 8

DATASHEET (EQD)

Equipment Identification

Component Tag Nutmber 24590-PTF-MV-PWD-VSL-00044 Z SC EDS S DAPC
Safetv D l D RManufacturer.' Supplier Northwvcst Copper Works Classification' SC DS S D R

Requisition Number 24590-QL-MRE-MVAO-0000l All Subcornponents are considered SC

Model Custom z SC-I D SC-Il

Description (Include Plant Wash Vessel, Pre-Treatment seismic D SC-Ill D sc-iv
descriptive text [e.g., Column Line KI 15. elevation n- Category Alsbopnnsaedsge oS-location, elevation]) Al suemoet arIeine oS-

PWD-VSL-00044 (parent vessel) is considered a high active process v'essel credited to prevent spills of large
quantities of high activity process liquid and provide primary confinement for radioactive releases. Pulse Jet Mixers

Safety Function(s) (PJMs) provide a mixing function in the vessel to prevent hydrogen accumulation. Vessel level instrumentation,
w.hich includes the bubbler tubes, provides level monitoring to prevent overflows and ensure proper headspace
volumes are maintained for hvdroeen dilution.

Seismic Safety Function Z Yies N No Room Number(s): P-0104, Pre-Treatment Facilitv

Maintenance Accessible Y es N, No Method of Maintenance Access: E] Remote El Hands On E] None

Seismic Operability Requirements: Z During Seismic Evecnt E After Seismic Event

ITS Equipment Type: [E Passive, Mechanical D~ Active Mechanical El Electrical

Equipment Environmental Qualification (EEQ)
Environment Mild D Harsh Hi Rad Service Z Yes 0 INo Deig Life (yrs) 401 El Other ___

Contamination Class: CS

Radiation Class: RS

Time1
Paamtr )uration NVTl Doceument Number Submittal Number

Parameter Type/I fits ale number) TieUis(BUYER) I(SELLER)
Nourmal -

N.,,ormal High Teprtr (IF 11 4)) vrs 24590-PTF-U0D-W I 6iT- F-Note I
e mpcatur CF - 00001

Normal Low,\ TemnperaturTe (OH 40/ -rs 24590-PITF-C0D-\'1(1- F-Note I

Normal High Relative Humidity (%,,RH 9 40 VS 24590-PTF-UOD-W I 6iT- E-Note I

Normal Loxv Relative Humidity %H 5 40 yrs 2459(i-P1TF-JUD-W I 61'- E-Note I

~-, 1.4 )) \TS 4590-PTF-UIOD-WI fiT- FNt
Normal Lowh Pressuire c -Nt 2 T 001

Normal Radiation Dose Rate i mR hr) ir FNE ______l100 -Notte IFE-Note 4) _____ _________________ ______0000______1

Vibration Magnitude c NA N, A- N, A- N, A N., A

Vib)ration Frequency (Hz) N A N A N A NA NA

IAdditiotial Normral Information: N A

_45u.- F\'G-1 00No5 Re%\ t1 2W0S Ru )C1



24590-PTF-MVD-PWD-00002
EQUIPMENT QUALIFICATION Rev.: 8

DATASHEET (EQD)
Page 14 of 16

Equipment Environmental Qualification (EEQ) (continued) ______________________

1 Time
Parameter Duration WTP Document Number Submittal Number

Parameter Type/Units Value (number) Time units (BUYER) (SELLR

Abnormal ______________

Abnormal High Temperature ('F) 127&~ 8 hrs/yr 40001 ODWIT E-Note I

Abnormal Low Temperature (ff) 40 8 hrs/yr 24590-PTF-UOD-WI6T- E-Note I
_______________________________1 00001

Abnormal High Relative Humidity (%RH) I O0cA I A hrs/vr 24590-PTF-UOD-WI6T- F-Note I
____ ___ ___ ____ ___ ___ ____ __ ___ ___ 00001

Abnormal Low Relative Humidity (%RH) 6 2 24 L hrs/yr 200001 ODWlT F-Note I

Abnormal High Pressure 4i.w~. 8 hrs/ r 24590-PTF-UOD-W161- E-Note 1
(E-Note-2) - 00001

Abnormal Low Pressure (in.-w.g.) (-7. 8 hrs/vr '24590-PTF-U0D-W l6T- B-Note I
(B-Note ) ____ 00001

Abnormal Radiation Dose Rate (rnRlhr) 533000 0 ys 24590-PTF-U0D-WI6T- F-Note I
B-Note 4) (F-Note 7) T5 0000]

Wet Sprinkler System Present No N/A N/A j24590-PTF-UOD-Wl1 T- lFNotelI

Additional Abnormal Information I 00c = 100%,/ RH condensing L6 _____________________________

Design Basis Events (DBE) ______ __________D-l6T ___________________ 
_ o

DBE High Temperature (7F) 135&~ 1000 hrs 00050-PFUD- T B-ot1

I~~ 249TF-U0D-VI 6T- 1
DBE Low Temperature ('F) 40 1000 hrs 000E-Note I

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ 4-000

DBF Hiuh Relative Humiditv (%OR-l) I 00cAL, 40 A hrs 24590-PTF-UOD-W16T- F-Note I00001

DBE Low Relative Humidity (%RH) 6 1000 hirs 200001 O-W6- -ot

DBF High Pressure 4i.w~. 100)0 hirs 24590-PTF-LIOD-W I6T- F-Note I
I(F-Note:2) 00001

DBE Low Pressure (in -e)(-)7.3 100 hs 24590-PTF-tJOD-Wl6T- F-Note I
(F-Note 2) - 00 hs 100001

DBE Radiation Dose Rate (mR/hr) 533000 0 rs 24590-PTF-JOD-W Il6T- B-Note I
(B-'Note 4) (F-Note 7) - 0001

Flood Height (ft) 2.08 1000 hrs 24590-PTF-U0D-%VI 6T- F-Note I
00001

1N/A
Submergence (ft) IENte5 N/A N/A N/AN/

Chemical/Spray FExoure Ye 1I15 r 24590-PTF-UOD-W 6T- F-Note I

Additional DBE Information 1 00c = 100Wi RH- condensim, /L

2-15 0-ENG-F))C)65 Re% 1 (2/20/2008) e



EQUIMENTQUALFICAION24*590-PTF-MVD-PWD 0002

EQUIMENTQUALFICAIONRev.: 8

DATASHEET (EQD)Pae1of6

DBE Chemical Exposure Details

Nitric Acid (2M)

Sodium Hlydroxide (2M) /8\

DBE Chemical Types/Concentrations Sdu emnaae(M

Strontium Nitrate (IM)

Process Condensate Water /6\

Interfaces (Electrical)

Power Supply Voltage (VAC, VDC) jN/A
Power Supply Frequency (Hz) N/A

Power Connection Method jN/A
1/0 Sig-nals to/from Equipment N/A

1/0 Connection Metho N/

Interfaces (Mechanical)

Mounting Confiuration (orientation) Vertical Mounted , Skirt, Located at 0'-C"* in the Pre Treatment Facility, Column Lines K and 15

1Welded skirt to ring, beam welded to embedment plates. Embedment plate details per 24S90-PTF-DD-
Mounting Method (bolts, welds. etc.) S t3T-00039, 24M)U-V tF--DD-S 1.3T-00036, 24590-PTE-DD-S B T-00043. and 24590-PTF-DD-Sl 3T-

00045 provided to the vendor in the material requisition
Pulse Jet M\,ixers: PWD-PJM-0002 I. PWD-PJM-00022 PWD-PJM-00023, PWD-PJM-00024. P\VD-

Auxiliary Devices PJM-00025, PWD-PJM-00026, PWD-PJM-00027, PWD-PJM-0002S: Charue Vessels: PWD-VISL-
00121, PWD-\VSL-00l 22 PWtD-V\SL-00l ", PWD-VISL-0()124. PWD-VISL-00 125. Allatixiliarv

___________________________________equipment is located internal to the vessel

_________________ Equipment Seismic Qualification (ESQ) ____ ___________

Paramter itleReference/Document Version ReakParaueter Titleiemarn

Engineering Specification for Seismic 24'590-WATP-3P5-SSQ0- 2 N/A
Qualification of Seismic Cateizorv 1/11 10001I

\VTP Seismic Design" Equipment and Tanks
Specification (BUYER) 24590-WTP-3PS-MVOO0

Engineering Specification for Seismic T0002
Qualification Criteria for Pressuire Vessels

Spciid esmcLodSeismic Analysis of Pretreatment BuildintT - 24590-PTF-SOC-Sl15T- A CCN: 188859: W SGM ISRS
Spciie Ses i Load %NSGM In-Structure Response Spectra 00057 Curves: 67, 6. and 69.

(BUER (lSRS)

Desien Seismic Load N/A N/A N/A To be provided b. the Buyer! and.
(SELLER E-NoteI

Qualification Method N/A~ N/A 1N.A Dynamic Analysis utilizIne2
(SELLER)response spectra curv~es

Qualification Report NA N', .A N,/A% To be provided bV the Buyer arnd
Number (SELLER) E-Note 3

Submirtal Number N,'.A N'," N:A N'A
(BUYER)

-.~ii.ENCAFI 1)5)5 ReN 1 (220)'200S ke



1- - 24590-PTF-MVD-PWD-00002
/s0 EQUIPMENT QUALIFICATIONRe.8

DATASHEET (EQD)
Page 16 of 16

Equipment Qualification Notes and Additional Information
E-Note 1: BNI (BUYER) shall perform Equipment Environmental Qualification in accordance with 24590-WTP-DC-ENG-06-001,

Design Criteria for Equipment Seismic and Environmental Qualification.

E-Note 2: Where pressure is given in inches of water column (in-w.c.) in the source document, it is generally assumed that this is in
reference to atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.)

E-Note 3: BNI (BUYER) shall perform Equipment Seismic Qualification in accordance with the listed parameters and the applicable,
specification requirements.

E-Note 4: Radiation Dose Rates are for determining shielding requirements only for the black cell and are not at the source (vessel).
Since the vessel is all metallic and the source has no neutron components for material embrittlement, the dose rates are of
no concern on the vessel or its subcomponents.

E-Note 5: Flood height is 2.08 ft above the floor, bottom of vessel is above this level therefore, no submergence evaluation is
required.

E-Note 6: Environmental data shown is for the room only.

E-Note 7: Normal, Abnormal, and DBE dose rates are the same, therefore, abnormal & DBE doses do not add to total integrated
dose based on normal dose rates over 40 years.

DOE Radioactive Materials Disclaimer:
Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. Information contained herein on radionuclides is provided for process description purposes only.
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Revision History

Revision JReason for Revision

0 Issued for Purchase - includes identified corrections.

I Revised sections as noted.

2 Completely revised: Removed data as noted in the Equipment Datasheets; incorporated
SCNs 24590-WTP-3PN-MPCO-00024, -00026. and -00028; Changed specification from
CM to Q; clarified Quality Level of pump vs. HFP piping/interface as noted; removed ECI
documents. Major revision, no sidebars used.
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities.
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1 Scope
1.1 Project Description and Location

The Hanford Tank Waste Treatment and Imimobilization Plant (WTP) is a complex of waste
treatment facilities where the US Department of Energy's (DOE) Hanford Site tank waste will be
put into stable glass form. TheNAWTP contractor will design, build, and start up the WTP
pretreatm ent and vitrification facilities for the DOE Office of River Protection (ORP). The
waste treatment facilities will pretreat and immobilize high-level waste (I{LW) at the Hanford
Site.

The Hanford Site occupies an area of about 560 square miles along the Columbia River, north of
the city of Richland, Washington. The WTP facility will be constructed at the east end of the
200 East Area of the Hanford Site. Benton. Franklin, and Grant counties surround the Hanford
Site.

1.2 Scope Covered by this Specification

Design, furnish materials for, fabricate, package, test, and prepare for shipment complete pump
units and appurtenances in accordance with this specification, including the following:

1.2.1 Remote vessel-mounted vertical transfer pumps equipped with motor, wiring and conduit,
close tolerance remote handling components, eductor primer and jumper nozzle connections,
electrical jumper connectors, all required piping. including HIFP piping from pump mounting
plate to PUREX nozzle connections; guide bars and nut retainer, in accordance with this
specification; acquisition services documents; and attachments. Installation of remote jumper
nozzle connections and electrical jumper connections provided by Buyer as Government
Furnished Property (GFP). The Seller's scope is attachment of the connectors only: the
connectors themselves are not in the scope of this specification. Refer to Appendix C..
Connectors, and Appendix D, Items Supplied by Buyer (GEP), for details.

1.2.2 Special tools required for installation and maintenance.

1.2.3 Shop painting of exposed steel surfaces; stainless steel surfaces shall not be painted.

1.2.4 Operations and maintenance manuals.

1.2.5 Deleted

1.2.6 One motor stand suitable for remote placement, retrieval and movement of pump motor.
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1-3 Scope Not Covered by this Specification

1.3.1 Pump mounting flange bolt fasteners.

1.3.2 Remote water, slurry, and power jumpers or instrumentation beyond first connection to factory
assembled package.

1.3.3 Material unloading, unpacking, inspection, storage, and installation labor at the job site.

1.3.4 Motor adjustable speed drive.

1.4 Definitions

For equipment covered in this specification, terms are defined as follows:

Il over I Pump and motor stand designed such that no component fails and impacts the vessel,
internals, or other nearby ITS SSCs as a result of a Seismic Category I event.

C5 Plant areas and associated ductwork that are in direct contact with radioactive material
and that prevent the spread of radioactive material to adjacent zones under both normal
and abnormal operating conditions. All vessels and pumps referenced in this
specification are located in this level of confinement zone.

Cantilevered A specific pump configurittion where the bearings supporting the rotating pump shaft are
positioned at one end of the shaft, leaving the remainder of the shaft unsupported.

Casing The volute casing or bowl assembly, depending on the pump used for these applications.

Government Components procured by the Buyer and shipped to the Seller for fabrication of the HLW
Furnished Property pumps. Components include both Hanford electrical connectors and PUREX nozzles.
(GFP)

High-Level Waste Items associated with the HLW Facility.
(HLW)

HFP Piping As used in this specification, the discharge piping between the pump mounting plate and
the PUREX fitting outside of the vessel boundary. (Reference Figure 1)

Jumiper A section of pipe, electrical power cord, or instrumentation wire that is constructed and
supported in such a way that facilitates its installation and removal in remote locations
using cranes and robotic manipulator arm. Jumpers are fitted with special nozzles and
connectors that allow for proper remote mating and detachment.

Qualtty Level Q Quality Level Q component, components, or system of components must be fabricated,
assembled and tracked per applicable codes, standards and specifications detailed by
Buyer.

Quality Level CM Quality Level CM component. components, system of components must be fabricated,
assembled, and tracked compliant with codes, standards, and specifications detailed by
the Buyer.

Remote For the purposes of this specification, equipment located in the radioactive HLW" Facility
that can be accessed only by cranes and remote lifting fixtures with robotic manipulator
arm, not through direct human contact.

Safety Significant SSCs whose preventive or mitigative function is a major contributor to defense in depth
(SS) SSC or worker safety as determined from safety analyses.

Vertical Pumps Pumps that mount to a head nozzle of a vessel in the vertical position.

2459-G0B-FOON ev (212,208)Page 2
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2 Applicable Documents

2.1 General

2.1.1 Work shall be performed in accordance with the codes, standards, and documents listed
below, which are an integral part of this specification, and to the extent referenced herein.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For codes and standards referenced in this
specification the specified revision or effective date identified, as well as the specific revision
or effective date of codes and standards that they incorporate by reference (daughter codes and
standards), shall be followed. A supplier deviation disposition request (SDDR) must be
submitted for approval if the Seller intends to use codes and standards referenced in this
specification with a different date or revision.

2.1.3 Unless otherwise specified herein or on drawings, work under this specification shall be
performned in accordance with the codes, standards, and publications to the extent indicated by
the references herein. If a date or revision is not listed, the latest issue, including addenda, at
the time of original award shall apply. Any component not specifically covered by a
referenced code, standard or publication shall conform to a relevant ASME and/or ASTM
standard.

2.1.4 When more than one code, standard, or referenced document covers the same topic, the
requirements for all must be met with the most stringent combination of requirements. All
conflicts between documents must be resolved via the Buyer prior to proceeding.

2.1.5 Export Controlled Information (ECI) - Technical information related to PUREX connectors
has been determined to be ECI. This information will be transmitted in the appropriate
material requisition (MR).

2.2 Industry Standards

Sponsor Number Subject

ABM-A Std. 7 American Bearing Manufacturers Association - Shaft and
Housing Fits for Metric Radial Ball and Roller Bearings

ABMA Std. 9 American Bearing Manufacturers Association - Load Ratings
and Fatigue Life for Ball Bearings

ABM4A Std. 20 American Bearing Manufacturers Association - Metric Ball
and Roller Bearings (Except Tapered Roller Bearings)
Conforming to Basic Boundary Plans: Boundary Dimensions,
Tolerances, and Identification

AISC MO016-89 9 'h Edition Manual for Steel Construction - Allowable Stress Design as
tailored by Buyer, Safery Requirement Document Volume IL,
245 90-WATP-SRD-ESH-O 1 -00 1-02: see Appendix G

ASMI B31.3, 1996 Process Piping as tailored by Buyer in 24590-WTh-SRD-
ESH-01l-001l-02; see Appendix I
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Sponsor Number Subject

ASME BPVC Sec. V, 2004 American Society of Mechanical Engineers - Boiler and
Pressure Vessel Code, Nondestructive Examination

ASME BPVC Sec. IX, 2004 American Society of Mechanical Enginer - Boiler and
Pressure Vessel Code, Qualification Standard for Welding
and Brazing Procedures, Welders, Brazers, and Welding and
Brazing Operators

ASME/ANSI Y14.SM, 1994 American Society of Mechanical Engineers / American
National Standards istitute - Dimensioning and Tolerancing

ASTM A276, 2000 American Society for Testing and Materials - Specification
for Stainless Steel Bars and Shapes

ASTM A802, 2001 American Society for Testing and Materials - Standard
Practice for Steel Castings, Surface Acceptance Standards,
Visual Examination

ASTM G48 Standard Test Methods for Pitting and Crevice Corrosion
Resistance of Stainless Steels and Related Alloys by use of
Ferric Chloride Solution

HI H-12.6, 2000 Hydraulic Institute Standards - American National Standard
for Vertical Pump Tests

NEMA MG-I, 1998 National Electrical Manufacturers Association - Motors and
Generators

2.3 Safety/Quality/Seismic Classifications

All HIW pump components related to the vessel confinement boundary provide confinement of
liquid, The pumps are Quality Level CM and Seismic Category (SC) HI using Il-over-I criteria
(see Section 1.4 for definitions).

The discharge piping from the top of the pump mounting plate to the PUREX flange connection
including the PUREX flange and supports is considered UFP piping. HFP piping has a SS SSC
designation, is Quality Level Q. and Seismic Category SC-rn. Reference Figure 1 for HFP
piping and pump interface.

2.4 Engineering Specifications

* 24590- WTP-3PS-FB0l-TOOOI, Structural Design Loads for Seismic Categoty Ifi& IV
Equipment and Tanks.

* 24590-WTP-3PS-AFPS-TOOOI, Engineering Speci'fi cation for Shop Applied Special
Protective Coatings for Steel Items and Equipment. Appendix D. Item 4.20 System Code T

* 24590-WTP-3PS-GOOO-T0002, Engineering Specifi cation for Positive Material
Identification (PMI) for Shop Fabrication.

* 4590-WATP-3PS-GOOO-T0003. Engineering Specification for Packaging, Handling and
Storage Requirements.

*24590-WTPU-3PS-GOOO-TOOI 4, Engineering Specifcation for Supplier Design Analysis.

Page 4
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" 24590-WTP-3PS-MOOD-T0002, General Specification for Mechanical Handling Equipment
Design & Manufacture, Sections 5.2. 8 and 5.2. 10.

" 24590-WTP-3PS-MJAU-TOOO2, Engineering Specification for Low Voltage Induction
Motors.

* 245 90-WTP-3PS-NWOO-T0002, Chemical Requirements for Materials Used in Contact
With Austenitic Stainless Steel and Nickel Based Alloyvs.

" 24590-W'T-3PS-PSO2-T0002, Engineering Specifl cation for Cold Bending of Pipe.
* 24590-WTP-3PS-SSOO-TOOO 1. Engineering Specification for Welding of Carbon Structural

Steel.
" 24590-'W-T-3PS-SSOO-T0002, Engineering Speciication for Welding of Structural

Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel.
" 24590-WvTP-3PS-SS9-TOOO 1, Seismic Qualification of Seismic Category I & II Equipment

and Tanks.

2.5 Referenced Drawings

See Figure 1 and Figure 2 for HLW pump configuration.

* 245 90-HLLW-MV-HA'P-0000 1, Equipment Assembly HL WMeher I Feed Preparation Vessel
HFP- VSL-00001 Sheet 1 of 4.

0 245 90-HILLW-MV-HFP-00002. Equipment Assembly HL WMelter 1 Feed Vessel HFP-VTSL-
00002 Sheet 1 of 4.

* 245 90-HLW-MV-HFP-00003, Equipment Assembly HiL WMelter I Feed Preparation Vessel
HFP-V'SL -00001 Sheet 2 of 4.

* 245 90-IlLW-MV-HIFP-00004. Equipment Assembly HLW KMelter 1 Feed Preparation Vessel
HFP- VSL-0000] SheetS3 of 4.

* 24590-HLW-MV-HFP-00005, Equipment Assembly HL WMelter 1 Feed Preparation Vessel
HFP-VSL-00001 Sheet 4 of 4.

* 24590-HLW-MV-HFP-00006. Equipment Assembly HL WMelter I Feed Vessel HFP- VSL-
00001 Sheet 2 of 4.

* 245 90-HLW-MV-ITFP-00007, Equipment Assembly HLWMelter I Feed Vessel HF?- VSL-
00001 Sheet 3 of 4.

* 24590-HLW-MfV-U-FP-00008, Equipment Assembly HL WMelter I Feed Vessel HFP- VSL-
00001 Sheet 4 of 4.

* 24590-HLW-MV-IIFP-00009. Equipment Assembly HL WMelter 2 Feed Preparation Vessel
HFP'- VSL -00005 Sheet]I of 4.

& 24590-HLW-MV-H.FP-000 10. Equipment AssemblyFHiWMelter 2 Feed Vessel HFP- VSL-
00006 Sheet]I of 4.

* 24590-HLW-MV-HFP-0001 11, Equipment Assemblyv HL WMelter 2 Feed Preparation Vessel
HFP-VSL -00005 Sheet 2 of 4.

* 245 90-HLW-MV-FIFP-000 12, Equipment Assembly HL WMelter 2 Feed Preparation Vessel
HF?- fSL-00005 Sheet 3 of 4.

* 24590-FILW-MV-HFP-00(I13. Equipment Assembly HL WMelter 2 Feed Preparation Vessel
RFP- VSL -00005 Sheet 4 of 4.
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* 24590-BLW-MV-HFP-000 14, Equipment Assembly I-IlLWMehter 2 Feed Vessel HFP-VSL-
00006 Sheet 2 of 4.

* 24590-HILW-MV-ITFP-000 15, E quipment Assembly Mi WMelter 2 Feed, Vessel H-FP-VJSL-
00006 Sheet 3 of 4.

" 245 90-HTLW-MV-HFP-000 16, Equipment Assembly HLWMelter 2 Feed Vessel HFP- VSL-
00006 Sheet 4 of 4.

" 245 90-HLW-MV-IEFP-0001 7, Flange and Dowel Location HFP- VSL-0000115 & HFP- VSL-
00002/6.

* 24590-WvTP-MO-50-00016, WTP Remote Fasteners.

" 24590-WTP-MO -Ml OT-00012001, WTP Remote impact Wrench.
* 24590-HLW-MO-HSH-0008 1003, Equipment Assembly LWSystem HSH Design Proposal

Drawing Adustable Lifting Beams

" 24590-WTP-M61 -P23T-00005, WTP Details - PUREXMale Connector (ECI).
* 24590-WTP-M6 1-P23T-00040, Kick- Off Plates PUREK Connector (Eel).
* 24590-WTP-M61 -P23T-00041, WTP Lower Electrical Holder (ECI)j.

*2459D-nTP-M61I-P23T-0005 1, WTP Assembly Upper Holder Electrical Connector (ECI).

2.6 Referenced Equipment Datasheet

*245 90-HLW-MPD-HFP-00007, HFP- VSL-00001 Sample Transfer Pump.

3 Design Requirements

3.1 General

The Seller shall control the quality of items and services to ensure that the requirements of this
specification, applicable codes and standards, MRs, motor and vertical pump data sheets, and
other Acquisition Services documents are met.

3.2 Design Conditions

3.2.1 The equipment and appurtenances will be used in a plant that has a design life of 40 years.
Vertical pumps shall be designed for a minimum service life of 20 years when subjected to
normal periodic maintenance. HIFP piping shall be designed to ensure confinement of the
FILW concentrate/feed slurry/effluents for the 40-year life of the facility with consideration to
the high radiation environment and the erosive/corrosive nature of the solids/mixture HLW.
There shall be a 5 -year maintenance interval with 100 % availability during that time.

3.2.2 These pumps are generally categorized as remote (as defined in Section 1.4).

3.2.3 These pumps shall be designed for a radiation exposure life of not less than 5 years at the
conditions specified in the Equipment Datasheet. Normal maintenance items shall be included,
such as bearings, packing, seals, and gaskets, which, due to the remote radioactive
environment, shall function with no maintenance required within that period.
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3.2.4 The pumps shall provide confinement of the vessel contents to the environment and

confinement of air in leakage to the vessel. This shall be accomplished with a remote gasket on

the mounting plate (3.5.7.16) and shaft seals (3.5.7.11).

3.3 Conditions of Service

3.3.1 Pumps shall be capable of moving radioactive solutions or slurries (see Equipment Datasheet

for Rheologies) in and out of remotely operated process cell vessels under conditions of

service stated in the pump and electric motor data sheets.

3.3.2 These pumps shall be located in the H4LW melter cave and exposed to a radioactive

environment with expected radiation rates as described in the Equipment Datasheet.

3.3.3 See Equipment Datasheet for additional design conditions.

3.4 Environmental Conditions

3.4.1 The Seller shall provide pumps that meet the environmental conditions stated on the

Equipment Datasheet.

3.4.2 See Equipment Datasheet for environmental conditions during normal and abnormal

conditions.

3.5 Pump Construction

3.5.1 General

Reference Section 2.3 and 8.1 for pump quality designation.

3.5.2 Cantilever Pump Design Definition

For the purposes of this specification, a cantilever pump is a pump with a shaft and impeller

that extends below the radial bearing (located above the mounting flange). Cantilever pumps

shall have suction tailpipe and eductor priming assemblies. The pumps shall be completely

self-draining. Cantilever pumps shall not have any bearings in the interior of the vessel.

3.5-3 Some design parameters arc given on the Equipment Datasheet included in the MIR.

3.5.4 Seller shall design and fabricate a pump test lifting beam assembly with two lifting hooks.

These lifting hooks (dimensions and configuration of the hooks are shown in drawing 24590-

HLW-,M0-HSH-0008 1003) will facilitate a two-point lift by the lift beam that is in turn lifted

by a single main crane hook. Lifting hooks shall be designed to lift 1.5 times the total dry

pump weight and shall provide a straight plumb. 1/4-inch maximum from plumb, lift of a fully
assembled pump.

Important: The lift beam shall hang plumb when not supporting the pump. Additionally, the

pump shall be counter-weighted, if necessary, to provide a plumb lift while being hoisted by

the test lift beam. Variation from vertical shall be 1/4-inch maximum from plumb.

3.5.5 Design calculations related to both the lifting assembly and lifting lug designs shall be
submitted for Buyer review.. (Section 10.2.4-2)
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3.5.6 Pumps and HEP piping shall be designed in accordance with codes and standards listed in
Section 2.2 quality and seismic classifications listed in Section 2.3, and controlled in
accordance with the quality assurance requirements in Section 8. 1.

3.5.6.1 The pump is a vertical and cantilever type as defined in Section 1.4. Figure I and Figure 2,
HLW Remote Vessel-Mounted Vertical Transfer Pumps, illustrate the pump setting and vessel
configuration.

3.5.6.2 Seller shall design all pump components (including casing, impeller, tailpipe, eductor piping,
and discharge piping) and HFP piping with the necessary structural supports to withstand all
the operating forces, including those from slurry agitation, without exceeding the infinite
fatigue life stress value or compromising structural integrity of the pump. Such forces shall be
determined and quantified during detailed design.

3.5.6.3 The pumps shall be designed to the dimensions and tolerances shown on Figure 1, Figure 2,
the Equipment Datasheet. and in accordance with ASME Y1I4.5M, Dimensioning and
Tolerancing. Interfacing dimensions and tolerances are of extreme importance, since the HLW
pumps will be remotely removed from and reinstalled onto vessels of equal or greater
dimensional and tolerance requirements. Pumps will also interface remotely with close
tolerance remote process jumpers at all pump nozzle connections.

3.5.6.4 The critical tolerances for location, flatness, parallelism of working plane, and nozzles will be
strictly enforced. Jigs or gauges shall be used to ensure consistency and compatibility between
pumps and shall be furnished by the Seller. All measurements shall be referenced to the
temperature specified in Appendix E, Final Dimensional Measurements of Pumps by Seller.

3.5.6.5 In order to verify all the specified dimensions, the Seller shall provide a, b, and c on submitted
design drawings.

a Establish x-y coordinates of all guide-pin holes. remote connectors. stud holes, and mounting
plate centerlines with reference to the master dowel hole.

b Establish the bottom of the mounting plate as the horizontal datum plane from which pump
elevations can be measured.

c Represent all coordinates and targets to be used for precision dimensional verification with
easily defined permanent machined features that are not subject to interpretation.

d Deleted

3.5.6.6 As-built dimensions shall be established by Seller's methods to decimal inch dimensions
(number of decimal places, two or three, according to respective required dimensions) and
submitted with a tolerance control procedure to establish and verify horizontal and vertical
centerlines, precise horizontal and vertical measurements, flatness, and datum planes of all
interface points.

3.5.6.7 Mounting plates shall be fabricated with impact wrench positioners, nut cups, and guide
pinholes sized and located as shown on Figure I and Figure 2.

3.5.6.8 Remote connectors shall be attached and located as shown on Figure 1 and Figure 2 to
facilitate proper mating and remote replacement ofjuiper assemblies. The Seller shall design
and fabricate the support arrangement for the remote connectors shown, to accommodate a
maximum resultant force (all moments zero) of 2000 lb and a maximum resultant moment (all
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forces zero) of 2900 ft-lb per nozzle. Simultaneous loading of all nozzles shall be the basis of

support design below the nozzle kick plate. Support design must not encroach on space
required for remote impact wrench (see Figure 1 and Figure 2). Remote connector nozzles
and components are required and will consist of the types listed below.

a Remote connector nozzles for process and priming and nut retainer (see Figure 1 and Figure 2)

b One electrical lower holder (see Figure 1 and Figure 2)

c Grease connector for in-place relubrication of bearings (see Section 3.5.7.4)

Note: Appendices C and D detail which nozzles and connectors are supplied by the Buyer.

3.5.6.9 The pump shall be remotely replaceable through a vessel nozzle by means of an overhead
crane equipped with an adjustable span lifting beam, impact wrench, a closed circuit television

system for remote viewing, and a power manipulator for smaller, more complex functions.
Remote handling and potential radiation exposure require special pump attachments and
configuration approaches (see following sections) to be furnished by the Seller. Additionally,
the pumps shall be designed to accommodate operational envelopes for the adjustable span
lifting beam, impact wrench and power manipulator. All remote handling interfaces shall be
subject to Buyer review prior to fabrication.

3.5.6.10 Seller shall fabricate and weld in place guides to protect the pump during insertion and
removal through the vessel nozzle. Three equal radially spaced guides shall be installed on
each pump.

3.5.6.11 Guides shall be welded at one end only to allow for pump disassembly. Guides shall be
designed to facilitate remote installation and removal of pumps through the vessel nozzle.

3.5.6.12 Pumps shall be designed to minimize the radiation exposure time of maintenance personnel.
The connector nozzle configuration ( Figure I and Figure 2). required nozzle supports. and
electrical wiring to motor shall all be designed to minimize time required to remove and
replace: motor (see Section 3.7.2.2).

3.5.6.13 HLW pumps shall be a two-piece design with a remotely detachable motor for removal and
maintenance or replacement. The motor assembly/pump interface shall incorporate master and
slave guide pins and remote stud and nut configuration similar to the pump~ivessel interface.
Main coupling between the vertical pump shaft and drive motor shaft shall be solid steel male-
female spline type, statically balanced, and designed for all conditions of service indicated in
the vertical pump datasheet and this specification. Couplings shall be completely self-aligning
and splined on the pump side to allow remote removal and installation of drive motor. The
remote removal and installation of the drive motor, including the self-aligning feature of
splined couplings, shall be demonstrated as outlined in Section 6.4. The motor or pump shall
be free to spin to allow remote engagement of splined coupling.

3.5 .6.14 Motor shall be mounted on a machined surface. The Seller shall provide a machined notch in
the motor mounting plate to indicate the proper motor orientation upon reassembly of motor
and motor mounting plate which is viewable from crane mounted cameras.

3.5.7 General Pump and Piping Requirements - ITLW
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3.5.7.1 Pump casings shall be hydrostatically tested in accordance with Section 6.2. Castings shall be
sound and free from cracks, pits, or nodules in accordance with Section 5. 1. 1.

3.5.7.2 Two or more bearings shall support the vertical rotating pump shaft. To improve the stability
of the rotating assembly, the bearings shall be preloaded, if necessary, according to bearing
size. The load on the thrust bearing shall consist of the sum of the weight of the rotating
assembly and the hydraulic thrust and moment from radial thrust and the preload. The load on
the radial bearing shall consist of radial components and preload only.

3.5.7.3 All bearings shall be cartridge or standard width, single row radial ball, deep groove (Conrad
type) or angular contact type, ABMIA Standard 20, Class 3 Internal Clearance, and selected to
give 100,000 hours minimum L10 rating life in conformance with ABMA Standard 9.

3.5.7.4 Bearings and bearing seals shall withstand all conditions of service as stated in vertical pump
datasheet. Bearing seals shall be designed for the least possible drag on the inner race of the
bearing to minimize heat build-up and premature failure. Shaft and housing fits shall be in
accordance with ABMA Standard 7.

3.5.7.4.1 The Seller shall provide in-place re-greasing for the bearings to allow for re-lubrication of the
bearings without removing any components of the pump assembly from their installed
positions. Seller to provide regreasing schedule and quantity. In-place re-greasing for I{LW
remote vertical pumps will be facilitated using a power manipulator and BUYER supplied low
pressure (250 psi) grease gun on the overhead crane, which will interface with the grease
connector. The SELLER shall provide Staubli grease connectors located within 6 inches of the
bearings, to tminimize opportunities for the grease line to clog due to radiation hardening.
The piping is to be braced for manipulator loads. A collection device for the excess grease that
may be present during remote greasing shall be provided. As an alternative,. sealed-for-life ball
bearings are acceptable for the pump; Buyer to review sealed-for-life bearings and approve
before fabrication.

3.5.7.5 Bearings shall be lubricated with Chevron SRI Grease 2 (NLGI Grade 2), as detailed in
Appendix C of 24590-WTP-3PS-MOOO-T0002, General Specification for Mechanical
Handling Equipment Design & Manufacture, or an approved equivalent radiation-resistant
grease in an amount determined by bearing manufacturer. If an alternate grease is
recommended, all appropriate technical information shall be submitted for Buyer acceptance.

3.5.7.6 Thrust bearings shall provide full load capabilities if the normal rotation direction of the pump
is reversed.

3.5.7.7 Shafts of solid construction are preferred and shall be designed to carry their loadings without
exceeding their normal limits of combined stress, taking into account fatigue stress due to
change in load or speed. The first lateral critical speed of shafts and impellers shall be at least
20 % above the maximum operating speed.

3.5.7.8 The Seller shall ensure a smooth, even impeller finish and uniformity of shape and finish on
the vanes and the space between. The acceptance criteria for impeller finish is a machine
finish R.MS of at least 63 micron or 56 RA. Surface finish is to be verified by a Profilometer
and reported per Section 10.2.3.7.
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3.5.7.9 The bearing frame shall be constructed and bearing centers spaced so that the shaft and
impeller assembly will have proper support to minimize vibration, as detailed in the following
Section.

3.5.7.10 Maximum Allowable Vibration Limits

3.5 .7.10.1 Motor, shaft, and impeller vibration amplitude shall not be more than 0.002 inches
peak-to-peak, measured normal to pump shaft axis and not more than 10 inches above the
impeller centerline, in air at motor speed, filtered to shaft speed.

3.5.7.10.2 The pump vibration amplitude shall not be more than 0.00 1 inches peak-to-peak, measured
on the surface of the lower bearing housing normal to shaft axis. mn air at motor speed, filtered
to shaft speed.

3.5.7.10.3 The pump casing vibration amplitude shall not be more than 0.003 inches peak-to-peak
measured outside the surface of the casing normal to shaft axis, pumping water at the design
rate, filtered to shaft speed.

3.5.7.10.4 Vibration test results for each pump shall be subject to Buyer review prior to shipping the
PUMPS.

3.5.7.11 Shaft seals shall be installed to confine air inflow at the point of pump shaft entry to the vessel.

Seller shall furnish and install a low pressure, non-lubricated stuffing box packed with Grafoil
or approved equivalent split-ring, with a minimum compressed axial pitch length of 4 inches.
Seller also shall provide a temporary idertification tag to caution against adjusting the Grafoil
seal after pump delivery. The stuffing box shall also meet the following requirements:
a) minimum of six rings, b) minimum ring size of 1/2 in. by 1/2 in.. and c) designed for ease of
replacement of rings.

3.5.7.12 An installed priming system is required to permit pump startup when vessel fluid level is
below the pump impeller. The priming system shall be a water eductor type of the general
configuration shown on Figure I and shall be capable of starting the pump over the full range
of conditions shown orn the vertical pump datasheet and described in this specification. The
priming system shall be able to start the pump from a vessel low fluid level as described in the
Equipment Datasheet. Available water pressure at the primer nozzle will be as indicated on

vertical pump datasheet. The priming system snail be capable of starting pumps without
exceeding the maximum priming liquid volume as stated on the vertical pump datasheet.
Priming capabilities shall be tested and verified (Section 6.3.5).

3.5.7.13 All pumps shall be provided with keyed impellers with separate threaded lock nuts and double
(jam) nuts to secure the pump impeller.

3.5.7.14 The pump and HFP piping attached to the pump shall meet all requirements of ASME B31.3
1996. Pipe supports shall be designed and constructed in accordance with ASME B3 1.3 and
AISC MO 16.

3.5.7.15 The maximum pump/motor weight including all connections and appurtenances shall not
exceed 36001lb.

3.5.7. 16 A 1/2 inch thick remote gsket will be provided by Buyer to seal the pump and vessel nozzle.
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3.5 .7.17 A 2-inch diameter pin has been designed that is attached to the vessel bottom, and a maximum
force on the pin has been calculated to be 1130 lb. An armn attached to the pump suction
nozzle slips over the pin to stabilize the pump. The Seller shall design and supply the
stabilizing anrn. The Seller shall also design the pump for hydrodynamic forces based on a
slurry velocity normal to the pump of 5.00 ftlsec with viscosity and density as indicated in
Equipment Datasheet. See drawings 24590-HIW-MV-IIFP-0000 I through -000 17 for further
details (e.g., nozzle orientation, stabilizing pin location, agitator location).

3.5.7.18 The Seller shall perform calculations for Buyer review providing thrust, torque, and moments
on the vessel nozzle supporting the pump due to pump operation and vessel agitator induced
flow effects.

3.6 Operational and Design Requirements

3.6.1 The pump head capacity curve (Section 6.3.3) shall be continuously rising from maximum
flow to shut-off.

3.6.2 Pump design pressure shall be not less than 25 %X above the shut-off head at the specified
suction pressure.

3.6.3 Pumping systems shall be designed to minimize cavitation. The pumps shall operate free of
cavitation over the entire range of conditions indicated in Equipment Datashect.

3.6.4 The Seller shall minimize rotational speed of shafts and impellers due to wear considerations
and head losses encountered when pumping slurries at high speeds.

3.6.5 Frequency and length of operation for each pump is shown in Appendix A, Pump Operation
Summary.

3.6.6 Startup torque shall be based on two times the normal running torque without priming water.
(Slurry rheology is indicated in the Equipment Datasheet.)

3.7 Drivers

3.7.1 Motors

3.7.1.1 Drive motors shall conform to the requirements of 24590-WTP-3PS-MLMI-T0002,
Engineering- Specification for Low Voltage Induction Motors.

3.7.1.2 The Seller shall provide each pump with a totally enclosed fan-cooled, wash-down rated.
chemical-type motor in accordance with the motor and vertical pump datasheet included with
the MR.

3.7.1.3 Motor rated horsepower shall not he exceeded by any operating condition that can develop
with the impellers.

3.7.1,4 Motors shall be rated for inverter duty for use with adjustable speed drives.

3.7.1.5 All motors shall be NEMA design C type (in accordance with NEMA MG-l). The motor shall
be the weakest link in a high torque event such that the shaft, impeller blades, and so forth do
not fail in any event.
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3.7.2 Remote Service

3.7.2.1 Motor shall be Class H type and radiation resistant for levels stated in the Equipment

Datasheet.

3.7.2.2 The Seller shall install all required conduit with proper wiring from the motor junction box to

and including the Buyer supplied lower electrical connector. All electrical components shall

be waterproof. Cable shall be radiation resistant for levels stated in the Equipment Datasheet.

3.7.2.3 Seller shall provide a remote motor stand on which the motor can be set for storage,

decontamination, or maintenance. It is not necessary to handle the motor stand and motor

together, just one at a time. The motor stand shall have no seismic category requirement.

3.8 Seismic Requirements

3.8.1 The remote vertical pump components and I{FP piping, including the mounting plates, shall be

designed to SC-il requirements in accordance with the methods and procedures in

Specification 24590-WTP-3PS-SS9}-TOOO I, Seismic Qualification of Seismic Category I & 11

Equipment and Tanks. attached to the MR. The Seller shall submit their seismic analysis

documentation to the Buyer (Reference Section 10.2.4. 1). The in-structure response spectra is

provided in Appendix F. Jumper nozzle loads and pump-vessel bounding interface loads are

located in Equipment Datasheet.

3.9 Accessibility and Maintenance

3.9.1 The Buyer's layout allows necessary access and space to facilitate maintenance during normnal

plant operation or scheduled shutdown.

3.9.2 The Seller's accessibility and maintenance recommendations for each piece of equipment shall

be included in the Seller's operations manual submittal (Reference Section 10.2.5.2).

3.9.3 For the HILW pumps. frequency of inspection and maintenance intervals, beyond the 5-year

no-maintenance period, shall he minimized in accordance with equipment Seller's
recommendations.

3.9.4 Design configuration for accessibility and maintenance of the pumps shall be reviewed by
Buyer at 50%/' design reviewN.

4 Materials

4.1 General

Pump materials situated above and fastened to the mounting plate (see Figure I and Figure 2.)

shall bet austenitic stainless steel type 3 16L. except for the discharge piping. Pump materials

below and including the mounting plate. except for wetted pump components in contact with
high velocity fluid, shall be 31 16L stainless steel (or approved equal) unless otherw~ise noted in

this specification or the Equipment Datasheet. Stainless steel material shall be in accordance
with requirements of this specification (including codes, standards, and specifications
referenced within). Pump suction pipe, discharge pipe from the casing to the mounting plate.
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and the HFP pipe from the mounting plate to the PUREX nozzle weld joint, shall be made
from an appropriate erosion resistant material, such as Zeron 100.

Note: The Seller may use standard materials of construction, suitable for the radiation
environment, for motor, bearings, and coupling components.

All other components (such as piping, nozzle assemblies, lifting assemblies, main shaft seals,
nut retainer) shall be 31 6L stainless steel unless specified otherwise in this specification or the
Equipment Datasheet.

The materials of construction for special components not named herein shall be subject to
Buyer review.

4.1.1 The Seller shall identify, on assembly drawings.. all materials (including plate, forging, pipe,
bolting) by ASTM material designation, class and UNS nuinber, and shall submit material
certificates for the Buyer's review and approval (reference Section 10.2.8).

4.1.2 The wetted pump components (for example, suction bell, suction piping, casing, impeller, shaft
bushing deflector, casing wear rings, discharge piping) shall be made of corrosion and erosion
resistant materials. See the Equipment Datasheet for the reference material for these
applications).

4.1.3 Gaskel selection and configuration shall be based on specific application, performance
requirements and environmental conditions.

4.1.4 Fastener interfaces shall be as shown on Figure 1 and Figure 2. Fasteners shall be accessible
by the Buyer's impact wrench per requirements of Section 5.2. 8 and 5.2. 10 of
245 90-WTP-3P-MOOO-T0002, General Specification for Mechanical Handling Equipment
Design & Manufacture. Seller shall design and fabricate pumps to ensure access is available
for the remote impact wrench. The envelope dimensions of the impact wrenches are detailed
on drawing 24590-WTP-MO-MlOT-00012001. The HILW Melter Cave I and 2 impact
wrenches will be used to remotely install and remove these pumps; the largest envelope
dimensions for these wenches must be used in impact wrench access design. The remote
fasteners are per drawing 4, WTP Remote Fasteners. Buyer will provide the pump mounting
flange bolt fasteners. Remote nuts are impact wrench torqued to 400 ft-lbs during makeup and
up to 750 ft-lbs during breakout. All remote handling interfaces shall be subject to Buyer
review prior to fabrication.

4.1.5 The starting materials for the structural and functional components shall be from new stock.
not repaired or otherwise m-icrost-ucturally changed from the as-received stock fromn the
certified supplier.

4.1.6 The Seller shall coordinate with the Buyer to arrange delivery of the GEP, listed in Appendix
D, as required for Seller's pumps. This shall be accomplished by identifying GFP need dates,
on Seller's fabrication schedule.

4.1.7 All GFP shall be controlled in accordance with a Seller submitted Govemnment Propertv
Management Plan (GPMP) in accordance with the commercial terms of the purchase order.
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4.2 Positive Material Identification

All pump casing, mounting plate, and IIFP piping materials shall be identified in accordance
with 24590-WTP-3PS-GOOO-T0002, Engineering Specificafion for Positive Material
Identification (PMJ) for Shop Fabrication. Components requiring PMI testing shall include
the following: mounting plate assembly, discharge pipe assembly, prime pipe assembly, pump
casing, packing box, and packing gland.

4.3 Prohibited Materials

4.3.1 Bronze, copper, lead, zinc, tin, antimony, cadmium, mercury, bismuth, or other low melting
point metals, their alloys, or materials containing such metals as their basic constituents-,
sulfur; and halogens shall not be used in direct contact with stainless steel. This prohibition
applies to tools, fixtures, paints, coatings and sealing compounds, and any other equipment or
materials used by the Seller in handling, assembly, and storage of stainless steel parts or
components.

4.3.2 Asbestos. Teflon, and aluminum shall not be used in any component of the vertical pumps.

4.4 Special Requirements

4.4.1 HFP piping handles process solutions outside the vessel boundary and shall have confirmatory
testing to ensure the alloy is as listed on the certified material test report. This shall be
accomplished using specification 24590-WTP-3PS-GOOO-T0002, Engineering Specification
for Positive Material Identification (PM]) _for Shop Fabrication.

4.4.2 Stress corrosion cracking, crevice corrosion, pitting corrosion and uniform corrosion can be
minimized by the proper design and fabrication. Crevices, low points, and stress
concentrations shall be eliminated wherever possible. Where crevices cannot be eliminated, a
wider opening with fiat bottoms shall be designed such that the volume can be readily flushed.

4.4-3 Stainless steel mill products shall be visually inspected (100 %) to determine surface quality
and avoid using, sections that have been damaged. bent, over pickled or exhibit contaminant
spill stains.

4.5 Storage of Stainless and Corrosion Resistant Materials

4.5.1 The seller shall provide material control procedures for storage of stainless steels and corrosion
resistant alloys (reference Section 10.2.2.13). The procedures shall include:,

4.5.1.1 Identification and marking

4.5.1.2 Dirt, dust, and contamination control

4.5.1.3 Segregation of materials dedicated to the WTP fabrications

4.5.1.4 Dunnage control and prevention of contamination

4.5.1.5 Methods used to control welding consumnables that include receipt, storage, issuance.

baking/drying of flux and disposal.
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5 Fabrication

5.1 General

5.1.1 All casting surfaces shall meet Level 1 visual examination acceptance standards as described in
ASTM A802. Castings shall be free from cracks, tears, voids, or other defects indicative of
substandard casting quality.

5.1.2 All vertical pumps shall be neatly finished and free of burrs and fins. and other harmful surface
conditions.

5.1.3 For ease of decontamination, remote vertical pumps shall be designed to minimi.ze crevices
that can trap contaminants. All surfaces are to be polished smooth (RMS 125 finish other than
impellers). See Section 3.5.7.8 for impeller requirements. Additionally, all non-machined
plate, pipe surfaces, and welds shall be glass beaded to a 112 RA finish (equivalent to
125 RMvS machined finish) or better. Actual surface finishes shall be verified with a
Profilometer and recorded in the RA format. Material hold-up points internal to the pump
shall be minimized.

5.2 Welding Procedures

5.2.1 All welding procedures and welder qualifications for pump components shall be in accordance
with ASM.E BPVC Section IX. The Seller shall submit all welding procedures for vertical
pumps for review prior to the start of any welding. (Section 10.2.2. 1)

5.2.2 Deleted

5.2.3 The properties of duplex stainless steel can be appreciably affected by welding. Due to the
importance of maintaining the balanced microstructure and avoiding the formation of
undesirable sigma and intermetallic phases the weld procedures require additional testing for
qualification. Significant intermetallic phases may lead to loss of toughness and corrosion
resistance. Recommended filler material is a duplex UNS S32750 or similar. All dissimilar
metal welds shall be made using a tungsten gas arc welding process using 100 % argon gas;
both the welding gas and purge gas shall contain less than 25 ppm oxygen for optimum
corrosion resistance of the finished weld. Weld procedures for duplex stainless steel (welding
procedure specification and procedure qualification record) are to be supplemented by ferrite
count or ferrite number tests and corrosion testing to ASThI standard G48. The ASTM G48
test is to he modified to include coupons exposed to nitric acid and sodium hydroxide to
indicate that the welding method is satisfactory. 048 test temperature for super duplex
stainless steels is 35 'C. Test reports shall be attached to the weld procedure and submitted to
the Buyer. (Section 10.2.2.1)

5.2.4 All weld repairs, straightening, and machining processes shall be controlled and documented
such that the Buyer representative can follow the process to shop procedures. All weld repairs
shall be reviewed by the Buyer, planned, documented, and performed according to ASMTE
BPVC Section IX. All weld repairs that result from nondestructive examination (NDE)
evaluations shall be inspected a second time using the same technique. No more than two
weld repairs are permitted for the same defect indication called out by the initial NDE
inspection report. Any additional repairs shall be subject to additional Buyer review before
implementation,
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5.3 Structural Components

5.3.1 Stainless Structural Steel

Document 24590-WTP-3PS-SSOO-T0002, Engineering Specifi cation for W;%elding of Structural
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel, covers the
welding requirements for stainless str-uctural steel.

5.4 Chemical Requirements for Materials Used in Contact with Austenitic Stainless
Steel and Nickel and Nickel Alloys

5.4.1 Materials and consumables used in the fabrication and handling of these pumps shall comply
with 24590-WTPU-3PS-NWO0-T0002, Chemical Requirements for Materials Used in Contact
with Austenitic Stainless Steel and Nickel Based Alilys.

5.5 Painting, Surface Preparation, and Cleaning

5.5.1 All steel surfaces, other than those materials listed in Section 5.5.6, shall be in accordance with
the cleaning, surface preparation, and coating requirements of Appendix D, item 4.20 System
Code T in specification 24590-WTP-3P-AFPS-TOOO 1, Engineering Specification for Shop
Applied Special Protective Coatings for Steel Items and Equipment.

5.5.2 Sharp welds and sharp corners shall be ground smooth and blended into the base materials.
Each layer of welding shall be smooth and free of slag inclusions, porosity excessive undercut,
cracks and lack of fusion prior to beginning the next layer. i addition, the final weld layer
shall be sufficiently free of coarse ripples, non-uniform bead patterns, high crown, and deep
ridges to permit required inspection.

5.5.3 The interior surfaces of attached piping and bearing housing shall be cleaned of all mill scale,.
grease, oil, dirt, cuttings, weld spatter. and other foreign matter.

5.5.4 Unpainted components shall not be sandblasted.

5.5.5 Cleaning agents used for austenitic stainless and nickel-based alloys shall not contain more
than 50 ppm by weight of inorganic chlorides. Seller shall submit cleaning procedures for
review (Reference Section 10.2.2.10).

5.5.6 Pump components of stainless steel, cobalt alloy, and nickel-based alloy construction shall not
be painted. Commercial items provided by the Seller that are purchased prepainted (motor)
need not be painted per 24590-WTPU-3PS-AFPS-TOOOl.

5.5.7 Coatings from one manufacturer shall not be used over coatings from another, and to ensure
compatibility, shall not be intermixed.
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6 Tests and Inspections

6.1 General

A test and inspection plan shall be developed by the Seller and submitted to the Buyer for
review and permission to proceed in accordance with Section 10. 1. The plan shall identify all
Seller's inspections, examinations, tests, and witness and hold points required during the pump
fabrication process. When an operation requires a procedure, the procedure number shall be
designated on the plan. The plan shall also identify the Buyer's hold/witness points identified
in Section 5 of the appropriate MIR. In addition, during review of the plan by the Buyer, the
Buyer may add additional hold/witness points in the plan.

6.2 Hydrostatic Tests

6.2.1 Each pressure part of the pumnp including the priming and discharge piping shall be
hydrostatically tested at 150 % of maximum allowable working pressure (MAW?).
Hydrostatic tests shall be maintained for at least 30 minutes. Regions of the pump that are
subject to suction pressure such as the mounting plate components and the packing box do not
require to be rated for IvAWP. These components shall by hydro tested at 25 psig.

6.2.2 Before a hydrostatic test procedure is implemented, the Seller shall submit it to the Buyer for
review.

6.2.3 Water used in hydrostatic testing shall be of potable quality or better. At no time shall it
contain over 50 ppm chlorides.

6.2.4 Systems shall be thoroughly drained and dried by wiping or blotting all accessible areas within
24 hours after testing, rinsing, or flushing operations. Water shall not be left in the system for
more than 48 hours after testing, rinsing, or flushing operations. To minimize the potential of
microbiologically induced corrosion, the Seller shall use only treated process water, potable
water, or deionized (demineralized) water.

6.3 Performance Tests

6.3.1 A shop performance test with water shall be conducted on all pu~mps, in accordance with
Hydraulic Institute (112.6) standards, at rated speed over the complete range of flow to
maximum capacity to demonstrate fulfillment of efficiency and rating guarantees.
Performance tests shall be run using the -net positive suction head (NPSH) available to the
pump at the site, including adjustments for all expected liquid levels in vessels and corrected to
shop test conditions. The test shall utilize an adjustable speed drive (ASD) to maintain flow
rate through the range of vessel liquid levels. ASD configuration and settings shall be
submitted to Buyer. The minimum acceptable flow rate is stated on the Equipment Datasheet.

6.3.2 An NPSH at incipient cavitation test shall be performed in accordance with HI standards for
each pump. At least three flow points shall be tested: design point, run out, anid minimum
flow. At each point, five or more readings shall be taken at increasingly lowered suction
pressure until a 3 % drop in head is noted.

6.3.3 Water test results shall be plotted, showing head, efficiency. and brake horsepower vs.
capacity. Water temperatures shall be recorded, and test results corrected to a design average
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temperature. For pumps in slurry service, in addition to the water head curve, the Seller shall

provide an estimated slurry head curve for comparison. The thickest slurry described in the
Equipment Datasheet shall be used; specifically, the highest yield stress and highest viscosity.

6.3.4 Additional pump priming tests shall show the minimum pressure, flow, and total quantity of
priming water required to prime the pump at the low liquid level described in the Equipment

Datasheet. These tests shall be plotted showing the eductor primer flow rate vs. pressure at the

primer nozzle for primer nozzle pressures between 30 and 80 psig.

6.3.5 Shop test results must verify that all pumps are capable of starting from thle minimum liquid
level without exceeding the maximum priming liquid volume as listed in tne vertical pump

data sheets.

6.3.6 Shop tests for each pump must verify all pumps operate within maximum allowable vibration
limits specified in Section 3.5 .7. 10.

6.3.7 Witness tests shall be run after final trim has been calculated and applied to pumrps. Final
witness tests shall be -run only with the Buyer's supplier quality representative (SQR) present.

A satisfactory full-speed test shall he ram at final impeller diameter before the Buyer' sSQR is
called in to observe the test. A preliminary curve and test data shall be submitted to the
Buyer's SQR immediately after each test. The amount of acceptable plus tolerance on head,
capacity, and horsepower shall be within the range of tolerances stated by the III standards.

6.3.8 Seller shall provide an analysis verifying that the first lateral critical speed of all pump shafts
and impellers is at least 20% above the maximum operating speed (Section 10.2.4.3). The

Seller shall assume a rigid pump mounting foundation that contributes no more than _' % of the

total deflection of the structural elements.

6.3.9 During testing, each pump tested shall be fully supplied with electrical power by means of the
electrical connectors per approved design.

Note: The Buyer will supply the upper female electrical connector to connect the Seller's
wiring to the electrical lower holder. The Seller shall coordinate with the Buyer to arrange
delivery of the upper female electrical connector, as required for testing of Seller's pumps.
This shall he accomplished by idcntifying performance test need dates on Seller's fabrication
schedule. The Seller is responsible for the interface between the upper female connector and
the Seller's own power source during testing. The upper female connector component shall be
returnied to the Buyer after the final performance testing is completed.

6.3.10 After tentative acceptance by the Buyer' s SQR. the pumps may be readied for shipment but
shall not he released until acceptance by the Buyer of formal submission of curves and data,
which will constitute the performance test report.

6.4 Final Dimensional Checks - Remote Vertical Pumps

6.4.1 The Seller shall verify the critical dimensions as given in Figure 1 and Figure 2, or as
otherwise noted in this specification or material requisition. The measurements shall be in
accordance with techniques described in Appendix E. (Note: The layout has not been
finalized. therefore, the dimensions indicated are tentative.)
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6.4.2 The Seller shall provide proof that the pump and pump appurtenances are dimensionally
correct within the specified tolerances. This shall be accomplished by the completion of as-
built dimensional record drawings. These drawings, with details of the critical dimensions
added by the Seller, shall be submitted to the Buyer for review prior to shipment (Reference
Section 10.2.1.13).

Note: In addition to pump and pump appurtenances above, as-built shim dimensions of each
shim required for precision placement of the pump shaft thrust and radial bearings shall be
recorded on the dimensional record drawings for each pump.

6.4.3 All final critical dimensional measurements, as detailed in Figure 1 and Figure 2 or as
otherwise noted in this specification or NUZ, will be witnessed by the Buyer. No witness tests
shall be performed without the Buyer's SQR present.

6.5 Main Coupling Engagement/Disengagement

Each splined coupling between the pump shaft and drive motor shaft shall be tested to ensure it
functions properly. Specifically, each pump motor coupling shall be tested by means of a two-
point lift applied at the motor lifting fixture to demonstrate that the motor can be satisfactorily
engaged and disengaged from the coupling. The coupling shall be self-indexing and shall not
require manual positioning for proper engagement. All main coupling engagement and
disengagement tests will be witnesscd by Buyer. No witness tests shall be performed without
the Buyer's SQR present.

6.6 Plumb Lift Test

All pumps shall be tested for single point lift with Seller furnished lift beam connected to
lifting lugs. Upper, lower and combined unit shall be tested. Variation from vertical shall be
1/4-inch maximum from plumb. All plumb lift tests will be witnessed by Buyer. No witness
tests shall be performed without the Buyer's SQR present.

6.7 Test for Remote Handling Capabilities

Each component, as well as the complete assembly, must be tested for remote handling
capabilities.

6.8 Load Lift Test

A load tes for 1.5 times the normal dry load, shall be demonstrated on each unit in the Seller's
shop, with Buyer to witness one of each type and review documentation on other tests. During
the load test, the pump shall be lifted off the shop floor and held for at least 10 minutes. The
pump shall be visually inspected for any deformation or stress cracking at the lifting lugs and
at the lifting lugs attachments or reinforcements to the pump.
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7 Preparation for Shipment

7.1 General

Vertical pumps shall be packaged, handled, and stored in accordance with 24590-WTP-3PS-
(3000-T0003, Engineering Specification for Packaging, Handling and Storage Requirements.

7.2 Tagging

A stainless steel nameplate shall be fastened to each vertical pump showing the manufacturer's
name, shop location, date of manufacture, serial number, equipment rating, equipment tag
numbers, weight of assembly, and purchase order number. Equipment tag numbers are
provided in the MvRl.

8 Quality Assurance

8.1 CM and Q Quality Designation - QA Requirements Specific to HIWk Items or
Service

8.1.1 The Seller shall have a quality assurance program (QAP).

8.1.2 The Seller shall have in place a QAP containing. at a minimum, all the elements marked as
applicable in the Supplier quality assurance program requirements datasheets attached to the
MIR. The Seller shall submit their QA manual with their proposal.

8.1.3 The pumps shall be manufactured in accordance with the Seller's QAP that has been evaluated
and accepted by the Buyer's procurement supplier quality department.

8.2 Seller Deviation

Seller shall identify and promptly document any deviation from requirements in the acquisition
documents. Seller-proposed deviations from Acquisition Services documents shall -be initiated
by use of an SDDR form (listed in Section 2 of the MR and attached thereto). In addition, the
Seller shall describe the recommended disposition based on appropriate analysis. Requests for
deviations from sub-Sellers shall be submitted to the Buyer through the primary Seller.

9 Configuration Management

Equipment or components covered by this specification are identified with plant item numbers
as shown in the motor and vertical pump datasheets. in accordance with Section 7.2, Tagging.
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10 Documentation and Submittals

10.1 General

The Seller shall submit to the Buyer engineering and quality verification documents in the
forms and quantities shown in Form G-321 -E, Engineering Document Requirements. and Form
G-32 1 -V, Qualit)y Verification Document Requirements, attached to Section 3 of the MR.

10.2 Submittals

The Seller shall submit the following:

10.2.1 Drawings

Drawings shall show the following information:

10.2.1.1 The outline dimensions of the vertical pumps, including outline and detail drawings for each
major component and components with a significant function. These drawings shall reflect the
"kas-shipped" configuration of the equipment and instrumentation.

10.2.1.2 Details of construction.

10.2.1.3 Mounting dimensions and information required for the design of supports and foundations.

10.2.1.4 Operating weight and center of gravity of each vertical pump.

10.2.1.5 Dynamic loading on mounting flange.

10.2.1.6 The space required for the removal of components.

10.2.1.7 The weight of pump and motor fully assembled, motor assembly, pump assembly and
individual pump systems: shaft, support columns, mounting plate, casing assembly, and
prune/suction pipe.

10.2.1.8 The locations and identification of parts that are included in the parts list.

10.2.1.9 Wiring, schematic diagrams, and connection diagrams shall include wire gauges and fuse sizes
applicable to the supplied units only.

10.2.1.10 The ASTM or equivalent designation for materials.

10.2.1.11 Any deviations from Section 5.5 requirements shall be submitted for Buyer approval.

10.2.1.12 Nameplate lists.

10.2.1.13 Dimensional record drawings per requirements of Section 6.4.2.

10.2.2 Procedures

Procedures shall include the following:
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10.2.2.1 Welding procedures. The Seller shall submit all welding procedures for vertical pumps for

review per 5.2.1

10.2.2.2 Procedures for repairs of rejected items or parts associated with the HEP piping.

10.2.2.3 Electrical component performance test procedures.

10.2.2.4 Seller's shipping preparation procedures, including initial startup and checkout procedures,
instructions for final alignment checks and any other special instructions prior to initial startup
in the facility.

10.2.2.5 Deleted

10.2.2.6 Special instruction for installing and maintaining any packing and seals for shafts, bearings, or
similar items, include special instructions for extended storage (up to 8 years) or idle
conditions prior to initial operation.

10.2.2.7 Procedure for all priming operations using an eductor or similar item, including special
instructions and sequence for pump startup for all liquid level scenarios.

10.2.2.8 For in-place re-greasing (see Section 3.5.7.4), the Seller shall submit complete instructions of
the remote re-lubrication requirements, including all materials needed, proper sequence.
special remote crane operator instructions.

10.2.2.9 Seller shall submit a written tolerance control procedure to establish and verify horizontal and
vertical centerlines, precise horizontal and vertical measurements, flatness, and datum planes
for dimensional measurement of vertical pumps (Section 3.5.6.5).

10.2.2.10 Seller shall submit cleaning procedures for austenitic stainless and nickel-based alloys (section
5.5.5).

10.2.2.11 Hydrostatic test procedure per requirements of Section 6.2.2.

10.2.2.12 Plumb lift test procedure. (Section 6.6)

10.2.2.13 Material control procedure. (Section 4.5)

10.2.3 Inspection and Test Reports

10.2.3.1 Records of repairs and rejected items or parts, as needed.

10.2.3.2 Electrical component performance test reports.

10.2.3.3 Bench test mechanical per-formnance reports. (Section 6.3)

10.2.3.4 Performance test reports. including priming. NPSH, ASD performance, preliminary curve and
test data per Section 6.3.

10.2.3.5 Plumb lift test report. (Section 6.6)

Page 23
24590-G04B-FOO0019 Rev 4 (2/12/2001) Ref-. 24590-WTP-3DP.GO4B.00049



24590-WTP-3PS-MPCO-T0009, Rev 2
Vessel-Mounted Vertical Transfer Pumps -

WVTP HLW Facility

10.2.3.6 Hydrostatic test report. (Section 6.2)

10.2.3.7 Surface finish report. (Sections 5.1.3 and 3.5.7.8)

10.2.4 Calculations

Calculations shall be submitted for the Buyer's review and permission to proceed, and shall be
in accordance with 24590-WVT-3PS-GO0O-TOO 14, Engineering Spec ication for Supplier
Design Analysis.

10.2.4.1 Seismic analysis (Section 3.8).

10.2.4.2 Lifting lug stress analysis. (Section 3.5.4)

10.2.4.3 Pump critical speed analysis (Section 6.3.8)

10.2.5 Manuals

Manuals and instructions shall be supplied per form G-32 1 -E and shall include the following:

10.2.5.1 Erection and installation manuals that provide complete detailed procedures for installing and
placing equipment in initial operation. The manuals shall include all erection and installation
drawings. A minimum of one set of each manual type shall be provided.

10.2.5.2 Operation and maintenance manuals that provide complete detailed descriptions of
components and accessories, including datasheets showing design, construction and
performance data for equipment. Manuals shall include startup, shutdown, and idle
procedures. Manuals shall include drawings required for operation, maintenance and repair,
maintenance requirements, instructions, operational troubleshooting guides.

10.2.5.3 Instruction manuals shall cover every item purchased, including materials that the Seller has
obtained from a subcontractor. The Seller shall obtain such manuals and lists, and submit
them to the Buyer.

10.2.5.4 The Seller shall provide instructions regarding site storage, preparation, and protection of
equipment after installation and prior to operation per 24590-WTP-3PS-GOOO-T0003,
Engineering Specification for Packaging, Handling and Storage Requirements.

10.2.5.5 The Seller shall submit their QA manual per Section S. 1.2.

10.2.5.6 Seller deviations from the QA requirements of Section 8 shall be submitted to the Buyer per
Section 8.2.

10.2.6 Certificates of Conformance

10.2.6.1 The Seller shall provide certificates of conformnance demonstrating compliance with all
applicable standards, specifications, and drawings in the fabrication of the pump and HIT
piping as detailed in this specification.

10.2.6.2 The Seller shall certify that lifting lugs are suitable for the safe, balanced lifting and handling
of the equipment per Section 3.5.4 of this specification.
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10.2.7 Schedule

Lists and schedules shall include the following:

10.2.7.1 Schedule of engineering and fabrication

10.2.7.2 Parts list, and cost for parts and items subjiect to deterioration and replacement

10.2.7.3 List of recommended spare parts

10.2.8 Materials Certificates/Statistics

10.2.8.1 Material certificates of compliance shall be submitted for components of the CM pumps.

10.2.8.2 Material Test Reports shall be supplied for the HIEP piping and weld materials used in
interfacing the HFP pipe with PUREX nozzle and pipe supports.

10.2.9 Data

Data shall include the following:

10.2.9.1 Buyer's motor and vertical pump data sheets, completely filled out by the Seller, showing all
information required to determine that the units are of the design and materials specified
herein.

10.2.10 Design and Technology Selection Criteria

10.2.10.1 Bearing Grease Selection

If an alternative grease for bearings is recommended other than that specified (Section 3.5.7.5),

all appropriate technical information shall be submitted for Buyer acceptance.

10.2.10.2 Deleted

10.2.11 Material Safetv Data Sheets

Material Safety Data Sheets shall be provided for all oils, greases, paints, preservatives, and all
other chemicals and chemical products that are shipped with the vertical pumps.

10.2.12 Accessibilitv and Maintenance Requirements

The Seller's recomnmended accessibility and maintenance requirements for each piece of
equipment shall be included in the Seller's submittal per Section 3.9.
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Figure I IILW Remote Vessel Mounted Vertical Transfer Pumps
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Figure 2 Top View of Pump and Pump Stabilizer Pin
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Appendix A

Pump Operation Summary
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Appendix A
Pump Operation Summary

Pump Duration
Pump Frequency i [See Note 1)

# Pump ID# Pump Description [hours between batches] [minutes]

I F-M-00A Mle edPeaainVse Pu p5710(rnf)/ eic

2 HFPr-PMP-000'05A Melter 1 Feed Preparation Vessel Pump 57 100 (transfer)/rerc

3 HFP-PMP-00007B Melter 1 FeedPrpto Vessel Pump 57 100 (transfer) / recirc.

3 HFP-PMP-00007A Melter 2 Feed PeainVessel Pump 1 57 1100 (transfer) / recirc.

4 HFP-PMP-00018B Melter 2 Feed Preparation Vessel Pump 57 100 (transfer)!/ recirc.

5 HFP-PMPO00017 Melter 2 FeedPrpto Vessel Pump 1 57 100 (transfer)! recirc.

Note 1: Finite times shown in this columrn arc for batch transfers only. All pumps shown as recirc. should be designed for continuous service.

All other pumps should be designed for intermittent service in addition to transfer durations shown (nom. 30 min. per day)
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Appendix B

Deleted
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Appendix C

Connectors
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Appendix C
Connectors

1.0 General

Certain connectors shown will be supplied by the Buyer, as described in this specification and in

Appendix D, and the Seller shall be responsible for incorporating the proper interfaces and locations into

their final designs. The final selection of connector size and type is subject to change and shall be

approved by the Buyer prior to fabrication of the pumps.

2.0 Connector Selection

2.1 Remote Process Connectors - IL-W (BEP)

The remote process (discharge) and priming (eductor) connectors will be supplied by the Buyer.

(Drawings of the Connectors are DOE ECI and are included in the MR.)

2.2 Remote Electrical Connectors - HTLW

The remote electrical connector, or electrical lower holder. will be supplied by the Buyer.

(A drawing of the electrical connector is included in the MIR).

2.3 Grease-fittings shall be male Staubli RBE1 1 valved plugs supplied by the Seller.
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App endix D

Items Supplied by Buyer (GFP)
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Appendix D
Items Supplied by Buyer (GFP)

Item No. Description Quantity

IRemote electrical connectors with all required internal 6
components. Reference Drawings provided in MR.

2 Mating to remote Electrical connector assembly, with I for each remote Electrical

all required internal components to be installed by Lower Holder

Seller, with 30 feet of shielded 8 AWG wire (required
for testing, to be assembled by Seller)

3 Discharge Nozzle - Reference ECI PUREXMale 6
Connector, 24590-WVTP-M61-P23T PT?

4 Primrne Nozzle - R eferen ce ECI P UREXMale 6
Connector, 24590-WTP-M61-P23T PT7

5 Deleted

6 Deleted

7 Hook profile, hook thickness and lift beam clearance I set for lifting lug configuration

dimensions for Seller to fabricate Lifting Beams
(required for plumb lift test)

8 Vertical Connector Assemblies (required for hydraulic 2 total (1 for discharge, I for

testing) eductor)
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Appendix E

Final Dimensional Measurements of Pumps by Seller

Page E-i

24590-GO413-FOO0 19 Rev' 4 (2/ 12/20091 Ref. 2459C0-NWP-3DP-GO04B-00049



245g0-WTP-3PS-MPCO-T000g, Rev 2
Vessel-Mounted Vertical Transfer Pumps -

WTP HLW Facility

Appendix E
Final Dimensional Measurements Of Pumps by Seller

1.0 Purpose

The Seller shall perform dimensional measurements for all vertical pumps, all nozzles, and all

appurtenances at the Seller's shop. All as-built dimensions obtained thereby shall be recorded as

required in Section 6.4.1 of Specification 24590-'WTP-3PS-MPCO-T0009. eSlersalgv

the Buyer opportunity to witness all final dimensional measurements and review all dimensional

-records prior to shipment.

2.0 Scope
Items Included - Seller shall furnish the following:

" Level precision floor surface or surfaces

* Instrument supports, platforms, ladders, stairs, and guardrails

* Overhead crane access, if required

* Vertical pump support stand

* Lifting beams seller provided

* Optical instruments and scales

3.0 Requirements - Shop Facilities

3.1 The Seller shall provide a measurement area for final dimensional verification. This will require

approximately 30 feet of headroom to the bottom of the crane hook. A vertical pump stand with a

level, flat surface matching the tolerances of the pump support plates is required for mounting

pumps during dimensional check. Clear space of at least 7 feet shall be available surrounding the

remote vertical pump.

3.2 The measurement area shall be temperature controlled above 70 7F. The same temperature within

5 'F shall be maintained during the dimensional measurement by the Seller.

3.3 After final Seller dimensional checks and as-built dimensional records are completed as specified

in Section 6.4.1 of Specification 24590-WTP-3P5-MPCO-T0009, and prior to preparation for

shipment, each remote vertical pump assembly shall be reviewed by the Buyer against this

dimensional record.

3.4 The Seller shall make final dimensional measurements using their own equipment. such as
c';_eA ;_+a,4S-' +;I+,-- Iel n A calibrated and certified scales. Scales shall be graduated

to 0.01 inch. The optical instruments shall be equipped with micrometers graduated to
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0.001 inch. The Seller may alternatively choose to use electronic theodolites calibrated to
0.00 1 inch.

3.5 The vertical pump support-plate face shall be profiled at 15 'intervals and plotted for record.

All connector nozzles shall be checked at a minimum of four points for parallelism with vertical

pump support-plate face.

3.6 The Seller shall allow adequate time to perform final dimensional measurement of each pump in

the presence of the Buyer's representative to witness/observe the Seller's inspection activity. The

Seller shall also provide appropriate notification to the Buyer for each witnessed inspection

activity. The Seller has sole responsibility for quality control inspections of their products.

3.7 There shall be no visual interference (such as arc welding or equipment movement) with the

optical measurements performed by the Seller.

3.8 The Seller shall provide rigid supports for optical transits and levels. These supports shall be

freestanding and not touching the remote vertical pumps. Substantial platforms. ladders, stairs,

and handrails shall be provided, all meeting OSHA requirements. The instrument supports shall

be set up a minimum of 7 feet away from the vertical pump stand and at least 3 feet higher.

3.9 The Seller shall submit the following drawings for the Buyer's review:

a The measurement enclosure area

b The vertical pump stand

c The optical instrument supports

d Substantial platforms, ladders, and handrails

e The crane interface

3.10 The Seller shall furnish one balanced lifting beam, or one for each lifting lug configuration as

necessary, for the plumb lift testing of the vertical pumps.

3.11 The Seller shall provide adequate lighting to facilitate the optical dimensional measurements.
Lighting should generally be 100-foot candle average where measurements will be made.
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Appendix F

In-Structure Response Spectra
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Appendix F
In-Structure Response Spectra

In-structure response spectra at the vessel support points in three orthogonal directions, as authorized in
CON 158072, are given in figures 561 and 562 on tne following pages. Peak accelerations from the 3%
damping curves in these response spectra (identified with arrows) will be used as seismic accelerations at
vessel nozzles for the Transfer Pumps. Appropriate factors shall be used with these values in
accordance with specification 24590-WTP-3PS-SS9-TOOO1. In addition, to account for response spectra
amplification through the vessel, an extra factor of 1.5 shall be integrated into the seismic acceleration
values for seismic analysis of the Transfer Pumps.
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Appendix G

AISC M016 SRD Tailoringr
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Appendix G
ALSC M016 SRD Tailoring,

Appendix G-1 24590-WTP-SRD-ESI-OO1-02, Rev 5i, Appendix C.9

9.0 AISC MO016, Manual of Steel Construction, Allowable Stress Design (ASD)

Revision: 9th Edition
Sponsoring Organization: American Institute of Steel Construction

WTP SpDecific Tailoring

The following tailoring of MOI 6 is required for use by the WTP contractor as an implementing standard

for design of structural steel for Seismic Category MI and IV SSCs.

No specific section

The design of structural steel utilizes the requirements of the Specification fior Structural Steel

Buildings Allowable Stress Design and Plastic Design, June]., 1989 with Commentary, as found in

Part 5 of the AJSC MO 16. Manual of Steel Construction. The current reference for this specification is:

AISIC S335-89. Specification for Structural Steel Buildings Allowable Stress Design and Plastic

Design June 1, 1989 with Commnentatiy.

Justification: At the time the AISC MO016 Manual was first published, AISC had not assigned a

publication number for the specification in Part 5. Beginning in March 2002, AISC implemented a new

publication numbering system. Under this system, every AISC standard and publication was assigned a

reference number. The Specification for Structural Steel Buildings Allowable Stress Design and Plastic'

Design, Junc1,]1989 found in Part 5 of M016 can now be referenced as AJSC S335-89.

No specific section

Load combinations for design of structural steel members utilize those identified in TBC 97,
Section 1612.3.

Justification: These load combinations represent the commercial requirements for allowable stress

design of structural steel. Use of these load combinations will ensure compliance with the commercial

desien in accordance with the UBC.

No specific section
Seismic detailing requirements shall be in accordance with UBC 97, Chapter 22, Division V,

Section 2214. for moderate seismic risk structures.

Justification: The requirements contained in this section contain accepted industry practice for desig of

important commercial steel structures. Use of this section will ensure compliance with the commercial

design in accord ance with the U-BC.
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Appendix H

ASME B3 1.3 SRD Tailoring
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Appendix H
ASME B31.3 SRD Tailoring

Figure H1-1 24590-WTP-SRD-ESH-OO1-02, Rev 5r, Appendix C.26

26.0 ASME B31.3-1996, Process Piping

Revision: 1996
Sponsoring Organization: ASME

VWTP Specific Tailorin2

The following tailoring of ASME B3 1.3, Process Piping, is required for use by the WATP contractor as
an Implementing Standard for: (1) the fabrication and installation of those portions of the C5V ductwork
that are being embedded in concrete. (2) the use of ASME B 16.9 welding tees in accordance with
ASME B3 1.3-2002. (3) use of vacuum box leak testing, (4) the ASM7E B3 1.3-1998, paragraph 345 .2.3(c).
allowance for not leak, testing closure welds outside of a closed cell (black cell) and/or hard-to-reach are,.
(5) the test pressure that is used for piping systems subjected and designed to HPAV events, and(6
design for HPAV DetonationfDeflagration loads and associated thermal gradients.

" The tailored sections of ASME B3 1.3 applicable to embedded ductwork will only he utilized to the
extent that it will cover the fabrication. installation, and inspection (and associated testing) of
Category D fluid service piping being used as C5 ductwork. Air testing requirements for this
ductwork will be compliant with ASME AG-i. Below is a description of those portions of
ASME B3 1 .3 that apply to fabrication, installation, and inspection of Category D fluid service
piping and the sections of the SRD that they will apply to.

" The tailored sections of ASME B3 1.3 applicable to welding tees will only be used for ASME B 16.9
welding tees. As long as the stress intensification factors from ASME B3 1.3-2002 are used in the
stress analysis for the welding tees, weldingz tees fabricated to either the 1996 or the 2002 edition of
ASME B3 1.3 can be used. Below is a description of those portions of ASME B3 1.3. Appendix D.
Tabie D300. that apply to welding tees and the section of the SRD to which theywill apply.

" The tailored paragraphs of ASME B331.3 applicable to vacuum box leak testing. in lieu of
hydrostatic or pneumatic leak testing, will only be used to leak, test full penetration circumferential
piping field butt welds inside a closed cell (black cell) and/or hard-to-reach area as defined in
Appendix M. out to the first isolation component outside the closed cell (black cell) andor hard-to
reach area. Further, if the 100 %/0 volumetric inspection using ultrasonic exarmination per
ASME B3 1.3 paragraph 344.6, is conducted for welds to be vacuum box tested. then the ultrasonic
examination shall be conducted using a method that creates and maintains a reproducible
computerized. image(s) of the entire weld in the axial and radial direction.

*The tailored paragraphs of ASME 3 1.3 adopting the provisions of ASME B31.3 (c) - 1998
Addendum paragraph 345.2.3(c) are applicable to all ASMIE B3 1.3 piping in all facilities except for
closure welds in closed cells (black cell) and/'or hard-to-reach areas.
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Figure H-i 24590-WTP-SRD-ESH-OO1-02, Rev 5r, Appendix C.26 (Continued)

Piping providing a confinement function in accordance with SRD 4.4-3 will comply
with the following sections of ASMIE B31..3-1996, Process Piping. These sections of
ASME B31.3 are applicable for embedded ductwork.

Chapter 3, Materials
Chapter 5, Fabrication
Table 341.3.2, Visual acceptance criteria for Category D fluid service piping

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are

required. ASME B3 1.3 will apply to materials, fabrication, and inspection standards as appropriate.

Testing requirements for nuclear air treatment systems will be consistent with ASME AG-I.

Piping providing a confinement function in accordance with SRD 5.1-2 will comply
with the following sections of ASMIE B31.3-1996, Process Piping. These sections of
ASME B31.3 are applicable for embedded ductwork.

Chapter 3. Materials
Chapter 5, Fabrication
Table 341.3.2, Visual acceptance criteria for Category D fluid service piping

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are

required. ASME B3 1.3 will apply to materials, fabrication, and inspection standards as appropriate.

Testing requirements for nuclear air treatment systems will be consistent with ASME AG-I.

Piping providing a confinement function in accordance with SRD 4.2-2 will comply with
ASME B31.3-1 996, Process Piping, with the following modification:

In Table D300, the description of welding tee per ASME B 16.9 shall be revised so it is consistent
with that shown in Table D300 of ASME B31.3-2002:

Stress Intensification
Factor [Notes (2), (3)1

Description Flexibility Out-of-Plane, In-Plane Flexibilitv Sketch
Factor io h1 Characteristic,

k h

Welded tee per 1 0.9 3/4 io + 114 3.1 T Same as

ASME B16.9 h 2 13  n2 ASME
[Notes (2), (4). B31.3-1996

This means that for welding tees per ASMIE B 16.9. note I11 in Table D300 is also changed to:

(11) If r~a 1/ 8Dand T,2! 1.5T,,.,. a flexibility characteristic of 4.4 Tavelr, may'be used.
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Figure 11-1 24590-WTP-SRD-ESH-OO1-02, Rev 5r, Appendix C.26 (Continued)

Justification: The use of a lower flexibility characteristic for welding tees per ASME B.16.9 in

accordance with ASME B31.3-2002 will increase both the out-of-plane and in-plane stress
intensification factors. The increased stress intensification factors will reduce the allowable

out-of-plane and in-plane moments that can be applied to the welding tee and keep the calculated

stress below the stresses allowable by ASMI B31.3-1996.

Safety piping within the scope of SRD 4.2-2 shall comply with ASME 1331.3-1996,
Chapter V, Paragraph 345, using the following approach for vacuum box leak testing.
Vacuum box leak testing, in lieu of hydrostatic or pneumatic leak testing, may be used to
leak test full penetration circumferential piping, field butt welds inside a closed cell (black
cell) and/or hard-to-reach area as defined in Appendix M, out to the first isolation
component outside the closed cell (black cell) and/or hard-to-reach area, only under the
following conditions:

Vacuum Box Leak Test Method - The vacuum box leak test shall be in accordance with a Bubble Test -

Vacuum Box Technique method specified in ASME BPV Code, Section V. Article 10, Appendix 11,
subject to the requirements listed below:

(a) Sensitivity of the test shall be demonstrated to be not less than I E-3 atm-ml'isec at 15 psig.
(b) The test pressure shall be a partial vacuum of at least 7 psi below atmosphere. applied to the outside

of the weld.
(c) The required partial vacuum shall be maintained for at least 20 sec examination time.

In addition, the following limitations and restrictions shall apply to the application of vacuum box leak
testing, in lieu of a hydrostatic or a pneumatic leak, test:

" Vacuum box leak testing will only be used to leak test circumferential piping field welds inside a

closed cell (black cell) and/or hard-to-reach area (as defined in SRD Appendix M). This includes any'
welds in extensions of piping systems contained or originating in accessible areas between the closed

cell (black cell) and/or hard-to-reach area boundary and the first isolation valve or device beyond the

closed cell (black cell) and/or hard-to-reach area boundary:

" It shall only be used for piping field welds where required to avoid damnage to components, ensure the
safety to construction workers, perform leak tests of field welds where ph~ysical limitations Prevent
hydrostatic or pneumatic leak testing as prescribed in ASME B31 13-1996 paragaph 345.4 and

Paragraph 345.5 respectively:

" Pipe welds that are to be vacuum box leak tested will be assessed for suitability. The number of
welds to be vacuum box leak, tested shall be limited to a maximum of three welds between
termination points (two termination or closure welds and one inter-Mediate weld') on a e-9ven pipe
system except where physical limitations prevent examination by hydrostatic or pneumatic leak
testing. DOE will be informed of such exceptions, and may at its di'scretion and within 48 hours of
being informed, respond to BNI on the suitability of the use of vacuum box leak testing for such
instances. Termination points may be tanks, vessels, valves. etc. (Specifically excluded from the
definition of termination points are junctions where thie piping changes design class). This could be
either the last two closure welds in a closed cell (black cell') andi orlrhard-to-reach area or the last
closure weld in the closed cell (black cell) and/or hard-to-reach area and the last closure weld outside
the closed cell (black cell) and/or hard-to-reach area. In addition, vacuum box leak testing would be
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Figure H-i 24590-WTP-SRD-ESH-001-O2, Rev 5r, Appendix C.26 (Continued)

permitted for the connection welds between construction modules if this is limited to one

module-to-module weld per piping run within the cells. This is in addition to termination welds on

the piping run. A module is defined as a pre-leak-tested subassembly containing multiple pipe spools-,

*Vacuum box leak testing shall be limited to full penetration girth butt welds, on straight pipe or

between straight pipe and pipe components of the same nominal pipe size and same wall thickness on

both sides of the weld at the weld location. The following configurations are candidates for vacuum

box testing:
(a) Straight pipe to straight pipe connection butt welds

(b) Straight pipe to 900E elbow connection butt welds

(c) Straight pipe to 45E elbow connection butt welds

(d) Straight pipe to concentric reducer connection butt welds

(e) Straight pipe to eccentric reducer connection butt welds

(f) Straight pipe to butt welding tee connection butt welds

(g) Straight pipe to butt welding reduced outlet tee connection butt welds

(h) Straight pipe to valve nozzle connection butt welds

(i) Straight pipe to tank or vessel nozzle connection welds

(j) Straight pipe to safe-end of a weldolet connection butt welds - full penetration butt welded

connection only
(k) Straight pipe to pipe cap connection butt welds

Prior to the application of vacuum box testing using any of the candidate configurations on piping

butt welds at the WTP. the Contractor must successfully demonstrate to the DOE, for the candidate

configuration, that (1) all portions of the weld to be inspected are visible and can be inspected in

accor7dance with the ASIME Boiler and Pressure and Vessel Code. Section V, Article 10, Appendix 11

- 1995:- (2) the vacuum box can adequately maintain a partial vacuum of?7 psid: and (3) vacuum box

leak testing can be accomplished in the time limits and other requirements established by this

procedure. The DOE shall be advised at least 7 days in advance of any demonstration to qualify a new

weld configuration so that they can witness the demonstration. The Contractor shall document any

demonstration relied upon to justify the use of vacuum box leak testing on a new configuration.

Further, vacuum box leak testing shall be conducted with a vacuum box that completely encapsulates

the weld, at the test location,

* All welds shall be 100%''' volumetrically inspected in accordance with ASME B3 13-1996, paragraphs

344.5 or 344.6. If the 100 % volumetric inspection is conducted using ultrasonic examination per

ASME B3 1..- 1996 paragraph 344.6, then the ultrasonic examination shall be conducted using a

method that creates and maintains a reproducible computerized image(s) of the entire weld in the

axial and radial direction;,

" It shall be limited to welds made using the Orbital welding machines. The only exception is that

vacuum leak box testing may be used on manual welds if the 100 0/% volumetric inspection was

conducted by radiography per ASME B3 13-1996 paragraph 344.5:.

* The piping systems and or components on both sides of the weld to be vacuum box leak tested shall

have been subjected to a hydrostatic leak test in accordance with ASME B31.3-1996 paragraph 345.4,

a pneumatic test in accordance with ASME B31 .3-1996 paragraph 345.5. a combination pneumatic-

hydrostatic leak test in accordance with ASM4E B31.3-1996 paragraph 345.6. or in the case of

components, leak tested in accordance with the Code or Standard applicable to the design of the

component,
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Figure H-1 24590-WTP-SRD-ESH-001-O2, Rev 5r, Appendix C.26 (Continued)

" At a minimum, a flexibility analysis in accordance with ASME B31.3-1996 paragraphs 3 19.4.2 (a)

and (b) shall be required on any piping systems that contain welds that are to be vacuum leak box

tested. In addition, a comprehensive flexibility analysis in accordance with ASME B3 1.3-1996
paragraphs 3 19.4.2 (c) and (d) shall lbe performed on any piping systems that contain welds that are to

be vacuum box leak tested when the piping systems have a design temperature greater than or equal

to 150 'F;

* For manual welds, the requirements of ASME B3 1.3-1996 paragraph 344.7.1 (a) through (g) shall be
invoked on any weld to be vacuum box leak tested with the exception that the requirement of
subparagraph 344.7.1 (e) "... aided by liquid penetrant or magnetic particle examination when
specified in the engineering design" shall not be required. For welds made using Orbital welding
machines, the requirements of ASME B31.3-1996 paragraph 344.7.1 (a), (b), (c)n (d), and (g) shall be
invoked. The requirements of 344.7.1 (e) and (f) shall not be required. The implementation of these
requirements shall be documented in the weld inspection report;

" Pipe welds and the associated line numbers that are to be vacuum leak box tested shall be identified in

advance of the testing. This identification shall be documented in the controlled document Weld List,
which must include this inform-ation pnior to the initiation of any vacuum box leak testing associated
with those welds and line numbers. It is understood that the controlled document Weld List may need
to be revised and updated periodically through the construction phase of the WTP Project;, and

* The following special requirements shall be placed on the training progrms used to certify the
technicians that will be conducting the vacuum box leak tests:

1. The BN1 Construction Manager shall pre-approve thie technician qualifying examination(s) for
vacuum box leak testing-,
2. The BNI Construction Manager shall pre-approve the qualifications of each Level III technician
preparing or giving the examinations for vacuum box leak testing:
3. DOE ORP at their discretion shall reserve the right to observe any and/or all practical leak test
examinations and review of the results of any and/or all written vacuum box leak test
examinations;
4. The minimum topical content of each Level II examination shall be specified by BNI, and
approved by DOE;
5. The 80 % correct criteria for passing the examinati on shall apply to each part of the three part
examinations that are to be given,
6. BNI shall provide reasonable assurance that they will take adequate measures to assure the
integritv of written examination is maintained; and
7. There shall be several versions of each examination in use to assure Level BI knowledge and
ability concerning vacuum box leak testing is confirmed.

Justification: The requirement for the vacuum box leak test sensitivity is consistent with the
ASME B31.3 requirement for a sensitive leak test as given in AISME B31.3-1996 paragraph 345.8
and for at least 7 psi vacuum and an examination time of at least 20 seconds. The limitations in using
vacuum box leak testing better define when this method can be used. DOE ORP may further change
the defimition. and. application of these special vacuum box leak testing criteria based on the
Contractor' s experience with their use, or the Contractor's request for a change.
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Figure H1-1 24590-WTP-SRD-ESH-0O1-02, Rev 5r, Appendix C.26 (Continued)

Piping system closure welds outside of a closed cell (black cell) and/or hard-to-reach area
as defined in SRD Appendix M, shall comply with the requirements of ASME B31.3-1998,
subparagraph 345.2.3(c). When ASMIE B31.3-1998, subparagraph 345.2.3(c) is invoked
the following restrictions shall apply:
" It shall not be invoked on any closure welds on piping systems in a closed cell (black cell) and/or

hard-to-reach area as defined in SRD Appendix M. This includes any welds in extensions of piping
systems contained or originating in a closed cell (black cell) and/or hard-to-reach area, between the

closed cell (black cell) and/or hard-to-reach area boundary and the first isolation valve, or device
beyond the closed cell (black cell) and/or hard-to-reach area boundary;

* It shall only be invoked on full penetration butt welds in straight pipe, full penetration butt welds at

the safe-end of an equipment nozzle, or full penetration butt welds at the safe-end of branch
connections. [The safe-end is defined as the piping to equipment nozzle connecting weld or the

branch connection to branch piping connecting welds.];

" The requirements of ASME B31.3(c) - 1998, subparagraph 345 .2.3 (c) shall be met;

* The piping systems and or components on both sides of the closure weld shall have been subjected
to a hydrostatic leak test in accordance with ASMEf B31.3-1996 paragraph 345.4, a pneumatic leak,

test in accordance with ASME B3 1.3-1996 paragraph 345.5. a combination pneumatic-hydrostatic
leak test in accordance with ASME B31.3-1996 paragraph 345.6, or in the case of components leak

tested in accordance with the Code or Standard applicable to the design of the component;

" For manual welds, the requirements of ASME B3 1.3-1996 paragraph 344.7.1 (a) through (g) shall
he invoked with the exception that the -requirement of subparagraph 344.7.1 (e) "...aided by liquid
penetrant or magnetic particle examination when specified in the engineeri.ng design" shall not be

required. For welds made using the Orbital welding machines, the requirements of ASME B3 1.3 -

1996 paragraph 344.7.1 (a), (b), (c), (d). and (g) shall be invoked. The implementation of these
requirements shall be documented in the weld inspection report;,

* Piping welds and the associated line numbers for which the closure weld classification is invoked
shall be documented in a controlled document Weld List;

* Piping components may include mechanical elements other than piping: and

* In addition, EMI shall incorporate these requirements into the appropriate specification. DOE-ORP
may further change the definition and application on the use of closure welds based on the
Contractor's experience with their use or the Contractor's request for a change.

Justification: This change does not change the safety function of any pressure boundary components.
The requirement to leak test pressure boundary field welds is primarily to ensure the reliability of trne
welds in addition to the reliability provided by the other required examinations. The exception allowed
by ASME B3 1.3-1998, paragraph 345.2.3 that the final weld connecting piping systems or components
which have been successfully tested in accordance with paragraph 345 need not be leak tested provided
the weld is examined in-process in accordance with paragraph 344.7 (a), (b). (c), (d). and (g) and passes
with 100 % radiographic examination in accordance with paragraph 344.5 or 100 % ultrasonic
examination in accordance with paragraph 344.6 provides adequate assurance that the weld is reliable and

leak tight. The change continues to provide adequate safety since it requires that all piping closure welds
that are not leak tested are in-process examined and 100 % volumnetrically examined which exceeds the
requirements of ASME B31.3-1996 for closure welds that are leak tested. The inability to hydrostatically
or pneumatically leak test these closure welds does not affect the soundness of the welds.
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Design for Hydrogen Detonation/Deflagration Loads and Thermal Gradients

This section provides design criteria to determ-ine the acceptable responses of piping systems and

components to occasional loads that may result from RPAV events. Piping routes that fail to meet these

criteria require preventive controls. The development of such criteria is permitted by B3 1.3 and is.
therefore, not a deviation from it.
A best-estimate design tool may be used to determine the number of cycles for defined classes of I{PAV

events that differ in applicable structural design considerations for their accommodation subject to the

following constraints to ensure consistency with safety analysis expectations:

1 . The route specific factors that affect the potential for significant quantities of combustible gases to

accumulate must be considered, including the maximum expected waste characteristics (i.e.,
combustible gas generation rate, temperature, viscosity), the proposed configuration of the route, and

the related human and equipment failure rates.
2. An ignition probability of one is to be assumed at each maximum bubble size unless a technical basis

for a lower probability is submitted to DOE-ORP and receives their concurrence.
3. The design tool shall not be used to exclude limiting events such as PRC-DDT that can occur for

credible gas configuration conditions.
4. A defined class of events may be designated as structurally insignificant provided the included events

are shown not to affect compliance with these Appendix C, B3 1.3 tailoring provisions.

5. Documentation of the model must be provided including the process for its application, the defined

event classes, the parameters chosen, and the results.

For HPAV events, analysis will use 1 00/sec strain-rate dependent stress-strain curves for austenitic

stainless steels (SS 304. 304L. 316 and 3 16L), which are used in the construction of WTP piping systems.

Strain rate dependent properties will be developed based on a literature survey of academic, National

Laboratory and industry information. covening the range of experimental test data to which the material in

question will be subjected in service. Specifically, the experimental data requirements shall provide:

(a) A lower-bound estimate for strength over the strain rate and temperature regime of interest.

(b) Variation of yield strength with strain-rate and temperature,
(c) Variation of the rate of strain-hardening with strain-rate.
(d) Determination of a loading path-dependence to both the quasi-static (QS) and rate-dependent yield

behavior,
(e) A loading path-dependence to both the quasi-static (QS') and rate-dependent strain-hardening

behavior, and
(f) Development of an equation (or mathematical model) that describes the strength properties over the

regime of interest.
(g) Scaled to the ASME Boiler and Pressure Vessel Code, Section VIII, Division 2, static. room

temperature true stress-true strain curve.

Events Affecting Piping Located in Black Cells or Designated as Hard-To-Reach

Deflagrations events must meet the criteria of ASMIF B3 1.3-1996, Process Pipinlg. and B3 1.3 Code

Case 178, with appropriate consideration of deflagration pressure, sustained loads, and thermnal gradients.

In evaluating Code Pressure Boundary for detonation events (including deflagration to detonation [DDT]
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transitions and reflected DDTs [PRC-DDTD, the straight pipe equivalent through-wall average strain will

be limited to 0.2 % plastic strain using the 100/sec strain-rate dependent stress-strain curves, finite

element time-history analysis, and end-of-life wall thickness.

For bends fabricated from straight pipe, the equivalent through-wall average strain will be limited to

0.2 % plastic strain using the 100/sec strain-rate dependent stress-strain curves, finite element timehistory

analysis, and end-of-life wall thickness.

Fittings (tees, elbows, reducers) manufactured in accordance with B3 1.3 Paragraph 303 and the standards

listed in B3 1.3 Table 326.1 are considered to be as strong as the matching pipe, due to the burst test

requirements of the standards. BNI will verify that burst test methods (in lieu of calculation methods)

have been used to validate representative fitting designs.

Fatigue damage from high frequency oscillations, bar waves, thermal gradients, pressure changes, and

traveling, detonation waves must be evaluated.

B3 1.3 302.3.5 limits the sum of longitudinal stresses due to pressure, weight, and other sustained loads to

Sh, the basic Code allowable at maximum temperature. Combining only longitudinal stresses, as is done
in B3 1.3 paragraph 302.3.6, does not consider the possible combination of hoop and longitudinal (axial)

effects. For highly dynamic pressures during a traveling wave detonation event, the axial and hoop

effects due to pressure are not necessarily both tensile, so a departure from the normal B3 1.3 methods
(sum of longitudinal stresses) must be made to allow for the possible combination of hoop and axial

effects. Therefore, for traveling wave detonation events, the combination of hoop and axial effects must

be considered without exceeding the 100/sec strain-rate dependent Yield-, the dynamic interaction ratio

added to the dead weight interaction ratio shall not exceed 1. Since DDT and PRC-DDT events are point
events, the requirement to combine hoop and axial effects does not apply.

Events Affecting Piping Not Located in Black Cells or Designated as Hard-To-Reach

Except as noted below, all HPAV requirements in the BC/HTR apply. The criteria below are limited to

affected piping systems and components located in the HLW Process Cells, or in the Pretreatment facility
Hot Cell and C3 area bulges that serve as extensions of the Hot Cell.

For HTPAV events that are anticipated to result in a PRC -DDT. detonation, or DDT, the maximum
pressure that produces a straight pipe (or 3D bend, whichever is limiting) equivalent through-wall average

strain of 0.2 % plastic strain, as determined above for the BC/HTR. will be permitted to be 1.5 times
higher. This results in a plastic through-wall average strain estimated to be less than 2.5 %.

Other Components

Stresses in the nozzle/vessel intersection or in the dipped line due to the traveling detonation wave
loading will be combined with stresses due to normal loads (PJM operation, if applicable. thermal

expansion, internal pressure, weight) and the primary results limited to 1.2 times the normal condition
allowable stress for that type of stress, as permitted by the ASME Boiler and Pressure Vessel Code,
Sections VIII-I and VIII-2. for occasional loads.

Stresses in pipe supports inside BC/HTR areas under combined weight, thermal expansion. and
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detonation loading will be limited to B3 1.3 allowable stress (if a catalog support) or the AISC allowable

stress (if a structural shape), for occasional loads.

Stresses in pipe supports outside BC/HTR areas under combined weight, thermnal expansion. and

detonation loading will be limited to 1.6 times the B3 1.3 or AISC normal condition allowable stress. The

basis for the 1.6 is AISC N690, Table QI.5.7.1 for extreme and higher loading.

In-line instrumentation, such as pressure transducers, will be shown to be acceptable up to DDT loading

by limiting the maximum pressure to the maximum rated pressure of the instrumentation pressure

boundary. Since these items are replaceable, i.e.. there are none in Black Cells. their possible failure to

function after a PRC-DDT is acceptable.

Components such as jumper connectors, valves, jet pump pairs, etc.. whose function cannot be

demonstrated by analysis alone may be qualified by a combination of analysis and test as follows:

1. Analyses per the criteria above as applicable for the component boundary.

2. Demonstrate other significant design aspects such as leak tightness of jumper connectors or valve

operability, closure function and stem leakage by performing a bounding impulsive load test. Provide

test acceptance criteria similar to those that would be used for the same functions in a seismic test.

Justification: ASME B3 1.3 does not address detonation pressure loading, but does permit the

designer to perform detailed analysis for unusual situations, as indicated in Paragraphs 300(c)(3)

and 304.7.2. The purpose of the criteria described above is to implement that provision.

Exception to B31.3 Paragraph 302.2.4

Piping subjected to HPAV events, as defined in Appendix A, Section 5.4. and designed to withstand those

events without controls will be leak tested at a pressure equal to the system design pressure (from the

Mechanical line list) multiplied by the applicable factors in Section 345 of ASME B3 1.1-1996. Process

Piping. The I7WAV pressure will be permitted to exceed the test pressure, which is an exception to

Paragraph 302.2.4.

Justification: ASME B3 1.3 does not address highly impulsive pressure loading, and does permit the

designer to perform detailed analysis for unusual situations, as indicated in Paragraph 304.7.2 for Unlisted

Components. The design rules developed in Report 24590-WTP-RPT-ENG-07-0l 1. Revision 2. ensure

that the piping system will maintain pressure boundary under all conditions.

PaGe 11-9
24590-G43-FOOO 19 Re% 4 (2! 12'200S' Rcf 24590-WrTP-3DP-GO4B-00049



24590-WVTP-3PS-MPCO-TDOO09, Rev 2
Vessel-Mounted Vertical Transfer Pumps -

WTP HLW Facility

Appendix I

Deleted

Page 1-

24 590-GO4B-FOOO 19 Rev 4 (2! 12/2009! Ref. 24590-WTP-3D__P-G)4B-0004Q


	11-EMD-0107_-_Letter_[1110130310]_-_1
	September_30-2011_Quarterly_MOD_Pkg
	24590-HLW-PCN-ENV-08-004 .pdf
	24590-HLW-PCN-ENV-08-004.pdf
	24590-PTF-PCN-ENV-08-008_DATA SHEET.pdf
	11-ESQ-117_-_Letter_[1106030633]_-_1
	24590-PTF-MV-PWD-%2000010001%20-%201%20-%20R0[1]
	24590-PTF-MV-PWD-%2000010002%20-%201%20-%20R0[1]
	24590-PTF-MV-PWD-%2000010003%20-%201%20-%20R0[1]

	Attachment 2 Legal Description 9-13-11.pdf
	Hanford Facility Permit Legal Description
	Hanford Facility Permit Operating Boundary





