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GLOSSARY 

annual possession quantity 

best available radionuclide control technology 
bagless transfer container 
bagless transfer system 

Code of Federal Regulations 

U.S. Department of Energy 
U.S. Department of Energy, Richland Operations Office 

U.S . Environmental Protection Agency 

high-efficiency particulate air 
heating, ventilation, and air conditioning 

loss on ignition 

maximally exposed individual 

nondestructive analysis 
notice of construction 

Plutonium Finishing Plant 
potential-to-emit 

standard cubic feet per minute 
supercritical fluid extraction 

total effective dose equivalent 

Washington Administrative Code 
Washington State Department of Health 
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1 RADIOACTIVE AIR EMISSIONS NOTICE OF CONSTRUCTION FOR PLUTONIUM 
2 FINISHING PLANT PROJECT W-460, 
3 "PLUTONIUM STABILIZATION AND HANDLING" 
4 
5 
6 1.0 INTRODUCTION 

7 Revision 0 of this notice of construction (NOC) was submitted June 5, 2000, to the U.S . Environmental 
8 Protection Agency and Washington State Department ofHealth1 (WDOH). WDOH approved the NOC 
9 · with conditions and limitations on July 20, 20002

. Under separate correspondence, the EPA also 
10 approved the NOC on July 20, 20003

. On September 27, 2000, Revision 1 of the subject NOC was 
11 submitted to the EPA and WDOH for approval4

• Revision 1 was not approved. Information regarding 
12 technology standards associated with Project W-460 was requested. This revision (Revision 2) 
13 supercedes Revision 1 and incorporates requested details associated with technology standards as these 
14 standards apply to Project W-460 radioactive air emissions. 
15 
16 The following description and any attachments and references are provided to WDOH, Division of 
17 Radiation Protection, Air Emissions & Defense Waste Section as a NOC in accordance with Washington 
1 .-:. Administrative Code (WAC) 246-24 7, Radiation Protection - Air Emissions. The WAC 246-24 7-060, 
19 "Applications, registration, and licensing", states "This section describes the information requirements for 
20 approval to construct, modify, and operate an emission unit. Any NOC requires the submittal of 
21 information listed in Appendix A". 
22 
23 Additionally, the following description, attachments, and references are provided to the EPA as a NOC, in 
24 accordance with Title 40 Code of Federal Regulations (CFR), Part 61, "National Emission Standards for 
25 Hazardous Air Pollutants". The information required for submittal to the EPA is specified in 
26 40 CFR 61.07. The potential emissions from this activity are estimated to provide greater than 
27 0.1 millirem per year total effective dose equivalent (TEDE) to the hypothetical offsite maximally 
28 exposed individual (MEI) and commencement is needed within a short time. Therefore, this application 
29 also is intended to provide notification of the anticipated date of initial startup in accordance with the 
30 requirement listed in 40 CFR 61.09(a)(l), and it is requested that approval of this application also 
31 constitutes EPA acceptance of this initial startup notification. Written notification of the actual date of 
32 initial startup, in accordance with the requirement listed in 40 CFR 61.09(a)(2), will be provided later. 
33 
34 This NOC covers the activities associated with the construction and operation activities involving 
35 stabilization and/or repackaging of plutonium in the Plutonium Finishing Plant (PFP) 2736-ZB Building. 
36 A new exhaust stack will be built and operated at the 2736-ZB Building to handle the effluents associated 
3 7 with the operation of the stabilization and repackaging process. 
38 
39 For the activities covered under this NOC, the unabated and abated TEDE to the hypothetical MEI is 
40 1.67 E+03 and 8.34 E-01 millirem.per year, respectively. 
41 
42 

1 DOE-RL 00-OSS-366 DOE-RL to J.M. Leitch, EPA, and A.W. Conklin, WDOH, from S.H. Wisness, 
dated June 5, 2000. 
2 WDOH AIR 00-709, WDOH letter to S.H. Wisness, DOE-RL, from A.W. Conklin, dated July 20,.2000. 
3 EPA OAQ-107, EPA letter to S.H. Wisness, DOE-RL, from B. McAllister, dated July 20, 2000. 
4 DOE-RL 00-RCA-002, DOE-RL letter to J.M. Leitch, EPA, and A.W. Conklin, WDOH, from 
S.H. Wisness, dated September 27, 2000. 
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2.0 FACILITY LOCATION (REQUIREMENT 1) 

2 U.S. Department of Energy, Richland Operations Office 
3 825 Jadwin A venue 
4 P.O. Box 550 
5 Richland, Washington 99352-3562 
6 
7 The coordinates for the proposed new stack (296-Z-7) are as follows: 
8 
9 2736-ZB Building, 200 West Area 

IO Latitude: 46° 33' 00" 
11 Longitude: 119° 3 7' 60" 
12 
13 
14 3.0 RESPONSIBLE MANAGER (REQUIREMENT 2) 

15 The responsible manager for the activities described under this NOC is as follows: 
16 
17 Mr. L. D. Romine, Director 
18 Materials Disposition Division 
19 U.S . Department of Energy, Richland Operations Office 
20 P.O. Box 550 
21 Richland, Washington 99352-3562 
22 (509)376-4747 
23 
24 
25 4.0 TYPE OF PROPOSED ACTION (REQUIREMENT 3) 

26 The proposed action results in the construction of a new major emission unit. 
27 
28 
29 5.0 STATE ENVIRONMENTAL POLICY ACT (REQUIREMENT4) 

30 The proposed action categorically is exempt from the requirements of the State Environmental Policy Act 
31 under WAC 197-11-845. 
32 
33 
34 6.0 PROCESS DESCRIPTION (REQUIREMENT 5) 

35 Project W-460 will provide the equipment and modifications necessary for the PFP to stabilize and/or 
36 repackage plutonium, uranium, oxide, and metal for long-term storage. Within the 2736-Z Building, 
37 existing vault storage cubicles will be modified to accommodate larger, long-term storage canisters. 
38 
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I Project W-460 consists of distinct modules. Figure l provides a process flow diagram. A brief 
2 description of the Project W-460 modules and processes are as follows . 
3 
4 • #I-Stabilization Module. The Stabilization Module consists of the material preparation area, furnace 
5 area, and the product fill area. In the material preparation area, canned items containing plutonium-
6 bearing materials are received, measured for accountability, and placed into a furnace tray (or boat) 
7 for insertion into a furnace in the furnace area. The module also provides a waste pathway to dispose 
8 of the waste cans and plastic. In the furnaces, the material in the boats is heated to greater than 
9 950°Centigrade (C) for at least 2 hours, as specified in U.S. Department of Energy Standard 3013 

10 (DOE-STD-3013, Criteria for Safe Storage of Plutonium Metals and Oxides) . The material is cooled, 
11 placed in a convenience can, sampled to verify dryness, and inserted into the Bagless Transfer System 
12 (BTS) Module. 
13 
14 • #2-BTS Module. In the BTS Module, the filled convenience cans are received from the Stabilization 
15 Module and placed into an inner can. The inner can head space is backfilled with helium. A plug is 
16 welded to the inner wall of the container, and the middle of the weld would be cut (maintaining 
17 glovebox confinement at all times). 
18 
19 • #3-Inner Can Leak Test Module. The Inner Can Leak Test Module receives an inner welded 
20 container [bagless transfer container (BTC)]. Operations in this module verify the BTC meets or 
21 exceeds the leak tightness requirements of DOE Standard 3013 . 
22 
23 • #4-Outer Can Weld Module. The Outer Can Weld Module receives a leak-checked BTC. The BTC 
24 is placed in an outer container. The outer can head space is backfilled with helium, and an outer 
25 container lid is welded onto the container in accordance with the requirements of DOE Standard 
26 3013 . 
27 
28 • #5-Outer Can Leak Test Module. The Outer Can Leak Test Module receives an outer welded 
29 container (3013 package) and operations in this module verify the package meets or exceeds the leak 
30 tightness requiremepts of 3013 . 
31 
32 • #6-NDA Laboratory Modification Module. The Nondestructive Analysis (NDA) Laboratory receives 
33 the 301 3 package and analyzes the 3013 package for isotopic distribution, heat load, and container 
34 baseline. 
35 
36 • #7-Vault Modification Module. The secure vault storage locations in the 2736-Z Building will be 
37 modified to accommodate the 3013 packages. These packages will be sealed, offering no additional 
38 potential-to-emit (PTE). No modifications to the existing 2736-Z Building ventilation system, 
39 exhausting through minor stack 296-Z-6, will be made. A new chiller will be installed on the 
40 2736-Z Building roof to assist in cooling the current supply air temperature. The cooling coil will be 
41 placed in the current ( exterior) air supply ductwork with no change in the supply air flow rate or 
42 route, or in the 296-Z-6 radioactive airborne emissions. Additionally, a vault heating, ventilation, and 
43 air conditioning (HV AC) supply isolation damper will be installed on the supply air to minimize 
44 unfiltered release of effluent from the building via backflow out the HV AC supply system (Figure 2). 
45 
46 • #8-Infrastructure Modification Module. Project W-460 will modify existing infrastructure support 
47 systems. Capacities of ventilation systems will be verified and enhanced if necessary. Configuration 
48 of the systems will be modified, if necessary, to provide appropriate separation of PFP and process 
49 enclosure ventilation. New systems will be installed if no system currently exists. Addition is 
50 planned of a new major exhaust stack and associated compliant monitoring equipment. Equipment 
51 pads for a nitrogen system and a gas bottle storage area will be installed. 

010420.1329 3 

I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I 
I 



DOE/RL-2000-42, Rev. 2 
04/2001 

1 
2 Additional details regarding Project W-460 can be found in HNF-SD-W460-CDR-001 , Rev. 1, 
3 Conceptual Design Report - Plutonium Stabilization and Handling, Project W-460, and 
4 HNF-SD-W460-FDC-001, Rev. 1, Functional Design Criteria -Plutonium Stabilization and Handling 
5 (PuSH) Project W-460. 
6 
7 Plutonium and uranium processed in the stabilization and repackaging process under Project W-460 will 
8 be in the form of oxides and pure metal (Figure I). Americium, plutonium, and uranium oxides will be 
9 stabilized by heating the material in an oven to a temperature of greater than 950°C for a minimum of 

10 2 hours. • 
11 
12 The gloveboxes have two exhaust-systems, normal and emergency. The normal exhaust exit points have 
13 a roughing filter and fire screen inside the glovebox. Immediately outside each normal exhaust 
14 connection is a high-efficiency particulate air (HEPA)-type process filter. The nominal operating 
15 temperature inside the glovebox is approximately 40°C. The emergency exhaust exits do not have any 
16 filters or screens inside the glovebox or immediately outside the glovebox. The normal and emergency 
17 exhaust lines are combined and routed to the process exhaust HEPA filter system. 
18 
19 The off gas temperature from the furnaces will be a maximum 4 standard cubic feet per minute (scfm) at 
20 l ,000°C. Each furnace will have an exhaust outlet line inside the glovebox that will segregate the furnace 
21 off gas from the nitrogen atmosphere within the glovebox. The four exhaust lines ( one per furnace) will 
22 combine inside the glovebox and pass through a ceramic HEPA-grade filter. The temperature of the 
23 off gas at that point should be about l 50°C. The ceramic filter is designed for 980°C. After the filter, the 
24 off gas will leave the glovebox and enter the glovebox exhaust header. In the header, the off gas will mix 
25 with the approximately 300 scfm of glovebox exhaust before reaching the two testable stages of HEPA 
26 filters. The maximum continuous operating temperature for HEPA filters (Types A, B, and C) is 
27 approximately 121 °C (Reference "Code on Nuclear Air and Gas Treatment ASME AG- 1 1997, Article 
28 FC-1121 ''). Offgas temperatures (associated with the new stack) will be determined during initial startup 
29 to ensure the off gas stays below a nominal 80°C during operations before passing through dual stage 
30 testable HEPA filters. After exiting the dual stage of HEPA filters, the offgas will exit through the new 
31 stack (296-Z-7). 
32 
33 In-line monitoring equipment will be provided for determining the moisture/volatile content of the 
34 material processed. An alternative method will exist to use thermogravimetric mass spectrometer 
35 analysis. The material will be considered thermally stabilized when there is less than 0.5 percent loss on 
36 ignition (LOI). Representative samples of 100 percent of the packages will be subjected to LOI testing 
37 (glovebox GB-642D). The LOI process will verify dryness and suitability for packaging. The LOI 
38 process will heat a sample taken from each material batch. The sample will be weighed and placed into a 
39 muffle furnace where the sample will undergo a heating cycle similar to the stabilization process. After 
40 the heating cycle is completed, the sample will be weighed again and the beginning and ending weights 
41 compared. If the beginning and ending weights differ by less than 0.5 percent, the material will go to 
42 final packaging in the BTS Module. If the difference in weights is greater than 0.5 percent, the material 
43 will be sent back through the stabilization process until the LOI result is less than 0.5 percent. The 
44 furnaces will be heated electrically. The purge gas in the LOI furnace will be nominally I scfm of air. 
45 The operating temperature of the offgas will be approximately l ,150°C to l ,200°C. The offgas will be 
46 discharged directly to the glovebox where the offgas will mix with approximately 13°C nitrogen 
4 7 atmosphere in the LOI glovebox. 
48 
49 Another alternative method (to LOI) for determining the moisture content of the processed material has 
50 been approved by U.S. Department of Energy and could be implemented in the future. The method, 
51 supercritical fluid extraction (SFE), involves placing representative samples of stabilized material from a 
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1 batch into porous sample cells in a glovebox. Supercritical carbon dioxide (CO2, approximately 100°C 
2 and 3,000 pounds per square inch) is passed through the sample, solubilizing water in the sample. The 
3 solubilized water is carried in the fluid stream to a spectrometer for water detection and quantification. 
4 The measured fluid stream, composed of CO2 and water, is released into the glovebox atmosphere. In 
5 normal operation, it is expected the SFE effluent would be only CO2. 
6 
7 All stabilized plutonium-bearing materials will be containerized in an inner-welded and outer-welded 
8 container (i.e. , the aforementioned 3013 package) and placed in secure vault storage (2736-Z Building) 
9 pending .final disposition. No modification to the existing 2736-Z Building ventilation system, which 

IO exhausts through the 296-Z-6 stack, will be made. A new chiller will be installed on the 2736-Z Building 
11 roof to assist in cooling the current supply air temperature. The cooling coil will be placed in the current 
12 (exterior) air supply ductwork with no change in the supply air flow rate or route, or in the 296-Z-6 
13 radioactive airborne emissions. Additionally, a vault HV AC supply isolation damper will be installed on 
14 the supply air to prevent unfiltered release of plutonium from the building via backflow out the HV AC 
15 supply system (Figure 2). 
16 
17 
18 7.0 ANNUAL POSSESSION QUANTITY AND PHYSICAL FORM 
19 (REQUIREMENTS 8, 10, AND 11) 

20 The following discusses three annual possession quantities. One quantity is for excavation activities. 
21 One quantity is for those activities associated with modifications during construction affecting the 
22 existing 2736-ZB Building ventilation system, and subsequent continued emissions through the existing 
23 296-Z-5 Stack exhaust. The other quantity is for those activities that will result in emissions through the 
24 proposed new stack (296-Z-7). 
25 
26 The annual possession quantity for Project W-460 excavation activities is based on the "Categorical 
27 Notice of Construction for use of the Guzzler Vacuum Excavation System for Radiologically Limited 
28 Activities on the Hanford Site," approved by WDOH on December 18, 1998. Detailed records during 
29 previous excavation activities [associated with Project L-281 ("200 West Area Regional Drainfield")] 
30 indicate that no radiological contamination would be expected to be encountered during Project W-460 
31 excavation activities. However, for conservatism, the following calculated annual possession quantity for 
32 Project W-460 excavation activities is developed: 
33 
34 • Assume approximately 75 cubic yards (2,025 cubic feet) of soil would be excavated in support of 
35 Project W-460 (e.g., installation of the nitrogen system and gas bottle storage pads and new stack) 
36 
3 7 • The aforementioned sitewide guzzler NOC provides for removal of 94,500 cubic feet of soil per year, 
38 30 percent of which would take place in the 200 Areas. Therefore 0.3 x 94,500 cubic feet= 
39 28,350 cubic feet of soil would be excavated in the 200 Areas in a year 
40 
41 • For Project W-460, 2,025 cubic feet represents 7.1 percent of the total excavated soil allowed under 
42 the sitewide guzzler NOC 
43 
44 • The aforementioned sitewide guzzler NOC provides for the 200 Areas strontium-90 and 
45 americium-241 curie releases (guzzler cleaning/excavation and backfilling activities), a total of 
46 0.0466 curie. Thus for Project W-460, 7.1 fercent of 0.0466 curie= 0.0033 curie (0.0032 curie 
4 7 strontium-90; 0.0001 curie americium-241 ). 

5 
Consistent with the sitewide guzzler NOC, addressing activities in the 200 Areas, strontium-90 is used for all of the 

beta-gamma contamination in the soil, while americium-241 is used for the alpha contamination. 
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1 
2 The annual possession quantity for modifications during construction activities affecting the existing 
3 2736-ZB Building ventilation system (exhausting through the existing 296-Z-5 Stack exhaust) was 
4 estimated based on emissions from calendar year 1998. It was conservatively estimated that during 
5 modifications, residual contamination on the ductwork might be knocked loose and be re-introduced to 
6 the existing ventilation system. The total measured release from the 296-Z-5 Stack exhaust for calendar 
7 year 1998, as documented in DOE/RL-99-41 (Radionuclide Air Emissions Report for the Hanford Site, 
8 Calendar Year 1998), was used as a basis for estimating the annual possession quantity. These data 
9 indicate that total alpha was not detected and total beta was 1.2 x 10-7 curies. Therefore, for conservatism, 

IO 100 times the 1998 emissions from the 296-Z-5 Stack (i.e., 1.2 x 10·5 curies) is the maximum annual 
11 possession quantity due to beta radiological emissions anticipated during construction activities 
12 associated with Project W-460. 
13 
14 Although alpha radiological emissions were not detected, given the operations in the 2736-ZB Building 
15 deal with plutonium, the following provides development of a hypothetical maximum plutonium (alpha) 
I 6 annual possession quantity. 
17 
18 • Assume smearable alpha contamination is present as Pu-239 on the exterior of an inner-welded 
19 container that is transported to 2736-ZB Building Room 641 for outer welding (note that Room 641 
20 exhausts tt~r:mgh the existing 296-Z-5 Stack). 
21 
22 • The smearable alpha is considered some multiplier of a hot speck. A hot speck alpha is defined as a 
23 very small amount of contamination reading >50 counts per minute. For conservatism, the multiplier 
24 is assumed to be 100. Therefore, the maximum alpha activity is considered to be 5,000 counts per 
25 minute per inner-welded container. 
26 
27 • It is assumed that 100 inner containers per year have smearable contamination when transferred to 
28 Room 641. Therefore the annual possession quantity alpha is based on 500,000 counts per minute. 
29 
30 • Activity of Pu-239 is 1.4 x 1011 disintegrations per minute per gram. Inverting and multiplying yields 
31 3.6 x 10·6 grams of Pu-239. Further, given 0.062 curie per gram of Pu-239, the annual possession 
32 quantity alpha equals 2.2 x 10·7 curies alpha. 
33 
34 • Finally, applying an additional factor of 100 (as with beta calculations), the maximum postulated 
35 annual possession quantity alpha would be 2.2 x 10·5 curies. This would be in addition to the 
36 postulated beta activity emissions of 1.2 x 10-5 curies, giving a total annual possession quantity of 
3 7 3 .4 x 10·5 curies. 
38 
39 The existing ventilation and monitoring systems for the 2736-ZB Building will remain operational during 
40 modification/construction activities. Alarms will be activated in the event of off-normal emissions. Work 
41 would cease until the source/extent of the contamination could be assessed. If necessary, work control 
42 procedures will be modified and implemented to ensure personnel and public safety before continuation 
43 of activities. 
44 
45 The annual possession quantity for operations (i.e., stabilization and packaging activities) resulting in 
46 emissions through the new stack (296-Z-7) is based on a conservative estimate for the maximum amount 
4 7 of material that could be stabilized and repackaged in a year. The annual possession quantity for 
48 
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1 Project W-460 assumed an annual throughput of 1.6 metric tonnes plutonium (100 percent 
2 plutonium-239), 1.1 metric tonnes uranium (100 percent uranium-233)6, and 0.01 metric tonne americium 
3 (100 percent americium-241). 
4 
5 The physical form of all radionuclides encountered during construction, stabilization, and packaging 
6 activities would be expected to be dry particulates. The physical form of all radionuclides emitted is 
7 expected to be particulate. 
8 
9 Potential radionuclides expected to be encountered during construction, stabilization, and packaging 

10 activities include: uranium-235, uranium-238, plutonium-238, plutonium-239, plutonium-240, 
11 plutonium-241, plutonium-242, americium-241, and americium-243. 
12 
13 
14 8.0 ABATEMENT TECHNOLOGY AND CONCEPTUAL DRA WING(S) 
15 (REQUIREMENTS 6 AND 7) 

16 Excavation activities, as necessary to support Project W-460 (e.g., installation of the nitrogen system and 
17 gas bottle storage pads and new stack), will be conducted in a similar fashion as those activities 
18 performed for the 200 West Area Regional Drainfield (Project L-281, September 1998). The guzzler 
19 vacuum excavation system ("Categorical Notice of Construction for use of the Guzzler Vacuum 
20 Excavation System for Radiologically Limited Activities on the Hanford Site," approved by WDOH, 
21 December 18, 1998) will be used. Although historical records from Project L-281 activities indicate no 
22 radiological contamination should be encountered, a conservative estimate of emissions is provided in 
23 Sections 7.0, 10.0, and I 1.0. For example (as discussed in the "Notice of Construction for Guzzler 
24 Excavation and Backfilling Activities in Support of the L-281: 200 West Area Regional Drainfield," 
25 approved by WDOH, September 8, 1998), during excavation in potentially contaminated areas, the soils 
26 will be surveyed over every linear and vertical foot before excavation. Any hot specks detected will be 
27 removed and containerized before the excavation is allowed to continue, unless located at the bottom of 
28 the excavation (these specks will be covered with clean fill). For the purpose of this NOC, the term hot 
29 speck and speck are used interchangeably. A hot speck/speck is defined as a very small amount (i.e., a 
30 pebble, metal turning, etc.) of contamination reading up to 500,000 counts per minute beta-gamma and/or 
31 >50 counts per minute alpha. The contaminated soil will be (in piles) from the 'clean' soil during 
32 excavation. Contaminated soil will be controlled using water, fixatives, or covers. 
33 
34 If the radiological contamination is determined to be more extensive, the spread of contamination will be 
35 controlled both during the excavation and during the backfilling of the soil. A minimal amount of water 
36 could be applied using a hand-held sprayer to control the generation of dust (and contamination). 
37 
38 After the backfilling of the excavation where radiologically contaminated soil in the excavation has been 
39 removed and used as backfill, the area will be surveyed to verify no radiological contamination is present 
40 on the soil surface. If contamination is present on the surface, the soil either will be removed and 
41 containerized or covered with clean fill material or fixatives to prevent the spread of the contamination. 
42 The area will be posted radiologically, both during and after completion of the project. 
43 

6 The actual isotopes of uranium expected to be encountered during construction, stabilization and packaging 
activities are U-235 and U-238. However, for conservatism, the annual possession quantity (APQ) for uranium was 
based on U-233. That is, the specific activity ofU-233 (0.0096 curie per gram) is greater than the specific activity 
of either U-235 or U-238 (0.0000022 curie per gram and 0.00000034 curie per gram, respectively) . Thus, the most 
conservative value for curie release was provided in NOC calculations. 
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I Figure 2 shows the overall ventilation schematic emission sources, and identifies safety systems, 
2 structures, and components. This figure depicts the general flow patterns for the various off gas systems. 
3 Figures 3 through 7 contain general schematics of the proposed ventilation system modifications for the 
4 2736-ZB Building. 
5 
6 For clarity, additional preliminary engineering drawings7 are provided in Attachment A. These drawings 
7 detail the following: 
8 
9 • Location of frlters on exhaust systems of gloveboxes and furnaces : Drawing H-2-829445 

10 
11 • Location of high-temperature equipment: Drawings H-2-829969 and H-2-829971 ; two furnace 
12 sketches supporting Drawing H-2-829969 
13 
14 • Direction and path of airflow: Drawing H-2-829442 
15 
16 • Location of sampling lines on new stack (296-Z-7): Drawings H-2-829485 and H-2-829443 
17 
18 • Location of additional controls on ventilation system: Drawing H-2-829443 . 
19 
20 Emissions resulting from work ,.erformed within t: e 2736-ZB Building will be exhausted out the existing 
21 296-Z-5 Stack, which contains two stages of HEPA filtration with a minimum efficiency of99.95 percent 
22 for particles with a median diameter of 0.3 micron. The average flow rate in 1998 was reported to be 
23 4.9 cubic meters per second (DOE/RL-99-41). 
24 
25 Project W-460 stabilization and packaging activities will be conducted predominantly in Rooms 642 and 
26 641 (Figures 8 and 9). The resulting emissions will be exhausted through the new stack (296-Z-7) that 
27 will contain two stages of HEPA filtration (credit taken for only one stage) with a minimum efficiency of 

. 28 99.95 percent for particles with a median diameter of 0.3 micron. The maximum flowrate from the new 
29 stack is projected to be 0.8 cubic meter per second. 
30 
31 
32 9.0 MONITORING SYSTEM (REQUIREMENT 9) 

33 The existing 296-Z-5 Stack exhausts filtered air from the 2736-ZB Building. Emission sampling consists 
34 of a record sampler for particulate radionuclides. This stack is registered with WDOH, with emissions 
35 estimated or verified using methods approved by the EPA and WDOH. Most recent data are reported in 
36 DOE/RL-2000-37. 
37 
38 The existing 296-Z-6 Stack exhausts filtered air from the 2736-Z Building. Emission sampling consists 
39 of a record sampler for particulate radionuclides. This stack is registered with WDOH, with emissions 
40 estimated or verified using methods approved by the EPA and WDOH. Most recent data are reported in 
4 1 DOE/RL-2000-37. 
42 
43 The new stack (296-Z-7) will exhaust filtered air from stabilization and packaging activities conducted in 
44 the 2736-ZB Building. The stack/emission sampling will consist of a continuous air monitor record 

7 
All HEPA filters will be installed and tested in place initially (and on replacement). The dual stage HEPA filters 

upstream from the 296-Z-7 Stack and Room 642 exhaust HEPA filter will be tested annually. All other filters are 
considered process equipment (HEPA-type), not subject to annual testing. 
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1 sampler for particulate radionuclides and flow monitor (Attachment A, Drawings H-2-829485 and 
2 H-2-829443). 
3 
4 
5 10.0 RELEASE RA TES (REQUIREMENTS 12 AND 13) 

6 As discussed in Section 7.0, the annual possession quantity for Project W-460 excavation activities was 
7 estimated [0.0033 curie total (0.0032 curie strontium-90; 0.0001 curie americium-241 )]. This 
8 conservative estimate was developed based on PTE calculations provided in the "Categorical Notice of 
9 Construction for use of the Guzzler Vacuum Excavation System for Radiologically Limited Activities on 

10 the Hanford Site," approved by WDOH on December 18, 1998. Specifically: "The release form of the 
11 soil and contamination from Guzzler cleaning and excavation activities is assumed to be gas (for 
12 potential releases in accordance with 40 CFR 61 , Appendix D), therefore from 40 CFR 61, Appendix D, 
13 a release factor of 1.0 will be used. The release form of the soil and contamination from manual 
14 cleaning, excavation, and backfilling activities is assumed to be particulate; therefore, from 40 CFR 61 , 
15 Appendix D, a release factor of 1.0 E-03 will be used" . 
16 
17 As discussed in Section 7.0, the annual possession quantity for construction activities modifying the 
18 2736-ZB Building resulting in continued emissions from the existing ventilatici: system was estimated. 
19 Activities associated with modifications to the existing 2736-ZB Building ventilation system will not 
20 introduce new material. It was estimated conservatively that during modifications, residual contamination 
21 on the ductwork might be knocked loose and re-introduced to the existing ventilation system. The total 
22 measured release from the 296-Z-5 Stack exhaust for calendar year 1998 was provided as a basis for a 
23 conservative estimate of this annual possession quantity, as well as postulated smearable contamination 
24 present on inner-welded containers. Therefore, as discussed in Section 7.0, the annual possession 
25 quantity is estimated to be 3.4 x 10·5 curies. The 296-Z-5 Stack exhaust will be operated in a continuous 
26 mode. 
27 
28 The annual possession quantity for stabilization and packaging activities (with potential emissions 
29 through the new 296-Z-7 Stack) was multiplied by the conservative release factor of 1.0 E-03 for 
30 particulates and solutions (40 CFR 61 , Appendix D). Although the furnace(s) will operate at 
31 temperatures near l ,000°C, the boiling point temperature of plutonium, americium, and uranium oxides 
32 and metals is well above l ,000°C. At high temperatures, the oxides will undergo transformation to a 
33 pure metal state. For americium, plutonium, and uranium oxides, the transformation begins to occur at a 
34 temperature of approximately l ,150°C, l ,500°C, and 2,800°C, respectively. The boiling point of metallic 
35 americium, plutonium, and uranium occurs at 2,607°C, 3,232°C, and 3,818°C, respectively. The release 
36 rate conservatively assumes that all material is stabilized and repackaged. Pure metals only will be 
37 repackaged. The new stack will be operated in a continuous mode. 
38 
39 
40 11.0 OFFSITE IMP ACT (REQUIREMENTS 14 AND 15) 

41 Summary and synopsis outputs from CAP88-PC (DOE 1992) for the postulated emissions from the 
42 296-Z-7 Stack are provided in Attachment B. For the activities covered under this NOC, the unabated 
43 and abated TEDE to the hypothetical MEI is 1.67 E+03 and 8.34 E-01 millirem per year, respectively. 
44 
45 For Project W-460 excavation activities, the unabated TEDE to the hypothetical MEI was estimated based 
46 on the "Categorical Notice of Construction for use of the Guzzler Vacuum Excavation System for 
4 7 Radiologically Limited Activities on the Hanford Site," approved by WDOH on December 18, 1998. As 
48 discussed in Section 7.0, potential W-460 excavation activities would be approximately 7.1 percent of the 
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I allowable annual excavations in the 200 Areas. Therefore, 0.071 x 2.54 E-02 mrem per year (total offsite 
2 dose value for the 200 Areas from the sitewide guzzler NOC)= 0.0018 millirem per year. 
3 
4 As discussed in Section 7.0, the annual possession quantity for construction activities modifying the 
5 2736-ZB Building resulting in continued emissions from the existing ventilation system was estimated. 
6 Potential conservative unabated doses (TEDE to the hypothetical MEI) associated with the 
7 aforementioned alpha and beta emissions (assuming Pu-239 and Cs-137, respectively) are as follows: 
8 
9 • From HNF-3602, Volume 1, Table 4-10: Pu-239 = 6.4 mrem/Ci; Cs-137 = 0.021 mrem/Ci 

10 
11 • Thus: Dose due to alpha= 6.4 mrem/Ci x 2.2 x 10-5 curies = 1.4 x 10-4 mrem 
12 Dose due to beta = 0.021 mrem/Ci x 1.2 x 10-5 curies= 2.5 x 10-7 mrem 
13 Total unabated dose= 1.4 x 10-4 mrem + 2.5 x 10-7 mrem = 1.4 x 10-4 mrem. 
14 
15 
16 12.0 COST FACTORS AND FACILITY LIFETIME (REQUIREMENTS t6AND 17) 

17 Requirement 16 is not applicable because a best available radionuclide control technology (BARCT) 
18 demonstration is provided (Attachment C). 
19 
20 The maximum design life of the 2736-ZB stabilization and packaging activities associated with 
21 Project W-460 is approximately 20 years (completion on or before October 1, 2021. 
22 
23 
24 13.0 TECHNOLOGY STANDARDS (REQUIREMENT 18) 

25 The following sections address technology standards for the minor stacks (296-Z-5 and 296-Z-6) and the 
26 new major stack (296-Z-7). 
27 
28 
29 13.1 296-Z-5 AND 296-Z-6 STACKS 

30 The 296-Z-5 and 296-Z-6 Stacks are registered emissions units with WDOH. The design and operation 
31 of these stacks will not be modified to support Project W-460. 
32 
3 3 Indicate which of the following control technology standards have been considered and will be complied 
34 with in the design and operation of the emission unit described in this application: 
35 
36 ASMEIANSJ AG-1, ASMEIANSI N509, ASMEIANSI N510, ANSUASME NQA-1, 40 CFR 60, Appendix A 
37 Methods 1, JA , 2, 2A, 2C, 2D, 4, 5, and 17, and ANSI NJ3.1 
38 
39 For each standard not so indicated, give reasons to support adequacy of the design and operation of the 
40 emission unit as proposed. 
41 
42 The abatement control systems for the 296-Z-5 and 296-Z-6 Stacks were installed in the early l 980's and 
43 late l 970's (respectively) before this requirement for control technology standards was specified in 
44 WAC 246-247 (April 1994). Although the listed technology standards, if available at time of 
45 construction, might have been followed as guidance, there was no regulatory requirement for compliance 
46 with the listed standards. Operational history, routine maintenance, testing, and inspections (ANSI N509 
47 and NS 10) demonstrate adequacy of the design and operation of the existing abatement control 
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1 technology as proposed. A summary is provided in Table 13-1 of the status of conformance by the 
2 ventilation and monitoring systems. Cited documents will be provided to WDOH on request. 
3 
4 • ASME/ ANSI AG-1 : 
5 
6 The 296-Z-5 and 296-Z-6 Stacks and ventilation systems were built before compliance with the code was 
7 required. Regarding the section in AG- I on HEPA filters, the HEPA filters in the ventilation systems for 
8 the 296-Z-5 and 296-Z-6 Stacks meet all but two criteria dealing with filter qualification testing. 
9 Justification for these sitewide exceptions was discussed with and approved by WDOH at the 

IO December 1998 Routine Technical Assistance Meeting. A WDOH approved temporary deviation 
11 currently is in place to satisfy this issue (WDOH AIR 99-507). Other sections in AG-I either are not 
12 applicable (e.g., adsorbers or moisture separators) or are addressed under ANSI N509. 
13 
14 • ASME/ANSI N509: 
15 
16 The HEPA filters conform to ASME N509, Section 5.1. Documentation to show full compliance with the 
17 remaining sections of ANSI N509 cannot be provided. Instead, the following information is provided to 
18 support adequacy of design. 
19 
20 ANSI N510 was established in 1976. ANSI N509 was established in 1977. Before 1976, testing and 
21 maintenance was based on DOE Orders, which included guidance provided in ERDA 76-21, The Nuclear 
22 Air Cleaning Handbook. 
23 
24 Design adequacy of the fans is demonstrated by operational history and/or passing routine functional 
25 tests. Regular visual inspections of the fans and motors in accordance with current maintenance 
26 procedures and schedules ensure proper and consistent function. The operating fans and motors are 
27 inspected for operational variables such as abnormal noise, excessive vibration, and fan bearing 
28 temperatures, and are lubricated as needed. 
29 
30 Adequacy of the HEPA filters and housings has been demonstrated by operational history and successful 
31 testing in accordance with guidance provided in ASME/ANSI N510. The existing systems have been 
32 successfully tested annually in their current configurations since construction. 
33 
34 • ASME/ANSI N510: 
35 
36 As allowed in ASME/ANSI N510, certain sections ofN510 can be used as technical guidance for non-
37 N509 systems. To demonstrate the adequacy of the system design and operation, stages of HEPA filters 
38 are aerosol tested individually in-place annually (at a minimum control efficiency of 99.95 percent) to 
39 meet the intent of ANSI N510. This annual testing includes a visual inspection of the housing as 
40 described in ANSI N5 l 0. 
41 
42 • ANSI/ASME NQA-1 : 
43 
44 NQA-1 sections addressing abatement technology components design were not applicable during systems 
45 construction and so are not addressed. Quality assurance for sampling of emissions and subsequent 
46 analysis is addressed in HNF-0528-3, NESHAP Quality Assurance Project Plan for Radioactive Airborne 
47 Emissions (all of Sections 2.0, 3.0 and 5.0), which was written in accordance with applicable NQA-1 
48 requirements. 
49 
50 
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3 Stack flow is tested using Methods 1 and 2. Methods IA, 2A, 2C, and 2D are not applicable to the stack 
4 dimensions/design. Relative humidity (as allowed in Method 2) is measured with a calibrated hygrometer 
5 or with wet and dry bulb readings. Methods 4, 5, and 17, which provide a method for measuring relative 
6 humidity for combustion sources, are not applicable to radioactive airborne effluent stacks. 
7 
8 • ANSI Nl3.l : 
9 

10 The sampling system complies with ANSI Nl3.l (1969) criteria. For each stack, emission sampling 
11 consists of a record sampler for particulate radionuclides. 
12 
13 - The 296-Z-5 Stack record sampler is operational. Stack discharge air is sampled continuously and 
14 monitored. Currently the sample systems are operated to provide periodic confirmatory 
15 measurements only. 
16 
17 - The 296-Z-6 Stack record sampler is operational. Filtered exhaust air is near-isokinetically sampled 
18 and monitored continuously. Currently, the sample systems are operated to provide only periodic · 
19 confirmatory measurements. 
20 
21 Adequacy of the sampling systems is demonstrated by inspection, calibration, and maintenance activities 
22 as scheduled in current facility procedures. 
23 
24 
25 13.2 296-Z-7 ST ACK 

26 The new stack (296-Z-7) will be a registered emissions unit with WDOH. The new stack will meet 
27 control technology standards listed in WAC 246-24 7-1 I 0(18) as follows. 
28 

18 • ASME AG-1, Code on Nuclear Air and Gas Treatment. 

31 The exhaust fans for the Exhaust Ventilation System for Project W460 Plutonium Stabilization and 
32 Handling meet the requirements of AG-1, Section BA. Procurement specification W460-PI0 titled, 
33 "Procurement Specification Centrifugal Exhaust Fan for the SPE Exhaust System for the Plutonium 
34 Storage and Handling Facility" states the following, "The fans shall meet ASME N509 sections 5.7 and 
35 5.8, and section BA of ASME AG-1. (If conflicts with other standards listed occur, ASME AG- I shall 
36 take precedence)." 
37 
38 Construction Specification W460-C2, Section 15500 states, "The nuclear grade HEPA filters shall meet 
39 the requirements of ASME AG-1-1997 Code on Nuclear Air and Gas Treatment, section FC-1000-
40 through section FC-9200 and specification HNF-S-0552 Procurement specification of Nuclear Grade 
41 High Efficiency Particulate Air (HEPA) Filters". · 
42 
43 Other sections in AG-1 either are not applicable (e.g., adsorbers or moisture separators) or are addressed 
44 under ANSI N509. 
45 
46 
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3 The HEPA filter housings located at the gloveboxes and Room 642 exhaust are Flanders® G 1 type filter 
4 housings. The final HEPA exhaust filtration train located in HEPA filter room 64 lB are Flanders filter 
5 housings type BG bag out containment series. Both types of the HEPA filter housings meet the design 
6 and construction requirements of ASME N509. 
7 
8 The exhaust piping and fittings from the gloveboxes to the inlet of the final HEP A filtration exhaust trains 
9 located in HEPA filter room 641 B are schedule 1 OS stainless steel. The exhaust piping and fittings from 

IO the discharge side ( outlet) of the filter train to inlet of exhaust fans EF-1 and EF-2, located out of doors, 
11 .are schedule 20 carbon steel. Both the inlet and outlet pipe and fittings meet the design and construction 
12 requirements of ASME N509. 
13 
14 All valves that are used to isolate components, (e.g., HEPA filters, control valves, etc.) are butterfly 
15 valves and meet the requirements of ASME N509, paragraph 5.9, and the requirements for class A 
16 construction. The valves will be tested in accordance with paragraph 5.9.7.3 , which is a bubble test. 
17 
18 A line-by-line evaluation of the requirements identified in ASME N509 is provided in Appendix D. 
19 
20 • ASME N5 l 0, Testing of Nuclear Air Treatment Systems 
21 
22 Before leaving the factory, all HEPA filter housings are tested to ASME N5 l O requirements to 
23 demonstrate system design adequacy. After the HEPA filter systems have been installed, the systems are 
24 tested to meet the housing leak test requirement of ASME N 510, Section 6. 
25 
26 In-place aerosol testing of each filter bank also is performed per Section 10 to ensure the penetration 
27 requirements of 99.95% has been accomplished. 
28 
29 Test and inspection frequencies will be performed as minimum per ASME N510, Table 1, to maintain 
30 system reliability. 
31 
32 After installation, the ductwork/piping will be leak tested to ASME N5 I 0, Section 6 to ensure the system 
33 meets the leakage requirements of the test plans. 
34 
3 5 All isolation valves were factory leak tested to class I requirements of the bubble test method as outlined 
36 in ASME N509, paragraph 5.9.7.3. 
37 
38 The fan procurement specification (W460-P-10) states the fan housing will be made airtight. Fan shaft 
39 leakage will be limited to 0.01 % of the normal air flow per inch of fan operating pressure, or 0.5 scfm, 
40 whichever is greater. The fan housing will be pressurized to 1.25 times the fan operating pressure. 
41 
42 • ANSI/ ASME NQA-1 Quality Assurance Program Requirements for Nuclear Facilities 
43 
44 The exhaust system from the gloveboxes to the exhaust stack includes structures and components that 
45 have different safety classifications assigned to varying segments of the system. The system has been 
46 broken into the following three main areas. 
47 
48 - Ductwork, HEPA filter housings and valves from the gloveboxes to the final HEPA filter housing 
49 were designated as Safety Significant. 

® Flanders/CSC, Bath, North Carolina. 
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1 
2 - The final stage HEPA filter housing located before the exit of 2736-ZB and the discharge side 
3 ductwork up to, and including the penetration of the exterior building wall, were designated as Safety 
4 Class. 
5 
6 - The ductwork exterior to the building, exhaust fans , and stack were classified as General Services. 
7 
8 As a means for complying with the requirements set forth in IO CFR 830.120, Quality Assurance, 
9 applicable criteria from ANSI/ ASME NQA-1 , Nuclear Quality Assurance, have been used. Quality 

10 programmatic requirements for the Safety Class and Safety Significant structures and components have 
11 been imposed based on ANSI/ASME NQA-1 criterion, as determined by the extent of the efforts being 
12 applied (e.g. , Basic Requirements-1-18; less if there are no design efforts required). 
13 
14 Specifications were prepared for major components for the Safety Class (such as the HEPA filter 
15 housing) and safety significant portions. These components are procured from suppliers found on the 
16 Fluor Hanford Evaluated Supplier List. Smaller components (such as ductwork piping, fittings, and 
17 valves) are procured from vendors on the Evaluated Supplier List or by a Commercial Grade Items 
18 method. 
19 
20 All other structures and components that were designated as General Services were procured on mat~ ial 
21 specific procurements as commercial products, not necessarily from vendors on the Evaluated Supplier 
22 List. Some of the major components (such as the exhaust fans) were procured based on technical and 
23 quality requirements identified in procurement specifications. 
24 
25 • ANSI/HPS N 13.1-1999 "Sampling and Monitoring Releases of Airborne Radioactive Substances 
26 from the Stacks and Ducts of Nuclear Facilities" 
27 
28 The stack sampling system for the 296-Z-007 exhaust stack is designed in accordance with ANSI/HPS 
29 N 13.1-1999. The system will use two identical and independent shrouded probes mounted in a parallel 
30 configuration within the stack at an elevation of approximately 25 feet. The sample streams are routed 
31 out of the stack and down to an instrument cabinet located at the base of the stack. After sampling and 
32 monitoring, air is returned via vacuum pumps to the stack at a location above the sample elevation. 
33 
34 The sample flow for the alpha monitor is controlled to a fixed flow rate. The flow to the record filter is 
35 controlled to a flow rate that is proportional to the stack flow. Stack mass flow (compensated for 
36 temperature and pressure) is monitored using an annubar flow element located in the stack just above the 
37 sampling location. The flow element contains an integral temperature sensor. Signals from the 
38 flow/temperature element are routed to a flow indicating transmitter located in the instrument cabinet. 
39 The transmitter displays mass flow and provides a proportional signal for sample flow control. 
40 
41 The stack flow measurement will be validated by comparison to manual flow measurements in 
42 accordance with section 6.2 of ANSI/HPS NI 3.1-1999. Methods used will be 40 CFR 60, Appendix A, 
43 Method I and 2, modified . 
44 
45 The stack and sampling system will be qualified to the criteria in Table 4 of ANSI/HPS Nl3.l-1999. 
46 
47 A sample system depositional loss calculation using industry accepted computer code(s) will be 
48 performed. The results of the calculation will be documented in a report verifying satisfaction of the 
49 acceptance criteria given in Section 6.4.1 of ANSI/HPS Nl3.1-1999. 
50 
51 
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I • 40 CFR 60, Appendix A, Standards of Performance for New Stationary Sources 
2 
3 The stack flow monitoring system will be validated using Appendix A, Methods 1 and 2 as modified per 
4 ANSI/HPS Nl3.1-1999, Section 6.2. The flow monitoring system will be validated annually. 
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Table 13-1. Status of Conformance to Technology Standards for Minor Stacks 296-Z-5 and 296-Z-6. 

STANDARD REQUIREMENT STATUS 

ANSI/ASME AG-I Fans Not applicable (built before 
standard implemented) 

Ductwork Not applicable (built before 
standard implemented) 

HEP A filters Applicable to replacement HEPA 
filters 

Dampers Not applicable (built before 
standard implemented) 

Design requirements Applicable to replacement HEPA 
filters 

Quality assurance Not applicable (built before 
standard implemented) 

ASME/ANSI N509 Quality assurance Not applicable (built before 
standard implemented) 

Filter housing Pre-filters, two stages of HEPA 
filters (in four parallel banks), 
and dampers are certified to meet 
purchase order specifications 
regarding fabrication, materials, 
welds, and final inspections 

ASME/ANSI N510 Bypass leak testing Ultrasonic testing at filter 
changes 

Visual inspection Performed annually (with no 
significant findings identified); 
conforms to requirement 

Aerosol test Performed annually; meets intent 
ofNS l O requirements as 
described in Section 10.0 

ANSI/ASME NQA-1 Quality assurance requirements Not applicable (built before 
standard implemented) 

Sampling and analysis Complies with HNF-0528-3; 
procedures conforms to applicable NQA-1 

requirements 
40 CFR 60, Appendix A Methods I and 2 Applicable (annual testing 

conforms to requirements) 
Methods IA, 2A, 2C, 2D, 4, 5, Not applicable 
and 17 

ANSI 13.1 (1969) Equal annular nozzle spacing Conforms to requirements 
Near isokinetic sampling and Not fully assessed but appears 
other requirements compliant; sampling system 

provides periodic confirmatory 
measurements as described in 
Sections 9.0 and 18.0 
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Table 13-2. Status of Conformance to Technology Standards for New Major Stack 296-Z-7. 

STANDARD REQUIREMENT STATUS 

ANSI/ASME AG-I Fans Procured to Section BA of ASME AG- I 

HEP A filters Meets the requirements of 
FC-1 000-FC9200 

ASME/ANSI N509 HEPA filter housing Meets the design and construction 
(Refer to Appendix D) requirements 

Butterfly valves Meets the design and construction 
requirements 

Piping Meets the design and construction 
requirements 

ASME/ANSI 510 Pressure decay test Piping and housings will be leak tested 

Visual inspection HEP A filter housing will be inspected 
visually 

Aerosol test HEPA filter will be aerosol tested 

ASME/ANSI NQA-1 Design requirements HEP A filter and filter housings meet 
NQA-1 requirements 

40 CFR 60, Appendix A Methods I and 2 Modified per ANSI Nl3.l 

Methods 1A,2A,2C,2D,4,5, Not applicable 
and 17 

ANSI Nl3.l (1999) Representative sampling System will be qualified by testing 
using shrouded probes 
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ATTACHMENT A 

DOE/RL-2000-42, Rev. 2 
04/2001 

PRELIMINARY ENGINEERING DRAWINGS 

7 • Location of filters on exhaust systems of gloveboxes and furnaces: Drawing H-2-829445 (sheet 1 
8 of 5). 
9 

10 • Location of high-temperature equipment: Drawings H-2-829969 (sheet 1 of 1) and H-2-829971 
11 (sheet 1 of I); two furnace sketches supporting Drawing H-2-829969. 
12 
13 • Direction and path of airflow: Drawing H-2-829442 (sheet 1 of 1 ). 
14 
15 • Location of sampling lines on new stack (296-Z-7): Drawing H-2-829485 (sheets I and 2 of 2) and 
16 Drawing H-2-829443 (sheet IO of I 0). 
17 
18 • Location of additional controls on ventilation system: Drawing H-2-829443 (sheets 1 through 9 of 
19 10). 
20 
21 
22 Note: All HEPA filters will be installed and tested in place initially (and on replacement). The 
23 dual-stage HEPA filters upstream from the 296-Z-7 Stack and Room 642 exhaust HEPA filter will be 
24 tested annually. All other filters are considered process equipment (HEPA-type), not subject to annual 
25 testing. 
26 
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i_l_i-,-· ______.~~ 
'• I 

--- --------~---------
I I 

HOLD TABLE 
HOLD DESCRIPTION EXP£CTEO 

NO. RLSE 0.-.TE 

cs-, Fl.0W EUllDff AHO STACK ~ TEW1'£JV.T\JR£ IHfOR~TIOH 

CS-2 HEAT TIW:t ~ 
INFORW.TION 

CS-3 SAMPLE PROBE 
,..,,Pff' ... 
ROIEW 

owe NO TITLE 
ORAWING TRACEAIIUTY UST 

TO PUMP SKID roR 
STACK MONITORING SYSTE:11 

NOTES: 
1. fOR GENERAL NOTES SE£ H-2-829444. 

4. SAMPUNC SYSTEl,f OUAUFlCATlONS BY OTHERS. 
5. ATTACH TO CONCRETE P/,JJ PER VENDORS RECOM(NO.-.TlONS. 
6. SAMPLE PROBE ANO LINE (ONL l) ARE 'SAFETY CUSS' fOR MONITORING F\JNCTION. 

H-2-829350 ORAWINC UST WORK PACK.IGt f2 
R[f NUWBER T1TU 

RErERENCES 
N[lCT USED ON H-2-829350 

D APPROVED rOR CONSTRUCTION --. 
IICVISIOHS 

tit ! i ~16"t STACK 296-Z-007 

..,LQ,_l 1 I 
~2 i I : ~ 

PROBE-01-24" """; ,. (REF El +26'-0J 

. 1'.r.·· 
(RIT El +24'-8 : .. f 

6!.~~--tf-

SAlolPLER 

(\/IEW PORT 
TYP 2 PLACES) 

(PIP£ SUPPORT) 

fROII STACK fLOW ELEMENT 
(2) 1/4" TUBE. .035 WALL THK 
ASTlol A269 GR TP 304\. SST 

CABINET 
SPL-ENCL-01-24A 
(VENDOR 
PACKAGE) 
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D 

C 

,.. 
I -;,... 

~ 
NORTH 

STACK FlOW 
ELEMENT 
(SEE NOTE 2) 

(2)-1 .53125 I HOLES 

11· 

7 

· 1·-10 1/4• 

1 I /2" 00 TUBE, .065 WALi. TK 
ASTM "269 CR TP 304t. 

PROBE (SEE NOTE 3 .. 6) 

5 1/2" 

_j 

(6)-l"f BOU HOlES 
DH 14 1/4" BOLT CIR(;(£ 
(PATTERN TO MATCH 1 O" 1 :.OI FtG) 

Pl. 1/4 • 1·-•·00 
ASTM "240 J04L 

l"Fl<PTxJ/4"MNPT REOUCINC AIW'T[R 
c,.JOH SS-16-RA-12 

Fla.DROVTE 

FEM.<U CONNECTOR 
SWACEl.OK ss- 12 10-1-12 

u• STACK (REI') ~ -::::::~ 1" HPT NOZZL( (RE:f} 

r==--- 1 ·-==1 

® ~~L~SAMPLE RETURN PORT 

'/7 SAMPI.£ R(TURN PORTN 
'ft 

SHROUDED PROB[ ~l-fu~ 
STACK FLOW I / I .. 
(~~TE20i" , : 

I • ,)b,:cp 

I , 
' I ' 

! I ! 
i I ! 
i I r+. -4::Jm::tn::t. 

ck-+-·· 

1 1/2• UNION 

CISKCT MAT"ERW. POI W-460 COIISTRUCTION 
SPECIFlCATION C2 SECTION 15500 
(PATTERN TO MATCH 10" RF 1501 FI.C) 

(6)-HEX HOO 80!.T, 7ia-9UNC-2Ax4'\. 
ASTM A19J GRADE BS 

1/4" PlATE (SEE DET..._ 4) 

SWACEl.OK SS-2400-6 
(BORE TO MATCH TUBE ID) 
(TYPICAL.-2 Pl.ACES) (SEE NOTE 6) 

1 1 /2" SST TUBE (SEE NOTE 6) 

H-2-829350 OAAWING LISI WORK P"'°'-"GE #2 0 APPROYEO FOIi CONSTR\JCTK)lj 

[:fDwof[ffiNO[:±::::::~mu:~;;:::;;;;::::~;Rtl'~;;"U:M~BCl~~~~•t~rt~RC~NCts§£tTIT:LE:::::::~i \""~T--L-------===-,.....i..:-::::'1/c..J---L-.=-=c=; 
DRAWING TRAC£il1UTY UST NCXT USCO ON SHEET 1 ':: RCVISIONS 

1 1/2" PIP£ CV.WPS w/VIBRA CUSHION 
B-UHE 1120311 AND 819911 

1 5/S" SO FRAMING CHANNEL a I.NI 
B- UNE B25. PRE-CALVANIZEI> 

(1) NINETY OCCIIII NiCl£ flTT'H:, B-LH: B104 
(4)-1/2" CHANNEL NUT WITH SPRING, 8- UNE N225 
(•)-HEX HO CAP SCREW 1/2-1JUNC-2A 

ASTM AJ07 GRAD£ A 

FOR NOTES SEE SHEET 1 

FLUOR FEDERAL SERVICES 

PflOJ£CT: W-460, PUIT0N\JII STA81.12ATIOH lffJ HANDUNG 
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a 

LINE TYPES: 

-o-o· -o--

-/I--

-

ACTUATORS: 

~ 

~ 
B r.p 

T 

~ 

f 

l. 

HVAC over LINE 

PIPING i..lNE 

NEW UNE OR EOUIP.,f.Nl 

EXISTING LINE OR EQUIPMENT 

ELECIR CAL SIG'<AL 

SOl7WA.~E/co ..... uNICATION sYSEM L'NK 
( CATA. SfR'AL. PARALLEL) 

PNi'UUATIC SIC,NAl 

PURCHASED ~A::KIICE 

F ,OW OIRECTION 

INSULATlO I INE 

ClAI I VALVI. (,¥) 

~LOEF VALvt (GV) 

QUTTI.~,L~ OAMPER VALVf (B'J! 

J-WAY VALV, 

NU.0I E VALVf (NV) 

C• ECK VALVE (CV) 

CA'.L VALvt (GV) 

MANLAL OAM?Ui (0) 

OAMl'fR VALvt. SPRING CPPCS:.J 

PRESSURE (VACUUM) BAL/INCE.0 RECUIAIOft 
(PRV), SELF-CONTA'~EO 

CYcJNO,H AC.L:AIOR, S~ltNC OF?OSlO 

CYLlhJE~ At:IUATOR, SP~ING OPP~S:.C, 
S,NGLE AC ' lt<G W/~MO A:TUAl CR 

so~rno) OFrRAIOR 

tlAhO ACTlJAl~R 

PnESSJRE 3A:.ANCEO 0 '•'-'HRACM 

D A.'H~l,I Ol'EMTCll, SFRl'IG CPFOSFO 

HVAC & MISCELLANEOUS DEVICES: 

II FLANGE 

--<J 0 H,SSURE SENSING TIF (LOCAL) 

~ PRCSSURE SfNSl'IC T'P (CORRIDOR 67~) 

....... ?R[SSURE SENSING TIP (OUTSluE AT") 

-c ou·:K CONN(CWR, !'E"ALE 

-a O;JICK CON~EC TOR, MA~t 

-(j) :Or<NECT '0 LIKE NJ~Ut:R 

-4+- 120 CFII ' AJRF\.OW/ INFILTRATION 

~ HIGH Eft ICIFUCY PARTIC;JLATE AIR nr TR (HEFA) 

:r:-xxx 

~ FILTLH 

- Y.X 

~ I MCTCR.l LO "AN .>H V£ 

ill < . 
lXHAUST S l'Ar.~ 

MOTCR CON"'ROL CcNTt.11/tJOTCH STJ.Hr;R 

VANIA2.E i'REOUENCY ORM. 

ADJ ADJUSIA3LE 
ATl.t A71-4QS:>t-'~RE 
800 ,!ACK 0 .WI ()AIAPER 
~rs AA~LESS TRANSFER SYSTF J.A 
~ 3ALL vt,;_Vf 
CV CIIECK VALvt 
~ 0JJ('rR 
ocs D.S.RIOUTIV:. CO,~TROL S~S"'llA 
OR llltA'N 
r,:· ['(1-'.AWST •AN 
FC rA ~ CLOScU 
FO f l.II OPE~ 
GS GENE.Ml SE~V CE 
~ GAT; Ofi G.C3; VALVE 
IIMI HUMAN MAC• INE lhri'RFACE (PC) 
HOA • .~0 ·Ot-t'-ALTO 
HP H()llSf'POW0l 
LCU LCCA:. CC'ITROL UNI I 
LO LOCKED 0°UI 
NC NORMAIJ.Y C.~S() 
1l0 M)n"AlL)' C°'N 
Ml N(::()(.l VA.V: 
l'LC UROC:rtJ.OMRL( LO::;! ::"; COtU~OLLf~ 
SC SA' LTY CLASS 
SCl·M s-A~OA.~D CUB1C Fl.Ll Pcs MINJl: 
SCR SIIJCON :o.~ · HOI I ED ' l<CTIF1£~ 
SP SE!'-POII'(" 
ss SA'UY SIGNIFICANT 
V VAIV:'. 

INSTRUMENTATION SYMBOLS: 

XXX 

00 

@ 

® 

SHARrn 0.SPLAY /CONTROL BY '!It£ .. ,coN 

XXX - sorwA.q[ C(NaRATFO ALARII SIGNAI.S 
FRO" ANALOC "FUT TO ~ICON 

MH r ANN.YZfR AJ.RM HtCH (0. LEVEL) 
f AL ~ fl.(;W ALARM LOW 
PAL • PNESSURC: ALARM LOW 

POAH • PRESSURE Olff[R(NTIAL ALA.~" trlCH 
POAL • PRESSCRE ,IFT"ERENTIAL ALARM LOW 

TAH w TEMPl,ATVR( ALARM HIGH 

INPUT/OUTPUT INT(R,ACE Ai ~ ICON LOCAL CONTROL 
UNIT (LCU) XX - I.I , DI , OR DO 
N - ANA~OC INPUT 
DI - DIGITAL INPUT 
00 - DIGITAL OUTP:JT 

SHARED OISPLAY /CO'IT~OL. BY TSE Pl C/HMI 

XXX ~ SOHWARE CFNERAT£0 ALAR"' SIC~Al.5 
FROM ANA;.OG IN~UT TO 1,A,CON 

AAH • ANALYZER ALARM H,GH (0. I..EVEl ) 
FAL • fl.OW ALARM LOW 
PAL • PR<SSURf ALARM LOW 

POAH • PRESSUR[ o :rFtR~NT'.AL ~ .. H1GH 
POAL • PRESSURE Ol•f£RENTIAL ALARW LOW 

TAH • TEMPERATURE ALAR~ HIGH 

INll~LOC< I oc:c ( -A:.fOWIR[U) 

XX PANEc FRONT ..OU~ TFO INX/\T NC LIGH": @COLOR 

/, C • CRLFN 
H ~ RLU 

~ lOCAl MCUNTW 1NDICATINC LIGHT ®
COLOR 

, C ~ ~Rf~N 

® 
R ~ REO 

LOCAL MOUSTEO INSTRUME~T 

TEMPcRATURE lli'MENT Wl"t' W;Ll 

TEJ.lf>t:RATullC fl.H4EN7 WITHCUT W,LL 

ANA.YSIS S::NS:~ (:r.i'INEO) 

AVFRAC 'NC PITOT Tuur. W/ 
i'LOW SrRACHlr~.~c VANtS 

COIM.,TER 
I , CURRE~T 
r .,. PNElUIATIC 

REF NUt.19£R TITU: 
1---,o,...w""'c,-N_O_-+-----rr~1u:-=-----•f-~ -- . REF[RC:NC[S . 

DRAWING TR,\CEABIUTT UST NCXT USC:0 OH 

INSTRUMENT IDENTIF:CATION LETTERS _J ~---- --- ------------

1. . AB:IH':.V,ATIONS ~E I~ ACCCRJ A~CE Wl"H ASMF YI.I - 1-~9. 

~ ' •lll>"T LETkH 
0

A0 

(AV..YSIS) IS DEFINfll curs,~r A "A:;CINC 
8C3U.r. 

~ SUCCf:!JINC ~rn·~ Y' s o ::r,NU> OUlSlr.E A TAGG r<G 
8 J80L!". Jt<.::ss l H, FJ~CTIO:< IS SFI.•- C:VtnlhT. I.E.: 
SCILNOIO VA~\'[, 

E>- r HE LRMS "'--ttert9 ,t,J,O •Low•, WHE~ ArPL·~ TO .;:)OSfllONS 
Of VAI.V[S """ :Jf'FINLJ AS rouows: 

• "t1,CH" O<N07fS 7HAT lhE VA: VE IS IN WE FUl lv OPEN 
0 0SITIO~ 

• "LOW" OEHOTlS TnAT •IE VALVE IS IN TIIE fULLY CLOSEU 
POS.T.CN. 

~- INSlHUM:'.N'i'~TION L:'.G!:NU A/10 SY>lt!OI.S ARf CE'lrRA!..LY IN 
ACCORJANCE Will i ANS./ISA 55. 1-198• MO 55.!-l 98J. 

6. S!.E CQl,.SIRUCTICN OAAWll<CS. so;::,Fl:ATIC/,/S MO 
Hl<f-6 120 ,oq •OU<TIFICATION Of s~~CIFIC 5YS I f~. 
STR\.tCIURf OR COMPON(h 1 SAFU"' CLASSlftC.\ilON. 

7. T'H( Sfl-Por,rs Of ?R~SSVH[ RlGU,./IT,NC VALVES (PRV) 
FOR REGULATING THF ~LOVEtlOX PHfSSURf. (VACUL;M) /\.~E 
NOMlNAL VALUCS (APFROXIWITEL Y MIORM::.. 3ITN'af~ FULL 
OPLJ,, AN.) fUl L CLOSE). 

s. All l~DICATORS ANO ~SM!TTFRS {rl~. fl"'s. OP's A'IIO 
OPITs) THI\T McASlJR[S PRtSSuRC DIFC:~FNOAL F"O" TWO 
0.ff::SENl SOLRCCS '"• r c uI•F::O WITH A 3-VALVE 
~•,OLD 10 ISCLATr •~< 'NSTRJ~ENTS F'R:l\l nrE F,OCESS 
FOIi IN-?LJICE C'.AL 3'1ATI0N A.,O t.11\iNTfNANC( 01-· THE 
,NSTRUMC~TS Wl'i'kll\.'I SHU1 7.NC DOWN THE PROCESS. Sl E 
r~r. 0::TAUO JRAWll<CS • OR IOt,T.,~CATIONS Of VALVfS. 

~ - -. ____ h_?~~T~ _J 
L cc•r.s "TIO" ~[CTC:U j r1-1ir .. , .. , . I RLSC CATE l 

~

. e.~, •~ro-~ . f ,100 .. , 
HESOLUIIOI\ 

-- . -- --- ·- · --· 

~

SUl'1' I tJE~'TAc COCUNC 
REO•JIRi. llEN"5 QUE TO I9/JO/OC 
~::AT L~ACS Of,. fLNNACcS _ _ 1 

~ . STABII IZAIION I URNACES 1:· 
N:.-ixH11us1 r.ow 9/JO/oc~· 

, ~LOUIRr..Cs'TS 

L -- - · -

__ J_! 
RCVISIOHS 

~A VAL\'[ TrAl ,S J ESGNAEO AS A Sl\fc, Y Rf ••E• VA'.VE 
. (SRV) IS ,NToN)C.J ! ~ PRO"TCl ACAINSI Ft.rr~C:'. /,/C~ 

F~cSSJRE CQl,.O'IIOI-S ~AT A'l: l'AZA~;ous ·:, 0 E~50'1Ur.L 
"-~o; o~ cc~ P .. t .,r. 

10. Tli~ TER" "EW~CENCY [ XHAUS'
0 

SHOWN CN ~!:ITS J, 5, 
15 J..NO a .\RF CONSTRUtll TO ME:AA "h,1.1\K(-l.'. P CXhAUsr IN 
CASE Tlif "NOR\AAL (XJIAl,5,• coutn t.Oi w,·~TA'N T~E 
DES R:U G~OVESOX r-R(SSURE (VA:uuM). THE 0 R•.ssur,l c= 
THE G~OVI.H:>XES 642A. 642C ANJ 642[ AIRE VA•NTAINEO AS 
Ol'5CRiB:.U IN ·H:: SYSTM DlSCR,> l:JN ON 51-:!:C 2. 
, IOWEVE~. If I • E PilESSulll (VACUl.:1,A) DECREASES. IN ANY 
O'IE Of THE GLOV!:IJOXE'S, TO - 0.5" WG, VALVES ?RV-1 01 , 
PRV-.lOO OR PIIV-501 S7,•8TS Ol'£NINC 10 °MAKE-LP

0 

TrlE 
f,lR[SSVitt: Of lHC RfSPC.<.: I IYE CLOVC.AOX UNT"t. TH£ 
CLS,REO PRf.SSU'I!: IS ACh EVL~. AI\O THE~ ::t.OSES. 

', . "OR F\,R,i,.c, TEMP~RATUilE :ONTROLS, •NO ~ twoc::~ AND 
ORY JJR PURGF CONTRO.S, Sil O'IAWING H --2-e29•00 s, r 
6, 7 6c 8. 

12. 'NITIA~Y THE OP(RAT•~G l"ILTFR ?LLNUt.r WIL Bf USO ANO 
';ti~ STA.\108Y C'1_;(R WILL 6rCOM~ CD~HJ.TINC C'JLTt.~ WH(h 
TIIE I"1 I1Ai. i'lL; l~ IS SWl'i'CtlC:O TC STANOIJl'. 

13. 'NITIA'..LY rtrr OPC:RATI\C EXSAUST AIH rAN WI'..!. Br USED 
ANO T~E S"'ANOBY E~'IAUST AlH FAI\ WIJ nFCU.Y; . 
OFERAn, c !.X>'.AJST · ·~ FA'I WHtN T• E lt.;f\AI, :XHAL'ST AlR 
rA'I rs SWIIC.• EO TO SIAI\JAY. 

, • . ~vmx ALL EOUIP~[~T. INSTRuvr.~1 ANO V/'4.V.. TAt.CIN~S 
wrr ... ·-:is8'·. 0 c R ()W.APLE: 0~11-1c1 au:ot.rrs 
o~,r .· 01 -2silA. 

I S. EOuwvrhT COW,D'li.,T IDENT'FllH t<Ul.t3[RS ~H()ULO Bl !N 
ACCOROANC: W'l rl SJ-CP-RC 024. 

' 6. us;: PCR IABI.E ANtMO .. r.[R TO AOJLS'" THE DAM~r .R ; - 700 
FOR A F .OW o= 35 SL~ M. 
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I I I 
SYSTEM DESCRIPTION 

ZONE PRESSURE CONTROL 
AIRF'LOW TO PROCCSS ROOII 642 AHO THC CLOV[8()XES (6) ARE ACHIMD BY 
VEHTll.4TlOH CONTROL (PRESSUl!I. l)IFF[R(H™l), BY OIR[CTINC AIR fROM lH( 
LESS CONTAW"-T[l) AR£AS TOWARD ARCAS or HICH(R CONTAMINATION, TH(H TO 
TH( HICH-(tflCllHcY PARIICUAT[ AIR (HEPA) flLl[l!S, BACK Df<AFT DAMP(RS 
AND EXHAUST STACK. 

ZQ!ll; R[f[RENC! POINT ™ 
I CLOV£fl0XES -0.JO" TO -0.80" WC (BACOUT/AIRLOCK) 

-0.80 TO -1 .7" we (IIAX) 

NB ROOM 642 -0.20· TO -o.JO· we 

ZONE I 

EIACOUT ClOVEBOXES 642A ANO 642f DOORS ARE AOMINISll<ATIV(LY 
CONTROU(O. (IIHlR DIHlR(HTIAt. PNLSSUR( SWllCH DP1Sl~I00 OR DPISl-600 
Al <0.1° WC oP(HS fXHAUST DAMl'fR POY-100 ANO PARIIAl.l.Y CLCISCS 
OAMPER POY-200 AU.OWIHC A/Rf LOW lHKOUCH TH( RESPEClNE DOOR. (X>W.IST 
DAMPER POY-100 IS INT£ll10CKD wm, fURt<AC( NOCO (l(H4'.'Sl OAMP(R 
POY-200. WH;N CXIIAUST DAIi?(~ POV- 100 IS CLOS£0. ()CSAUST OAIIP,R 
POY-200 OP!:HS TO A PRCSCI IIAXJIIUM oPO,eD POS:TIOH. AH' V.,iEN ()C>ALJST 
CAMPL< POV-100 IS Ol'CHLD, [Xt-lA:JST i:A~PLH POV-200 CLOSLS 10 A 
FR[S(l lll'O~U~ CLOSlD nlSlllON, VIA IILC•I/.Hl::AI. STO~. TO IIAl~l,IIN ;H;: 
(XPAIJST FLOW BllWLLII ! O'. ~ 10 113: SC' II. 

FO:JR ClCM:ECX[~ ARf ill ANKE'"ffi Wi'.'11 HERT CAS (HITROC;N) AN~ ARC 
CONlHou.£0 E'Y TH£ N'TRO:'.::fN ::;:.45 SUPPLY ?~LSSUR( Ht~:.it.AlN::; YAl..vtS 
PRV· 100, PRV- 200, P;iv-500, PRV-6CC. THaSE GAS SUl'f'LY V'l.ll(S .....,.Alli 
AND cWIK£T "H: F0-..1 OWING CL.Ov,Aox; s WllH NITHuCtN C'-S W-l>U~ IIIL 
FOi.LOW H: PRCSS.;R~S (V.<CULJII) IWIG!:S: 

~ 
642A li',COll 
6•2A Wirt PJ;[P, 
6•2B. 642C It 6470 
6•2£ 
642F 

i'RESSLR, RA~Gt. 
• O.l" TO •· 0.8" WC 
- 1.2· 10 - u· we 

- 1.2° TO - 1.7° '/IC 
- o .e· TO - '.J" WC 
- O.J" TO - o.e· WC 

HITROCEN CAS now 10 TH( LOI CL0\11.UOX (•) IS CONTROlLED BY A )/ANUAJ.. 
VAL\/[ Bf0-400, AND INOICATCO LOCAl.l.Y Al r.ow INOICATOR n-•oo. 

TH( CLOVEHOX(S ARE MONIIORlO BY CXYCLN SEHSOl!S roR LOSS or IN[R'T 
GAS. 0 FC!RICAL POW[R INTO lH[ CLOVEBOXES ARE INT(Rl OCKfD TO Sl'U< orr 
Al 4% OXYCfN lrll[.L (HJCH OXYCEN lfVfl / LOSS Of INlRl GAS). AfllH ~ 
IIINLITES Tllll OlLAY, 

1"£ SOUR ClOll(BOX PRCSSURES WITH RCSP£CT TO ROOM PRES';URa, ARl 
INlliCATEll LOCAllY OH OPISL-100, OPl-200, DPI-~. AND ()PISL-600. 
CLOVEBOXES 6•2A TtlHV 6•2E PH[SSURC .<..~i: R[IIOTELY IIONITQR['[) ANC 
ALARM~O CN TH[ HMI SCS[EN IN TH[ SPE CONTl!Ol ROOM ..:o ON THE IIICO~ 
SYSTEII. 

CLOVE!IOX[S 642A, 642C le 642E AR( PROYIOCO W1TH EMERCE:NCY (X-w.JST 
("-'KEUP) VALVCS THAT OPEN Wl1CH THL CcOVlUOX PRI.SSURE (VACWII) 
OECR£ASfS TO <-0.5" WC. 

WHEN 807H Of TH[ EXHAUST fANS ARE STOPPED OR WH~N ROOM 642 
(XHAUSr fll.T[R HEP-I3 IS BEINC R(rLACED, INTERLOCK FOR LOW-LOW 
EXHAUST flCW WlrH A S[TPOINT OF l£SS THAN 2~ scrw IS PROV.OED ~T THC 
EXHAUST F'LOW PANEL EP-1· ·25BA ;o ALITOIIAroCAL.l.Y SHUTOff THE NITHOC(N 
SUPPLY TO CLMBOXES ANO THUS, IIAINTAIN PLUTONIUM CONF"tl(ll[NT. 

GLOVEBOXl:S 6•2A (BACOUT), 642A (IIAT'L PREP), 642E I< 642f ARl PS0"1D(D 
WITH VACUUM SAF(IY RLU(r VALVES SRV- I00, SRV-101, SRV-500. AND 
SRV-600 THAT OPEN AT TH£ IIAXIMUII NEGATIVE PRESSURf OF -3~ we. THE 
VACUUM SAfTIY RWEJ VALVES e!AV[ BYPASS VALVf.S THAT CAN ar IIANIJAU.Y 
OPENED. TIIC Dr0 ASS WILL PR0"10£ ROOM AIR TO TH( ClOVEOOXC:S Wt:CN Th[ 
NITROCl:N GAS SYSTEM IS NO LONGER REO-JIRCD. OIJRINC 
SHVTDOWN/MNHTENAHCE THE BYPASS VAi.i/ES AR£ MONITORED Wf!H A UWT 
SWITC~. WHIOI INDICATES THE VAi.VE POSITION OH THC p.1,1I SCREEN. 

ZO'<E 118 (RCOII 642) 

TH[ SUPPLY A,R TO ROOM 642 IS CCf'ffi.i.OLLED B'1' A MOOLll.ATING 0,&.\4PER 
POV· 900. FV-1COO IS HARD WISED Ol'lECTl.Y TO !Ht EXHAUST F'LOW SWITC.,ES 
m-1000A/f51.· IOOCA AHO nr-lCOOB/fSL-10008 Wl UCU MONl70'lS Tllf AIR 
fl.OW ti TIIC P;JOCESS tXHAUST LINf_ rv- ;ooo OPENS W"(N TIICRC IS A 
NORMAL EXe!AUST now IN THC E.XnAUSf L•NE AHO l"( SUPl't.Y All< IS IU.O( 
AVAILAill£ ro ROOII 642. FV-1000 CLOSLS, AHO TH( SUPPLY A!H 10 HOOM 
642 IS TERMINAlUJ WIJLN THER!. IS A LOW-LOW r,ow ti lH[ cXHAUST LIN(. 
TH£ IJCDIJlAT•~'C D-ER POV-900 IS COIITROLJ.£0 BY TH( ROOII PRESSURf 
DlfF,RE'ITIAt. TRAHSMITTCR, DFIT-900, LOCATED i. ROOII 6•2. MS DPIT-900 
$(NOS AN ANAL.OC S!Cti.;AL TO THE LOCA.. OP1c -goo { N ROC\f 6C2). I.ND TO 
T-iE ~ICON SYSIEII OUWUT. ROOII 642 rR[SSURE OlrfeRElfrAL RElATIVF TO 
ATIIOSPH[RE IS MIJNTAIN(O BETWE£11 -0.20· WG ANO -0.30" we. 

ZONE in 

TH[ SU?PlY AIR 10 ROOM 6• 1 IS CONIHOlL(O BY A IIOOUI.AllSC CAU?(R 
POV-901 . THIS IIOCUL.<TINC O....PER "OV-901 IS CONTTiOUfD RY AH EX.STING 
CONTROlL£R CPC-2 l>IAl •AJNTAINS RCX/1,1 Pl<t:SSUR[ OIITTRENTIN. RELAT.VE TO 
ATMOSrHER(. SCE DRAWING •l-2-BOI 67 S-t I FOR SYSTCU DESCRIPTION OF 
DPC-2. 

I 

PROCESS AREA EXHAUST SYSTEM CONTROL 
THC PROCESS AR£A E.X>IAt.lST SYST(M CONSISTS Of TWO BAN!CS Of H[l>A flLTCR 
TT!AJNS AND TWO RCOUNOANT VARIABL£ SPE:rl) EXHAUST FANS Ef -1 ANO Ef -2 
WITH lH£lR RlSPECI IVE OISCHARCE OAIIPEl!S H\l· 1110 AHO HV- 1210. 

INITIAl.l.Y. TH£ SPElD Of FAN E<- I OR EF ·2 IS CIWlUALLY INCREASED BY A 
PREDETERlllH£D RAMP lJP Till[, TO OBTAIN TH£ OESIR(D PRfSSURf IN TH£ 
EXNALIST OllCT ANO Ct OVEflOXl:S. THC OPCRATOR AT THC MICON STATION, OR 
LOCAU.Y AT THE: VARWlLE fREOU£NCY DRIVE CAN CONTROL THE SPECO O, THE 
fAN. Pl.ENUII PRESSURE O,fr(R(NTIAL IS SENS(D BY THE OPIT-1000 WHICH 
SENDS AN AIIAI.OC SIGNAL· TO THE LOCAL oPIC· · I101 (LOCATCO IN ROOM 602), 
ANO TO TH£ MICON. NORIIAU.Y, THE IIICOH PDIC·E.XH COHTROlS THC fAN 
SPC£0 TO IIAINTAIN THE CONSTANT PLENUII PRESSURE Of -6.0" WG. IN CASE 
Of TROUBL£ ti THl IIICON sYST(II, THE LOCAL DPIC· 110\ Will IIAINTAIH THE: 
CONSTANT PL.ENVM PRESSURE. WHEN TH£ OPCRATINC F"AN TRIPS OR THC 
01SCHARCE DAMPER FAILS TO OPEN. TH( STANDBY FAN Will ALITOIIATICAI I Y 
START INSTANTANEOUSLY (WITHOUT N<r RN.IP UP Tlllf) ANO C, OSf THf fNLfO 
OP(Rl,TING fAN DISCHARCE DAMPER. IN CASE THAT TH£ OP£RATINC FAN FAltS, 
AHO TH£ STANOAY FAN fAILS TO oPCRATC. BOTII OISCIIARGE DAIIP(RS IIV- 1110 
AHO H\/ · 1210 GOES TO FAil OPLN POSIIIOH. AH IN1lNLOCK IS PROVIOlU VIA 
LOW-LOW CXIIAJJSI FLOW SENSOR <E-1000 TO SHUT Off TH[ NITROCEN CAS 
SLFr't.Y VALVl FV-I001. 

TIIC IICPA fl.TEA EXHAUST TRAIIS ARE AOMINISTRATl\/[lY CONTRn11rn. ANO 
11'-~UA:.LY SWTC'1£0 FRCM TH[ AC!;V( Cl<HAUST 7R,IIN TO THE: SIA\08'1' • CA 
·<l:rA r .L:CR ~LPV.::Ul~NI ~~ I.IAINILNAA:CL 

INSTRUMENTATION IDENTIFICATION 

. CLPIJ .- --~-l!flA-L SYSITM CESICW.TO~ (SCE NOTC 1 4) 
SEOUfNTIAL IOFNTlflCATION N~IIAF;i 

COlll':>NENT /EOUIPM(NT (SEE TAB! i') 
INST~UMENT_ IOENTIHCI.CIC~ (Sl!. SHl~I I) 

COMPONENT/EQUIPMENT NO TABLE 
NUIIOLH 
--· 

I 
2 
3 
4 
5 
6 
7 
8 
I 

10 
11 
12 

~ ·- · 

I 

OLSCRIPTION 
.. . - ··----------1 

CLOVEBOX C3 6<2A 
Ct OVFflOX GB-6420 
CLOVEBOX CB-642C 
GLCM:BOX CB-6420 
Ci <MllOX CB-642E 
CLMOOX G8-642f 
BTS Willl ENCLOSURE 
tl~[R CAN .EM CHI.CK 
ROOM 641 & 6•2 
HOOO fl.TCR & F;i.TCR P\.(N\JII 
EXHAUST fAH EF-1 
[XHAUS! FAN ff -2 . ___________ ......, 

I 

IDENTIFICATIONS 

EQUIPMENT IDENTIFICATION 

~ • ~ -- -

2~L SYSllM OlSICNATOR (SE£ NOT( 14) L L SEOUENTIAL IO(NTlflCATION NUMBLH 
COMPONENT(EOUIPMENT TYPE 
(SEE TABLE 

~----···-
COMPONENT/EQUIPMENT lYPE TABLE 
--· --· 

SYMOOI OCSCRIPTION .. . ·- .. 
u EX>IAUST FAN 
ca CLMBOX 

H£P HEPA fl.TER 

-- -... ·-· __ _J 
LINE IDENTIFICATION 

1· r-ir--...iq... L L w.srnAL :ocr (s,, TABL[) 
LINE ·D,~TIFICATION ~u"4R,R 1 SYST~M O[SICNAlOR (SEc 7ASLE) 

- Ll"IE SIZL 

,..--.----· 
SYSTEM DESIGNATOR TABLE -- ... 

SYUBOI DrSC'IIPTION 

DRAIN 
£Xf1AUST 

DR 
(XH 

I 
IA 
N2 
"1 

INSlil'JIIENT SFHSINC llNf 
IHSTRVIICNT AIR 
NTTJtOCEN CA$ 
VENTILATION 

LINE IDENTIFICATION NUMBER TABLE 
NUMBER OESCRIPT ,ON 

100-199 UNUSCO 

200-291 UNUSfD 

.l00-391 U-~USEO 

400-499 UNUSED 

500-599 UNUSFTI 

600-699 NITRQC[N CAS (N.) 

700-799 INSTRVUENT ,IIR (IA) 

eoo- 899 UNUSED 

900-991 U,,:US,.1) 

\ 000-I099 UNUSED 

MATERIAL CODE TABLE 
PIPE CODE DESCRIPTION 

131 31 6 SS TURING, INSlRUi,4Ltll 
Il3 CO?PCR TlBINC, ltlSTilU•E\T 

117 
119 

~ ·---

CARBON STEa Pl?E 
STAl~LLSS ST!..I.L PIP( 

I I 
INTERLO CK S CHEDU L E __ ____ _, 

t-l_N_TE_R_L_O_C_K-t-E_V_E_NT _______ -+_A_C_TI_O_N ____________ -t-R_E_F_D_W~/SH NO 

•1 

BACO\JT CLOVEBOX 642A OR 642F OPEN BACOUT EXHAUST OA!'PCR PDV-\00 & PARTIALLY H-2· B29•4l SH l, • 
OlrrE:R.NTIAL PRESSURE DECREASES CLOSE FU;iNACE HOOD [Xe!AUST DAIIPLH POV-200. & 6 
TO <-0.1 " WC 

A21 HICH OXYGEN (LOSS OF NITROGEN) IN '\31' CLOVE BOXES 641A. 6•2C 0~ 642E 

>----·• --------·-·- ··-- -· 
A LOW-LOW EXHAUST flOW (SS) 
"1/ (SS) (F'LOW LCSS THAN 250 SCFM) 

HS-\ 110 IS IN AUTO POSITION, 
HS-LL5 IS IN Ef· 1 POSITION. AND 
HS-ff I IS IN RUH POSITION 
- OR -
EF"-2 SH:JTS DOWN 

HS-1210 IS IN AUIO POSWON, 
HS-l.l.5 IS IN [ f-2 POSHION, Mu 
IIS-ITT IS It. RUt, POSll!ON 
- OR -
Er - \ SHUTS DOWN 

SHUT OH EL.lCIHICAI. POwtR TO CI.OVEBOXLS ~ ROOII H-2-829 .. l SH l, ~ 
642. Af'TCR 5 IIINLIT[S TIii( Dr.t AY. ck 6 

Stl 1 H-2-82946/ . - . .. ··--·---+-'---------f 
CLOSE BUBBLE TIGHT- OAMP(R 'V-1000 (SS) ANO 
CLOSE NITROCEN SUPPLY VALVE FV-1001 (SS) 

-- -- ···-··· -------
START PRIMARY i:Xe!AUST FAN EF-1, 
OPE:N OAMPER hV-1110, 
SHUT OOWH EXHAUST FAN U · 2, ANO 
CLOSE: OAMP(R HV- I 210 

S1.\HI STANDBY EXHAL'Sl fAN U-2, 
Of't:,._ OAI.IPlH HV-12 ' 0, 
s11u; DOWN lXe!AJST FAN lF-1 , Alsu 
ClOSt. OAIIPlH HV- 1110 

H-2-82944l SH l , 7 
"8 
H-2-829487 SH 5 

H-2-829•• l SH 9 

H-2-8i'944l SI I 9 

>------- ·- ·--·-· ·- - -----•-·- •·------- ···-· ----- - ·· - · 
HS-(XI- •' MICON POSITION 

HS-fXH ;'< LOC"JJ POS'7I0N 
- OR • 
LOSS Of IIICOH PO'N8 

11·coN CONTROLL::R PO,C-[XH D<AB:..::D, .. ~o 
LXAL. CONTRO.LER OPIC-110 '. DISA3L£0 

11.:CON CONT;!OLER POIC-EXH DISABLED. A~O 
LOCAL. CONTRO.LER CPIC-l101 ENAB..ED 

1--- - - -,1------------ ---+----- -----·------------+---. 
H-2-829'-•l S-1 7 HS · 6•2 IH · IIICON POSITION 

HS-6L1 IN ~OCAL POSITION 
- OR · 
LOSS OF IIICON POWCR 

t.llCON CONTROU.."R PDIC · 642 ENABL£0, ANO 
LOCAi. CONTROLLE:R Of'IC-100 DISABLED 

II.ICON CONT'>OI J f.R POIC-642 DISA!li..EO, ANa 
LOCAL CONTROL.L£R OPIC-100 £NABI r.D 

·--··t---------- ----1- ---~-------·------ -----+-- ·--
ROOM 642 FIRt/SECURITY ALARM CLOSE ROOM nLTER £)(""UST ISOLATION VAi.VE: 

H-2-829<4l SH 7 

AV• 200 
CLOSE COtHRo-1. OAI.IPLR POV-900 

- ---- ----~----------- ------ . ·-··· 

OFF-PAGE CONNECTOR IDENTIFICATION 

I. FOR GENER"'- NOTES ANO L.ECCHDS, SEE SH El 1 

FLUOR FcDERAL SERVICES jrir:PIR£S 'R:ZZ· QQ I 

PROJECT: W-460, P-_VTONIW STABILIZATION AND HAHOli>,C. 
NAME .Ill.,~ 

~!9.-:=:x::c:····::.. .. --.. -. "";.;:::,-.::i:· -~-- _:::~~ U.S. DEf~~;.~l,. ~Q ENERGY 

~-2-6Z9J~C •QllAWll;C L'ST WCR< PACx>a _ii_ AF'PROVE:l rOH COHSl'ol\JCll:JH 

..-ML~ - · -~ HVAC/CONTROL SYSTEMS 
r..;:r.r -" s,:;:, AIRFLOW & CONTROL DIAG 
r----1,..::_......'--::::>-1 INTERLOCKS & SYS DESC 

REF HUUB(R I Till£ 

t I 
R(VISIONS 

.. .. - .;,;;,, Flm,-zal ~ IH~2:-.8?9443 i O_ 
PV-, -.. NOt.( I• 1-, 2 r 

I I 
...., __ 
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f 

0 

C 

e 

.. 

112" -2.lJ-708-M7 
H- 2-829400 Slf 4 

N - 1 

HOLD P-2---'-
(SEE SHEET 1) 

TEST 1:7 
~-Al 
~ 't' I I I I 

I I 
1 

POAH 
POAI. 

• 0 

$ 

I I 

• 
' 

I~ 

~ .., I 
~ I 

I SET 0 
-0 1• WC . 

s 

: I ~I~ 

MATERIAL 
.f™z.Q.UI 

GLQYEBOX GB-642A 
-0.3" TO · -0 .8" WC 

11T 

srrolil:/• 
•·0.5" we FN ..!. I ii 

100 II, 
1 PSIC NITR N 

~_,._ _____ ....... __,, t! -2-8Z944J SH •) 

"A- SCfli 

1 
POAH 

AAHH 4X POAI. 
., 02 • I p 

0 0 

-t ... 

~- ~ 6 

I 
---,- .... I -- · - - ---

---- - - I - -(H-2-529443 SH K 

~ 
/MHH FROM N-2 

02 I 

__ 7.,__j _ 
I 

I 
I 

SPH:NCTER 

D- 8 

SIT 0 

-c.s· wc~ 
PFN 

tOl ~~9 
f - 8 ~ . 

~ -NV- ·101 J 
i, i 

h'V-100 

NO 

MATERIAL PREPARATION 
~LOVEBOX GB-642A 

-1.2· To -1.r we 

T l BV-·1C5 
tn:l 

NO 

~1 - 10 
~ 7 

:fi 

L BV-1119 NV- I0J 

NO 

ROOl,I AN (TYP) 

ROOM 642 PROCESS AREA 

., I 

F-3·"' 
;; 

' 1 

OP£H 

~ 
~ 

. ___ l. 
I 
I 

]-
MICON/DCS 
BLOG 234-5? 
1,UCON CONTROL ROOM 

-i_~-ZB __J ROOW 602 

PLC/HMJ 
BLOC 2736-7~ 
ROCW 6428 

/ SEE •OT£ "O 

3• fMERGt:NCY EXHAUST 1------------_..,.,,_2~~ 

100 sen, 

~ 
i 

r 
I 
I 

0/1C~ sen, ZN E-8 

1, •OR CENERAI. NOT(S A1'0 LFCfNOS SEE SHEET 1. 
i OR INTtRLCCK SCIIEU\JL£ MJ srs·r .. DCSCR!PTICN, SEE rncrr 2. 

flUOR FEDERAL SERVICES 

PROJl:Cl: W-460. PLUTONIUM ST'81liZA'10H A~ HANDLING 
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0 

C 

• 

POAH 
PCML 

' 0 

~ 
0 

[ ~-
7-
_J .. ----

I POAH 

~Al 00 [_ 
- - ·- -•·- ·· _J 

CALI .RATI ~ SFNSINCi 
H-2-8Z9'·<J SH l 

N · ·4 

I 

I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

l~ 
100 SC,M 

l.-
IN( IN-207 NV- 2 

ROOM ATl.t {TYP)~ 

~::o:J- ·-t:f<r-· -------
"° HO 

' 
NV-200! 

f-11 NC 

SET 0 
-1.s· we 

y 

6" X 8" 

~Iii 

A 
FURNACE #4 

MICON/DCS 
BLOC 2J4-5Z 
MICON CONTROL ROOM 

7_~-ZB _J--- . ROOM 602 

l · PLC I HMI 
BLDC 27J6-Z8 
ROOM 6428 

~Ii ~ii 

A A 
FURNACE #J f\JRNACE /2 

-1 .2· TO -1 .1· we 

I/~'. :.1}J.:...lfil:...M7 
L!l-2-629•00 SH 4 

LN -1 

11'1-206 

NO 

ROOM ~ i.!) o D ~ AIR (TYP) 

FURNACE ft 

ROOM 642 PROCESS AREA 

• 

1Q P51y NITROGEN 
)H-2-82944J SH J)>------ --- --------~- ..1------- ------ • 

ZN A-6 275 SCFll 

~-2-82!1350 ORAWINC UST •- PAO(AG[ 2 
RU NUMBER TITIL 

OWG NO TITU: REF'CR[HCU 
ORAW1HC TRAC[ABtLITY' UST NEXT USED ON 

a 

HOLD HVAC- 5 
(SEE SHEET 1} 

eo en• 

REVISIONS 

1. FOR CEN[HAl N01lS A~O LEelNDS. SEE SHEET 1. 
FOR INT::RLDCK SCHEDULE N-lO SYSl!:W DESCRIPTION, SEE SMoET 2. 

FLUOR FEDERAL SERVICES 

PROJECT, W-<60. PLOTONIUM StAIJIUlAllON NO >W<DUNC-

U.S. DEPARTMENT OF ENERGY 
llidMe.,,., Cpe,rQt1!N Oftq 
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0 

D 

C 

[ ~H(m) 
POAH 
POA!. ,~ 
' 

3 

0 0 

I -I 

[ ~ -~ 
I 

[ --

I 

I I 
MX ~ I [kg; I 

.I I I 
. i-·· 

I I 

so sen., 

--: 

- ---

--- - -

PRODUCT FILL GLOVEBOX GB-642C 
-- t.2" TO -1 .7" WC 

MH 
~l,IOISTURE 

I_ ~r•_~'~_:"'_ ___ - . 
I 

HOT TAP INSTRUI.IOIT 
F[lO THROUGH VAi.VE 

LOI GLOVEBOX GB-6420 
-1 ~ 
0.5 SCFM 

PASSAGE 
WAY 

o.5 scn.t 

~ ~s~~~----------------------------------------------------------1 .. _.J 
fi e-&~ 

ROOM 642 PROCESS AREA 

LOI 
FURNACE 
642D- B 

SEE NOTE 11 (TYP) 

H-2-929350 ORAWINC LIST WORK PKC 2 0 APPR<MJ) FOR COHSTR\.ICTlON 

l--=o""wo:--.110-=--+-----=11""TLE-=----1 flCT HU,!!l!fR. TcrtlitN_c_cs_Tn~LE~---
oRAw1•c TRAC[ABIUTY UST N[XT US[O OH . RCVISIONS 

J- ..1..Ql.L 12 
Bl.DC 2736· -ZB 
ROOl,I 602 

· ·- fl.Ci!U . .JJ 
Bt.DC 2736-ZB 
ROOl,I 6428 

1. FOR Cl:.N[RAI. NOTES ANO L£CENDS, SEE SHEET 1. 
FOIi INH.RLOCK SCHEOUI.£ ANO SYSTEI.I OESCf<IPTION, SEE SHEET 2. 

FLUOR FEDERAL SERVICES 
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r 

C 

D 

C 

• 

[ 
[ 

[_ 
la 

POAH 
t::!H(m) POAL 

' 
(:j ;02 

0 0 

---1 - I-
--<> - -

~_J_ 

PASSAGE 
WAY 

7p;;_ 

~~ 

BAGLESS TRANSFER SYSTEM 
WELD ENCLOSURE 

~ 
AAH 

I AAHH 

[f]Oz 

I 
I 

0-700 

POAH 
PDAL 

' 0 

I 

~ 
I 

--- -

.... . - - ··---- - - ·• 

7 ... 
u 
"' 
0 SETO a 

-OS w 

~ 
i 

w~ NO 

~7~ ROOU Al li (TYP) 

il l 

BAGLESS TRANSFER SYSTEM 
GLOVEBOX GB-642E 

SET 0 
-1 · WC 

-o.a· TO -u· WC 

OPEN 

~ 00 

_I_ 
I 

I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 

I 
I 
I 
I ...,.. 

- ~ 
60 scn1 { 

POAH 
PDAL 

' } •<ltON/D'-'i 
BLOC 234-5Z 

0 I.IICON CONTROi. RODI.I 

+ .._ 

~ J-~-,0 -1T3 ROOU 602 

4-- ---•--
I 

OPEN 
I 

~ I 
I 

DO 

+ I-

~ 
u 
"' 
:il 

' 0 

BAGOUT GLOVEBOX GB-642F 180 SCFW 

-0.3" TO -o.a· WC 

r' 

I 
I 
I 
I 
I 

0 

"' 

Ji 
SETO ~2 

I . FOff t;lNt:H..:. NOil$ ANO L£CENOS, SC[ SHE(r 1 . 
.OH INTUII.OC~ SCHlDULE AND SYS l lll Ot SCRIPTIOI>. SEE SHEET 2. 

-o.5· we (;} ifT 
1jl PSIC NITROGEN fi=:::t~t~>-------------------------------.. _._ _____________________________________________ _. FLUORFEDERALSERVICES 

ROOM 642 PROCESS AREA 

DWO HO Till[ R£rCR[HCCS 
DRAWING TRACCABIUTY UST 

0 APPROVED FOR COHSIRUCTIOH 

RCVISIOHS 

PROJECT: W-460. PLUlONIUII ST~IUZAIION AHO IWiOI.JNG 

U.S. DEPARTMENT OF ENERGY 

HVAC CONTROL SYSTEMS. 
AIRFLOW & CONTROL DIAG 

BTS GLOVEBOX 
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D 

C 

8 

,. 

:--------------'-:~,-- ~t--------:--
L ______ · ------+--+--t----
[:=::=::=::J:i:i:: 

i --:-{- -- - - -. - -:-7 I I 
L_-j I L---l--------- I 

---~--~~' I ' I TBX-610-3 I I ~I ZN 0 -~I I 

BLOC 2736-28 L ~ -yj 
ROOW 602 ---~~---=--7-

--7 
I 
I 

b ,:?~d 
NORMAL EXhAUS" NORIAAl EXHAUST 

~H-:12t-a~2~9 .. ~3UtSHt6~-.-• ·H ? ~]9443 SH_ e) 
ZN E- 2 JOO SCfll ZN a:8 JO I sen, 

INNER CAN . 
LEAK CHECK 

1 sen, 

1 i ou·s1ot ,n.i I 

! I 2"-2lJ-705-t.47 
H-l-829•00 SH 4 

N -I 

HOLD HVAC-1 
(SEE SH 1) 

I 
I 

HOLD P-2 I 
(SEE SHEET 1) I 

I 
I 
I 
I 

.,__ _______ l · . 

I 
I 

ROOM 642 PROCESS AREA 

CLO;£-- -- -- - - -- ---- ---- - --- -~~ - - -- -- -- -- --:P~N/CLOS£-- - Of'E:/:'T_O_ -- -- --7 
~

2 ~p ~~o-, 1Q :- ·-t.llCON/DCS 
0 0 0 0 ,ucON CONT HOL ROOM 

1 J BLDG 23•-5Z 

---------------t-------------+---t-1-------

~2 ----=::=::=::=::=:$_::=::=::=--~ $ -~-=::=::}-~~~-" 
I I I I 
I L_~ 1 

I I I 

C>F~ 7 : ~r.~-•· Wv : : , J , 1 - , _ _2_,7 , 1 

bR~~~ I I I I 

I 
I 
I 
I 
I 

I I ·~' I I 

I I ~ !~~ f _ t.:\ .. ,.~2~ _ ~ ______ ....L_ ______ ~~i:,67r~~~~s~ 
3:.ANK F\M::El . '1 :,111 i J i I "'zcN1'1l-=s-- ·. 

f.=.12 ! -•- INTE'll.OCK fROM 
t 1 - - - - - -< -.-2-60 ' 59 ( 

I - - -- - - -- - 11 -- - -· - · .. - - -- i I 8 
Flllt/SECU~ll" A.ARI.I 

I TEST 

: ~ SA' CTY SICN1r,CANT 

:~ I INTERLOCK F'ROW 
I -<H-l-8294•J SH 8( 

. i'SL- I OOOA/rSL - I DDDB 

I ruRNACE HOODS EXHAUST 
I H-2-819'13 SH • 

11'.'STR AIR I I 112· IA-eo Ps1c-1A1 H-2_829~ __ SH -•( 

I I 
I ~ 
I i 
I 

~ 
Ej 

i ~ IRE/SECURITY 

r 
Iii i i ilfD-lOII ROO .. FILTER E•HAUST 

><1-~----------1-.....1--------1-.ic1----------"µ- ·2 .. a29•°o-Sk]) 
I ZN 0-2 11g5/1015 SCfM I hO ft '®IRE/SECURITY z~ 8-8 1230 scrw 

AV I BACOUT EXHAUST 

I 
zti---~ ~829_4!3 ~-3 

ZN E-• 0/180 sen, 
200 HEP-13 

642 EXHAUST FILTER 
I I BTS WELD ENO EXH 
J 2.87.~:-~-.J .SH 6,)--,..-~ 

2150 scrw 

CAPl>OTY: 1500 en, 
ROOM 641 

1 1 I ZN D-· 1 35 sen, L ~-t_J_ _____ T__ --7~ ----,------------------------
1 II I . 1 MECHANICAL ROOM 602 
I I . I ~ 

i 
1 

: i c·-''"© , 
EV-26 ~DPC-2) I _,.,--+------"-I---..---,,,.._---,,,._--,;,__ __ ,,,..__...,,.,.,·--(< :EH~-!i-~#~u11ij[2'.,3< 

J SH 5 R 0,6 

I 
I 
I 

owe 110 TrTL£ 
ORAWIHC TRAC[AIIIUTY USl 

r------------

CORRIDOR 625 

H-i-829350 OAAWIHC UST W0R1' PACKAG~ l 0 APPROV!:O fCR COHS'TruCTION 

REF HUWBER ml£ 
REr£R(NC£S ! 

H[XT US[D ON R[VISIOHS 

roR GENERAi. NOTES ANO LECENOS, SEt SHEET 1. roR INTlllLOCK 
SCHEDULE Al<IO svsri:w 0£SCH1Pl'ION. SEE SH~H 2. 

FLUOR FEDERAL SERVICES 
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a 

I 
------------------------------------------------------------------------------------- ✓-~'.~~f.?~s P0AH POAH - -- - - -- - - -- - - -- - - I.IICON CONTROL RODI.I 

m~ - -

: ,, • ' : 
L--------+---+--------------+----------------------------+------------------------J [--------------+---------------------------------------------- ---------
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Facility : 
Address: 

City : 
State: 

C A P 8 8 - P C 

Ver s ion 2.00 

Clea n Air Act Ass essment Pa cka ge - 1988 

S Y N O P S I S R E P O R T 

Non - Radon Indi v i dual As sessment 
Apr 26 , 2000 02 : 58 pm 

Z-Plant 
Hanford Site 
Richland 
WA Zip: 99336 

Source Category: 
Source Type: 

Emission Year: 
Stack 
2000 

Comments : Project W- 460 

Ef fe c t i ve Dose Equival ent 
(mr em/year ) 

At This Location: 
Dataset Name: 

l . 67E+03 

19230 Meters East Southeast 
Pro j ect W- 460 

DOE/RL-2000-42, Rev. 2 
04/2001 

Dataset Date : 
Wind Fi le : 

Apr 26 , 2000 02 : 58 pm 
C:\CAP88PC2 \ WNDFILES \ HS2 0 0W10.WND 
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DOE/RL-2000-42, Rev. 2 
04/2001 

Apr 26, 2000 02:58 pm SYNOPSIS 
Page 1 

0 I 0420. 1329 

MAXIMALLY EXPOSED INDIVIDUAL 

Location Of The Individual: 
Lifeti~e Fatal Cancer Risk: 

19230 Meters East Southeast 
1.17E-02 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equivalent 

Organ (mrem/y) 

GONADS 2.79E+02 
BREAST 2.83E+0l 
R MAR l.77E+03 
LUNGS 3.68E+03 
THYROID 2.78E+0l 
ENDOST 2.18E+04 
RMNDR 9. 71E+02 

EFFEC l.67E+03 

AIT B-2 



Apr 26, 2000 02:58 pm 

DOE/RL-2000-42, Rev. 2 
04/2001 

SYNOPSIS 
Page 2 

RADIONUCLIDE EMISSIONS DURING THE YEAR 2000 

Source 
#1 TOTAL 

Nuclide Class Size Ci/y Ci/y 

---- --- --

PU-239 
U- 233 
AM-241 

y 
y 

w 

1.00 9.9E+0l 9.9E+0l 
1.00 l.lE+0l l . l E+0l 
1 . 00 4.SE+0l 4 . SE+0l 

SITE INFORMATION 

Temperature: 
Precipitation : 
Mixing Height: 

12 degrees C 
16 cm/y 

1000 m 

010420.1329 AITB-3 



Apr 26, 2000 02:58 pm 

Source Number: 

Stack Height (m): 
Diameter (m) : 

Plume Rise 
Momentum (m/s) : 
(Exit Velocity) 

SOURCE INFORMATION 

1 

15. 
0. 

7. 

AGRICULTURAL DATA 

Fraction Home Produced: 
Fraction From Assessment Area: 

Fraction Imported: 

Vegetable 

0 .000 
1.000 
0 .000 

DOE/RL-2000-42, Rev. 2 
04/2001 

Milk 

0 .000 
1.000 
0.000 

SYNOPSIS 
Page 3 

Meat 

0.000 
1.000 
0.000 

Food Arrays were not generated for this run. 
Default Values used . 

DISTANCES (M) USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

19230 2438 0 

010420.1329 ATT B-4 



010420.1329 

C A P 8 8 - P C 

Version 2.00 

DOE/RL-2000-42, Rev. 2 
04/200 1 

Clean Air Act Asses s ment Package - 1988 

D O S E A N D R I S K E Q U I V A L E N T 

Non-Radon Ind ividual As ses sme nt 
Apr 26, 2000 02 : 58 pm 

Facility : 
Addre ss: 

Ci ty: 
State: 

Z- Plant 
Ha nfor d Site 
Richl a nd 
WA Zip: 

Source Category: 
Source Type: 

Emi s sion Year: 
St a ck 
2000 

Comments : Project W- 460 

99336 

Dat aset Name : Project W- 460 

S U M M A R I E S 

Dataset Date: 
Wind File: 

Apr 26 , · 2000 02: 58 pm 
C:\CAP88 PC2\WNDFILES\HS200W10 . WND 

AITB-5 



Apr 26, 2000 02:58 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Selected 
I ndividual 

Organ (mrem/ y) 

GONADS 2 .79E+02 
BREAST 2 .83E+0l 
R MAR l . 77E+03 
LUNGS 3 .68E+03 
THYROID 2 .7 8E+ 0 l 
ENDOST 2 .18E+04 
RMNDR 9 .71E+02 

EFFEC l .67E+03 

DOE/RL-2000-42, Rev. 2 
04/2001 

SUMMARY 
Page 1 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Selected 
I ndividual 

Pathway (mrem/ y) 

INGESTION 3.86E+0l 
INHALATION l.63E+03 
AIR IMMERSION 1. 4 lE-05 
GROUND SURFACE 5.65E-0l 
INTERNAL l.67E+03 
EXTERNAL 5 .65E-01 

TOTAL l.67E+03 

010420.1329 AIT B-6 
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Apr 26, 2000 02:58 pm 

DOE/RL-2000-42, Rev. 2 
04/2001 

SUMMARY 
Page 2 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Selected 
Individual 

Nuclide (mrem/y) 

PU-239 9.58E+02 
U-233 3.97E+0l 
AM- 241 6.77E+02 

TOTAL l . 67E+03 

010420.1 329 AITB-7 



Apr 26, 2000 02 : 58 pm 

CANCER RISK SUMMARY 

Cancer 

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
URINARY 
OTHER 

TOTAL 

PATHWAY RISK SUMMARY 

Selected Individual 
Total Lifetime 

Fatal Cancer Risk 

1. 4 6E-03 
9.32E-04 
3.lSE-06 
2.34E- 05 
6.0lE-03 
l.68E-05 
9 .13E-06 
3.lBE- 03 
l.24E-05 
9.0lE-06 
l.52E-05 

l.17E-02 

Selected Individual 
Total Lifetime 

Pathway Fatal Cancer Risk 

INGESTION l.84E-04 
INHALATION l.lSE- 02 
AIR IMMERSION 2.93E-10 
GROUND SURFACE l .lBE- 05 
INTERNAL l.17E-02 
EXTERNAL l.lBE- 05 

TOTAL l.17E- 02 

010420.1329 A IT B-8 

DOE/RL-2000-42, Rev. 2 
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I 

L_ 

Apr 26, 2000 02:58 pm 

NUCLIDE RISK SUMMARY 

0 10420.1329 

Nuclide 

PU-239 
U- 233 
AM- 241 

TOTAL 

Selected Individual 
Total Lifetime 

Fatal Cancer Risk 

ATTB-9 

7.68E-03 
5 . 23E-04 
3.46E-03 

1.17E-02 

DOE/RL-2000-42, Rev. 2 
04/2001 

SUMMARY 
Page 4 
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Apr 26 , 2000 02 : 58 pm SUMMARY 
Page 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

Distance (m) 

Di rec tion 19230 24380 

N 3 .5E+ 02 2.4E+02 
NNW 3 .9E+ 02 2.6E+ 02 

NW 4.3E+02 2.9E+02 
WNW 3.1E+02 2.1E+02 

w 2 .4E+0 2 l.7E+02 
WSW 2 .1E+02 l.5E+02 

SW 2.4E+02 l.7E+02 
SSW 3 .1E+ 02 2.1E+02 

s 4.3E+02 3.0E+02 
SSE 6.2E+02 4.2E+02 

SE l .2E+ 03 8 .1E+02 
ESE l.7E+03 l.1E+03 

E l.2E+03 7.7E+02 
ENE 7.0E+02 4.7E+02 

NE 4.9E+02 3.3E+02 
NNE 3 .6E+ 02 2.SE+02 

010420.1329 AIT B-10 



Apr 26, 2000 02:58 pm 

Direction 1923 0 

N 2 . 4E- 03 
NNW 2 . 6E- 03 

NW 2 .9E- 03 
WNW 2.lE- 03 

w 1 .6E-0 3 
WSW l . 4E - 03 

SW 1 . 6E- 03 
SSW 2.lE- 03 

s 3 . 0E- 03 
SSE 4 . 3E- 03 

SE 8 . 4E- 03 
ESE 1 . 2E- 02 

E 8 . 0E- 03 
ENE 4 . BE - 03 

NE 3 . 4E- 03 
NNE 2 . SE- 0 3 

010420.1329 

INDIVIDUAL LIFETIME RISK (deaths ) 
(All Ra dionucl i des and Pathways ) 

Di s tance (m ) 

2438 0 

1 . 6E- 03 
1 . 7E- 03 
2 . 0E- 03 
1. 4E- 03 
1 .lE- 03 
9.SE- 04 
1.lE-03 
l . 4E- 03 
2.0E- 03 
2 . BE- 03 
5 . 6E- 03 
7 . 7E- 03 
5 . 3E- 03 
3 . 2E- 03 
2.2 E- 03 
1. 6E- 03 

AIT B-11 
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DOE/RL-2000-42, Rev. 2 
04/2001 

1 DISCUSSION OF BEST AV All,ABLE RADIONUCLIDE CONTROL TECHNOLOGY 
2 (REQUIREMENT 16) 
3 
4 
5 Pursuant to WAC 246-24 7-110(16), providing cost factors for construction, operation, and maintenance 
6 of the proposed control technology components are not required because the following best available 
7 radionuclide control technology (BARCT) discussion is provided. The BARCT is defined by 
8 WAC 246-247-030 as follows : 
9 

10 "Technology that will result in a radionuclide emission limitation based on the maximum degree 
11 of reduction for radionuclides from any proposed newly constructed or significantly modified 
12 emission units that the licensing authority determines is achievable on a case-by-case basis. A 
13 BARCT compliance demonstration must consider energy, environmental, and economic impacts, 
14 and other costs through examination of production processes, and available methods, systems and 
15 techniques for control of radionuclide emissions. A BARCT compliance demonstration is the 
16 conclusion of an evaluative process that results in the selection of the most effective control 
17 technology from all know feasible alternatives. In no event shall application of BARCT result in 
18 emissions ofradionuclides that could exceed the applicable standards of WAC 246-24 7-040. 
19 Control technology that meets BARCT requirements also meets ALARCT requirements." 
20 
21 As stated in WAC 246-247-120, only those radionuclides comprising more than 10 percent of the 
22 unabated dose need to be evaluated. All of the dose is due to particulate radionuclides. WDOH has 
23 provided guidance that HEPA filters generally are considered BARCT for particulate emissions 
24 (AIR 92-107). 
25 
26 It is proposed, pursuant to the quoted citation and the cited WDOH guidance, that the ventilation system 
27 described in Section 8.0 and the controls (engineering and administrative) described in Section 9.0 be 
28 approved as BARCT for the proposed activities. 
29 

0 10420.1329 ATTC-1 
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Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

I Habitability systems (as defined in ASME ASME N509 3 
N509) must meet the requirements of IO Code 
of Federal Regulation (CFR), Appendix A, 
general design criteria 4,5, and 19. 

2 Prefi lters are required in air-cleaning units ASME N509 
when design inlet particulate concentrations 4.1.a 
and particle size,are such that the HEPA filter 
may be rendered ineffective prematurely. 

3 HEPA filters are required in all air-cleaning ASME N509 
units when filtration of inlet particulate matter 4.1.b 

• 
~ 
0 

I 

requ ires a minimum efficiency of99.97% for 
partic les equal to 0.3 micrometer in size. 

4 Adsorbers are required when air cleaning units ASME N509 
are designed for removal of iodine and iodine 4.1.c 
compounds. 

5 Moisture separators (demisters) are required ASME N509 
when entrained water drop let concentration 4.1.d 
may be greater than I lb of water per 1000 cfm 
of airflow. 

6 Heaters should be utilized for air-cleaning ASME N509 
units when adsorbers exceeds 70% based upon 4.1.e 
the I% percentile meteorological conditions 
(where applicable). For nuclear air treatment 
systems which are unaffected by outside air 
meteorological conditions, heaters should be 
utilized when an accident would result in an 
air-stream exceeding 70% relative humidity 
for more than I hr. 

7 When adsorbers are used in ESF air-cleaning ASME N509 
units. provision shall be made for a postfilter 4.1.f 
to retain carbon fines. 

Requirement compliance 

Project W-460 has no habitability systems as defined in 
ASME N509; therefore, this requirement is not applicable. 

Prefilters are installed in gloveboxes upstream of all HEPA 
filters . Post-filters are not required because no sorbent 
beds are employed. 

Specification HNF-S-0552 complies with ASME AG- I. 

Iodine compoun 1s are not anticipated so adsorbers are not 
included in the design; therefore, this requirement is not 
applicable. 

Moisture separators not provided in design because 
moisture is not expected in airstream. Environmental 
conditions do not exceed one pound of water per 1000 cfm 
airflow. 

Heaters not provided in design because there are no 
charcoal filters and because moisture isn't expected in 
airstream. Environmental conditions don't exceed 70% 
relative humidity. There are no other sources of moisture 
in the facility under nonnal operating condition nor 
accident conditions. There is no deluge system provided in 
the ventilation system. 

See requirement 4 response. 

Complies 

Not Applicable 

Open 

EXHAUST 

SYSTEM 

NA 

C 

C 

NA 

NA 

NA 

NA 

t, 
0 

~ 
I 

N 
0 
0 
0 
I 
~ 
N o ~ 

~ ;x::, 
..._ 0 
N< 
0 , 

2N 



Reqmt 
Requirement text 

no. 

8 Values of the following design parameters 
shall be specified when invoking thi s standard 
and shall be used whenever referenced : 

(a) Volumetric air flow rate, acfm ; 

I) minimum flow rate ; 

2) maximum flow rate; 

3) design flow rate; 

(b) design pressures, in . w.g.; 

I) maximum operating pressure; 

2) leak test pressure; 

3) maximum design pressure; 

4) structural capability pressure; 
> 
~ 
t:l 

I 
N 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 4.2 These design parameters are provided and captured as 
documentation provided in the ASME N509, Section 8.2 
documentation . 

Complies 

Not Applicable 

Open 

EXHAUST 

SYSTEM 

C 

t:l 
0 

~ 
I 

N 
0 
0 
0 
I 

"" N o~ 
"":,::, 
--- Cl) N< o . 
~N 



Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

9 Values of the following design parameters ASME N509 4.2 
shall be specified when invoking this standard 
and shall be used whenever referenced : 
c) pressure-time transient (if applicable), in . 
w.g./sec; 
d) maximum and minimum gas temperature 
(F) and density, lb/ft3 ; 
e) maximum inlet relative humidity (percent); 
f) entrained liquid water (mass flow rate), 
lb/min; 
g) concentrations of specific contaminants in 
airstream; 

• 
~ 
0 

I 
\.,J 

h) required decontamination factors for each 
contaminant; 
i) component radiation integrated life dose and 
maximum dose rate (rad .); 

j) maximum dirty filter pressure differential, 
in . w.g.; 

Requirement compliance 

These design parameters are provided and captured as 
documentation provided in the ASME N509, Section 8.2 
documentation, except for: 
c) Pressure/time transient is not applicable to W-460. It is 
typically applied to reactor facilities and is used to 
establish damper parameters that need to operate rapidly in 
response to sudden changes to atmospheric pressure 
changes to prevent blowout of HEPA filters and adsorber 
beds. 
d) Compliant and is captured in the ASME N509 Section 
8.2 documentation . 
e) Compliant and is captured in the ASME N509 Section 
8.2 documentation . 
f)Entrained liquid water mass is not app licable to this 
treatment system because there is no moisture addition 
beyond the low ambient indoor humidity condition . 
g) The NOC identifies the applicable contaminants. 

h) The decontamin~tion factor used is 3 x IO 3 for each 
HEP A filter . 
i) Not applicable for this application 
j) Compliant and is captured in the ASME N509 Section 
8.2 documentat:on. 

Complies 

Not Applicable 

Open 

EXHAUST 

SYSTEM 

c)NA 

d)C 

e) C 
f) NA 
g) C 
h) C 
i) C 

j) C 
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Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

10 Values of the following design parameters ASME N509 4.2 
shall be specified when invoking this standard 
and shall be used whenever referenced : 

k) structural loadings; 
I) duct and housing maximum per,:nissible leak 
rate (scfm) and associated operating pressure, 
in . w.g.; 
m) environmental design conditions including 
temperature, pressure, and relative humidity; 
n) expected duration and environmental 
conditions of storage area; 
(o) particle size distribution and quantity of 
aerosols and contaminants under normal and 
accident conditions (if known); 

(p) safety classification (ESF or non-ESF); 

(q) number of adsorber test canisters per 
adsorber bank ; 
(r) heater capacity, watts, voltage, temperature 
differential, if applicable. 

11 The installed capacity (cfm) of the air cleaning ASME N509 4.3 
unit shall be no greater than the limiting 
installed capacity of any bank of components 
contained in the air cleaning unit through 
which the airflow must pass. 

12 Test canisters shall not be included in ASME N509 4.3 
determining the installed capacity of any bank 
or stage of adsorbers . 

13 All parts and components of the air-cleaning ASME N509 4.4 
unit shall be selected or designed to operate 
under the environmental conditions 
(temperature, relative humidity, pressure, 
radiation, etc.) specified in para. 4.2. 

Requirement compliance 

These design parameters are provided and captured as 
documentation provided in the ASME N509, Section 8.2 
documentation, except for: 

k) Structural loadings are applicable only to high-
efficiency particulate (HEP)- 14,-15, -16 and -17 systems. 
These parameters are used to meet requirements in Section 
4.5. 

I) Compliant and is captured in the ASME N509 Section 
8.2 documentation. 

m) Compliant and is captured in the ASME N509 Section 
8.2 documentation. 
n) Compliant and is captured in the ASME N509 Section 
8.2 documentation. 
o) The NOC identifies the range of particle sizes, aerosols 
and contaminants. 

p) Engineered safety feature (ESF) for HEP- I 4, -15, -16, -
17 
q) Number of adsorber canisters per bank is not applicable 
to this treatment system. See response to requirement 4 
r) Heater capacity is not applicable to this treatment 
system . See response to requirement 6. 

Systems are designed so that the maximum flow does not 
exceed the filter capacity - See Section 8.2 records . 

See response to requirement 4. 

Systems were designed to standard operating 
environmental conditions captured as documentation 
provided in the ASME N509, Section 8.2 documentation . 

Complies 

Not Applicable 
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k)NA 
l)C 

m)C 
n) C 

o) C 

p) C 
q) NA 

r) NA 
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Reqmt 
no. 

14 

15 

16 

17 

Requirement text 

Materials of construction and components 
shall be selected or treated to limit generation 
of combustibles and contaminants and to resist 
corrosion and degradation that would result in 
loss of function when exposed to the specified 
environmental conditions for the design life of 
the component. Environmental qualification 
requirements are contained in IO CFR 50.49 
and IEEE 323. 

Engineered Safety Feature (ESF) systems and 
all of their components shall be shown, either 
by testing or by a mathematical technique, to 
remain functional under the structural loading 
specified in para. 4.2(k) and described in para. 
5.10.3 of ASME N509. 

The nuclear air treatment system shall be 
designed to withstand the normal and transient 
pressures, to which the system may be 
subjected during its design life, without loss of 
its ability to perform its design function . 

Nuclear air treatment system operating (static) 
pressure shall be deterrn ined by summing the 
losses in total pressure of all air path 
components between the open atmosphere and 
the point in the system under consideration 
and deducting one velocity head from the total 
pressure, if positive, and adding one velocity 
head to the total pressure, if negative. Losses 
shall be based on the most severe condition of 
resistance to rated air now for the design basis 
operating condition and will vary throughout 
the nuclear air treatment system . 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 4.4 The system materials were selected consistent with this 
requirement. 

J\SME N509 4.5 See response to requirement I 0. 

ASME N509 This requirement states that the requirements that follow in 
4.6.1 ASME N509, Section 4.6.3 must be followed 

(requirements 17, thru 21 ). 

ASME N509 This requirement establishes how the operating pressure is 
4.6.3 to be calculated . Treatment system fans were selected 

based on total pressure losses of the system components. 
Fan specifications (W-460-P- I 0) reflect operating 
pressures. Components are typically before the fan and 
therefore see negative pressures. 

Complies 

Not Applicable 
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Reqmt 
Requirement text 

no. 

18 The engineer (as defined in paragraph 3 of 
ASME N509) shall review the system 
operation and determine the maximum 
operating pressure to which the components 
may be subjected to due to off-no~al 
conditions. 

19 An engineer (as defined in paragraph 3 of 
ASME N509) shall include the maximum 
operating (static) pressure in specifications for 
all nuclear ai r treatment system components, 
including ducts. 

20 Fan specification requirements shall be based 
on either total pressure or Fan Static Pressure 
as defined in para. 5.7 and AMCA 201. 

21 Calculations shall document the operating 
pressure as the basis for determining the 
required test pressure (refer to para. 4 .6.4) and 
for determination of allowable pressure 
boundary leakage (para. 4.14). 

22 The pressure to be used to shop and/or field 
tests air-cleaning units and components (such 
as ducts, housings, and component mounting 
frames) to determine air leak rates sha ll be 
specified by the engineer (as defined in 
paragraph 3 of ASME N509). 

23 The test pressu re shall be the static pressure, 
acting in the direction of the operating 
pressure. 

24 The test pressure shall not be less than 4 in . 
w.g. for duct and housing leak tests and not 
less than I in . w.g. for mounting frame leak 
tests and shall not exceed the structural 
capability of the component (para. 4.6.6). 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 See response to requirement 17. 
4.6.3 

ASME N509 See response to requirement I 7. 
4.6.3 

ASME N509 See response to requirement 17. 
4.6.3 

ASME N509 See response to requirement 17. 
4.6.3 

ASME N509 The duct and stack test pressure will be specified in the test 
4 .6.4 plan . Test pressure for HEP-14-15-16, and - I 7 is 

spec ified as - 22 in . we. in procurement spec. W-460-P7 . 
Test pressure for all other HEPA filter housings is 
speci fied as - IC in .we. in construction spec. W-460-C2. 

ASME N509 The test pressu re will be negative upstream of fans and 
4 .6.4 positive downstream in field tests and will be captured as 

documentation provided in the ASME N509, Section 8.2 
documentation . 

ASME N509 See response to requirement 22. 
4.6.4 

Complies 

Not Applicable 
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Rcqmt 
no. 

25 

26 

27 

28 

Requirement text 

The test pressure for each component to be 
tested shall be documented by the engineer (as 
defined in paragraph 3 of ASME N509) along 
with the operating pressure (para. 4.6.3) and 
included by the testing organization in the test 
procedures. 

Nuclear air treatment systems shall be 
structurally designed to withstand the 
maximum pressure differential which each 
component may experience due to normal 
operating pressure; test pressure; or transient 
pressure conditions due to rapid closure of 
dampers, or anticipated system upsets which 
would render the system inoperable. 

The maximum design pressure shall be equal 
to or greater than the maximum pressure 
differential after allowing for the venting 
effect of permanent openings and pressure 
relief devices in the system . 

Engineered Safety Feature (ESF) nuclear air 
treatment systems located inside a containment 
structure shall be designed either to withstand 
the maximum differential between the primary 
containment structure design pressure and the 
normal primary containment structure 
operating pressure as specified in para. 4.3 of 
ASME N509; or be equipped with a self-
restoring pressure-relief device to limit the 
pressure differential from the initial post-
accident transient to levels that will not cause 
collapse, structural damage, or loss of 
function . 

Requirement Complies 
source/ Requirement compliance Not Applicable 

Sec# Open 

EXHAUST 

SYSTEM 

ASME N509 These values are included in the ASME N509, Section 8.2 C 
4.6.4 documentation . 

ASME N509 The maximum design pressures exceed the operating C 
4.6.5.1 pressures and pressures found during upset conditions. 

The only upset condition that might potentially increase 
the pressure applied to the treatment systems is the 
inadvertent closing of dampers. In this case the treatment 
systems might be subjected to the maximum static pressure 
capable of being produced by the fans . ASME N509 
Section 8.2 documentation contains the various pressures. 

ASME N509 See response to requirement 26. C 
4.6.5.1 

ASME N509 The facility does not have a reactor containment NA 
4.6.5 .2 structure. This requirement does not apply. 



Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

29 Positive Pressure. Air-cleaning units and ASME N509 
components including ducts located on the 4.6.5 .4a 
discharge side of fan(s) which can be isolated 
by closure of a downstream damper, or 
potentially plugged components shall be 
designed to withstand a positive iniernal 
pressure equal to or greater than the peak 
pressure of the fan(s ). 

30 Positive Pressure. If provision is made to ASME N509 
deenergize fan(s) on high differential pressure 4.6.5 .4a 
or low flow, the components shall be designed 
to withstand the trip point design pressure plus 
a margin to include the rate of pressure rise 

• between reaching the pressure setpoint and the 

~ 
0 

time for the instrumentation response, or IO %, 
whichever is greater. 

I 

00 3 1 Negative Pressure. Air-cleaning units and ASM E N509 
components located on the inlet side of fan(s) 4.6.5.4b 
which can be isolated by closure of an 
upstream damper, or potentially plugged 
components shall be designed to withstand a 
negative internal pressure equal to or more 
negative than the peak pressure of the fan(s) . 

32 Negative Pressure. If provision is made to ASME N509 
deenergize fan(s) on high differential pressure 4.6.5.4b 
or low flow, the components shall be designed 
to withstand the trip point design pressure plus 
a margin to include the rate of pressure rise 
between reaching the pressure setpoint and the 
time for the instrumentation response or IO %, 
whichever is greater. 

Requirement compliance 

The only components not designed to withstand full 
positive pressure of the exhaust fans are the backdraft 
dampers. Failure could occur in the incredible event of a 
plugged exhaust stack. Downstream isolation control 
dampers HV-1110 and HV-1210 will withstand full shut-
off pressure. 

There is no provision to de-energize the power to the fans 
on low flow or high differential pressure. 

The treatment systems are designed and tested to a 
pressure greater than that capable of being developed 
during the analysis. Documentation that supports this is 
captured as documentation provided in the ASME N509, 
Section 8.2 documentation . 

There is no provision to de-energize the power to the fans 
on low flow or high differential pressure; therefore, this 
requirement is not applicable. 

Complies 

Not Applicable 
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Reqmt 
Requiremrnt 

Requirement text source/ Requirement compliance 
no. 

Sec# 

33 The maximum design pressure shall be ASME NS09 This is documented in the ASME N509 Section 8.2 
documented by an engineer (as defined in 4.6.5.6 documentation. 
paragraph 3 of ASME N509) by calculation, 
including the basis for the condition, and 
included in procurement specifications for 
manufacturer's design. 

34 The structural design capability pressure shall ASME NS09 This is documented in the ASME N509 Section 8.2 
equal or exceed the -maximum design pressure 4.6.6.1 documentation. 
and shall be the static pressure to which the 
air-cleaning unit can be safely loaded without 
permanent distortion . This pressure is typically 
a minimum of 1.25 times the maximum design 
pressure . 

35 The engineer (as defined in paragraph 3 of ASME N509 This is documented in the ASME N509 Section 8.2 
ASME N509) and/or component manufacturer 4.6.6.2 documentation. 
shall document the structural des ign capability 
pressure for each component. This 
documentation shall be provided to the owner. 

36 Once-through nuclear air treatment systems ASME N509 Each of the air treatment systems are located in a cleaner 
with air-cleaning unit located in a clean 4.7. lb area as depicted in the ASME N509 documentation 
interspace, exhaust fan shall be located ava ilable from Section 8.2. 
downstream of air-cleaning unit in order to 
keep air-cleaning unit under negative pressure. 
Any leakage through fan shaft will be from 
clean interspace. 

37 Once-through nuclear a ir treatment systems ASME N509 These requirements are not applicable because the air 
with a ir-cleaning units located in contaminated 4.7. lc treatment system HEPA filter housings are not located in 
spaces or interspaces, the fan shall be located contaminated areas. 
upstream of the air-cleaning unit to prevent 
infiltration of contaminated air through fan 
shaft, or into the filt er housing downstream of 
filters thereby bypass ing filters. 

Complies 

Not Applicable 
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Reqmt 
Requirement text 

no. 

38 Habitability system outside air ducts routed 
through clean spaces or interspaces that may 
convey radioactive air following a release 
shall be under a negative pressure relative to 
the spaces. 

39 Habitability system makeup air faris shall be 
located : 

(I) upstream of air-cleaning unit if air-
cleaning unit is in a contaminated space. 

(2) downstream of air-cleaning unit if air-
cleaning unit is in a clean space. 

40 The air-cleaning unit sha ll be designed to keep 
radiation exposures during maintenance, 
testing and inspection as low as reasonably 
achievable As Low As Is Reasonably 
Achievable (ALARA). 

0 41 The area in which the air-cleaning unit is 
located shall be served by a clear aisle wide 
enough to accommodate servicing of internal 
components and equipment. 

42 A sufficiently wide clear area adjacent to the 
air-cleaning unit housing door or hatch shall 
be provided to allow servicing. 

43 Elevated work galleries servicing air-cleaning 
units shall be designed in accordance with 
Occupational Safety and Health Act (OSHA) 
requirements. 

44 Air-cleaning system ducts that will have to be 
cleaned out periodically shall be equipped 
with low leakage access hatches at strategic 
points. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 Not applicable because W-460 has no habitability systems. 

4 .7.2a 

ASME N509 Not applicable because W-460 has no habitability systems. 

4.7.2b 

ASME N509 W-460 meets this requirement, though the intent of this 

4.8.1 requirement is for man-entry air treatment units. The 
facility has bag-in-bag-out filter units. 

ASME N509 Isles for HEP-14,-15,-16,-17 exceed 4-fl wide. The other 

4 .8. lc units have but a single filter unit with suitable (exceeds the 
4-fl clearance) access for maintenance. 

ASME N509 See response to requirement 40. 

4.8. ld 

ASME N509 See response to requirement 40. 

4.8.lf 

ASME N509 See response to requirement 40. 

. 4.8 . lg 

Complies 

Not Applicable 
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Reqmt 
Requirement text 

no. 

45 As minimum, the designer shall provide the 
appropriate monitoring instruments, alarms 
and hand switches on or adjacent to each air-
cleaning unit and redundant instruments, 
alarms and hand switches at a remote manned 
control panel in accordance with tables 4-1 for 
Engineered Safety Feature (ESF) air-cleaning 
units and 4-2 for non-ESF air-cleaning units of 
ASME N509 . 

46 For non-Engineered Safety Feature (ESF) air-
cleaning units, a common alarm of all local 
alarms shall be provided on the main control 
room panel for each air-cleaning unit. 

> 
~ 

47 For Engineered Safety Feature (ESF) air-
cleaning units, local controls shall be secured 

0 
I 

to prevent unauthorized use. 

48 Local instrumentation and associated 
mountings (excluding transmitter, hand 
switches, limit switches, and associated 
mountings) for Engineered Safety Feature 
(ESF) air-cleaning units shall be qualified to 
remain intact, but not necessarily functional 
under the structural loading and environment 
specified in paragraph 4.2 (k) of ASME N509. 

49 Local transmitters, hand switches, limit 
switches and associated mountings for 
Engineered Safety Feature (ESF) air-cleaning 
units shall be qualified to remain intact and 
completely functional under the structural 
loading and environment specified in 
paragraph 4.2 (k) of ASME N509. 

Req uirement 
source/ Requirement compliance 

Sec# 

ASME N509 The appropriate instruments and controls are provided. 
4.9.2a Differential pressure indicators are provided for HEPA 

filters, HAND-OFF-AUTO, switches for each of the fans, 
and a lead-lag switch for EF- 1 and EF-2. Operating status 
indication is provided to the facility distributed control 
system. 

ASME N509 There are no local alarms. 
4.9.2b 

ASME N509 Not applicable. ESF filter units have no local controls. 
4.9.2c 

ASME N509 No structural analysis has been preformed for local 
4.9.3a instrumentation. 

ASME N509 See response to requirement 48 . 
4.9.3b 

Complies 

Not Applicable 
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Reqmt 
Requirement text 

no. 

50 Instrumentation, alanns and hand switches at 
the remote manned control panel shall be 
qualified to remain intact and functional for 
the structural loadings that may occur in the 
area in which the panel is located . 

51 This requirement row isn' t used in .this 
evaluation . 

52 Each item powered or controlled electrically 
(fan motor, valve or damper operator, fire 
protection systems, solenoid valves, etc.) shall 
be provided with status indication for the 
energized mode, located in accordance with 
tables 4-1 for Engineered Safety Feature (ESF) 

• 
~ 

air-cleaning units and 4-2 for non-ESF air-
cleaning units of ASME N509, to show the 

0 
I 

operational status of the item. 

N 53 Where heat or radioactive decay or heat of 
oxidation or both may be significant, means 
shall be provided to remove this heat from the 
adsorbent beds to limit temperatures to values 
below 300 degrees F to prevent significant 
iodine desorption . For this purpose, a 
minimum circulatory air flow shall be 
avai lable for all operational modes of the air-
cleaning unit and shall be based on the 
maximum possible radioactivity loading on the 
adsorbent beds. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 See response to !·equirement 48 . 
4.9.3c 

ASME N509 Status indication is provided locally as well as through the 
4.9.4 distributed control system. Electric power or control only 

provided to non-ESF systems. 

ASME N509 See response to requirement 4. 
4.10 

Complies 
Not Applicable 
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Rcqmt 
Requirement Complies 

Requirement text source/ Requirement compliance Not Applicable no. 
Sec# Open 

EXHAUST 

SYSTEM 

54 Nuclear a ir treatment systems shall be ASM E N509 The treatment systems are largely constructed of metallic C 
designed, fabricated, and installed so as to 4. 11.1 components and are not combustible. Other component 
minimize the use of combustibles. Filter items such as sealants, gaskets, and filter media are 
media, sealants, gaskets, and insulation shall discussed in ASME N509 Section 5. 
meet the requirements of ASME N509, section 
5. 

55 When air-cleaning units are provided with ASME N509 See response to requirement 4. NA 
adsorbers, a fire detection system shall be 4. 11.2 

• installed downstream of each carbon adsorber 

~ 
0 

I 

bank to detect either abnormally elevated 
temperature or products of combustion. The 
fire detection system shall be designed to be 

w responsive to the unique features of the 
installation and application (e.g., low air 
velocity, stratification). A two-stage alarm 
shall be provided. The fire detection system 
shall operate an alarm (first stage) upon 
detection of temperature above a prearranged 
set-point and automatically trip fan(s) and 
isolate the air-cleaning unit. The second stage 
shall operate an alarm when a fire is detected. 
Documentation shall be provided to the owner 
who shows that the fire detection system is 
designed to be responsive to a fire within the 
carbon adsorber bed. 



Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

56 A fire hazard analysis shall be performed for ASME N509 
all air-cleaning units and components in 4.11.4 
accordance with IO Code of Federal 
Regulations (CFR) 50, Appendix Rand 
National Fire Protection Agency (NFPA) 803, 
except for adsorbers, consideration· shall be 
given to the type of carbon (or other media) 
utilized in adsorbers and the potential for fire . 

57 For air-cleaning units provided with fire ASME N509 
protection by water deluge systems, nozzles 4.11.6 
shall be piped to an accessible location outside 
the housing and provided with redundant leak-
tight isolation (O.S. & Y) valves and a 

• connection suitable for manual attachment to 

~ the plant's fire protection system. 
C, 

I 
58 When air-cleaning units are provided with ASME N509 

permanently connected fire protection 4.11.8 
systems, provisions shall be made to activate 
an alarm upon initiation of flow of 
extinguishing agent (e.g., water, halon, CO2). 

59 If carbon does become wet, the wet carbon ASME N509 
shall be removed from the absorber to prevent 4.11.9 
structural damage to the absorber due to 
chemical interaction. Before placing the air-
cleaning unit back in service, the absorber 
shall be thoroughly dried and visually 
inspected for corrosion damage. Dried carbon 
shall be laboratory tested per paragraph 5.2.3 
of ASME N509 and absorber leak testing shall 
be performed per ASME NSI0-1989. 

Complies 
Requirement compliance Not Applicable 

Open 

EXHAUST 

SYSTEM 

The fire hazard analysis (HNF-6385, Rev. 0) considered C 
components according to I 0CFR 50 Appendix R and 
NFPA 803. Considerations regarding adsorbers is not 
applicable (see response to requirement 4). 

The fire hazard dnalysis (HNF-6385, Rev. 0) concluded NA 
that fire suppression systems were not required within the 
air treatment systems; therefore, no suppression systems 
were installed and this requirement becomes not 
applicable. 

See the response to requirements 4 and 57. NA 

See the response to requirements 4 and 5 7. NA 
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Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

60 Acoustic linings, thermal insulation, and ASME N509 
similar materials shall not be applied to the 4.12 
inside of air treatment system ducts and 
housings . Materials applied to the outside of 
ducts and housings shall not prevent access to 
any bolted construction joint, door; access 
hatch, or instrument in the housing or ducts or 
result in penetrations through the pressure 
boundary which would result in exceeding 
allowable leakage rates in accordance with 
paragraph 4 . 14. of ASM E N509. 

61 To ensure that the testing requirements of ASME N509 
ASME N509 can be met, sufficient 4.13a 

• 
~ 

permanently installed halide and dioctyl 
phthalate (OOP) injection and sampling ports 

0 shall be provided to permit accurate testing in 
I 

accordance with ASME N510. 
V, 

62 Where required for proper challenge agent ASME N509 
mixing and/or sampling, multiple inlet or 4.13a 
outlet distribution manifolds shall be provided 
to allow injection and sampling per ASME 
N510. 

63 Sufficient test canisters, of type and quantity, ASMEN509 
as specified in paragraph 4.13 (b) of ASME 4.13b 
N509, or other means of obtaining samples 
(see Appendix A) of used adsorbent shall be 
installed, as directed in paragraph 4.13 (b), of 
ASME N509, in the absorber system to 
provide a representative determination of the 
response of the adsorbent to the service 
environment over the predicted life of the 
adsorbent. 

Requirement compliance 

This is not applicable. There is no insulation on the 
treatment system . 

All HEPA filters have permanently installed DOP ports, 
which are adeqnte for in-place HEPA filter testing. 

Inlet and outlet sampling manifolds are provided for HEP-
14, -15 , -16, and - 17 and are documented in ASME N509, 
Section 8.2 documentation .. 

See response to requirement 4. There are no adsorbers. 

Complies 

Not Applicable 
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Reqmt 
Requirement text 

no. 

64 Access shall be provided between banks of 
components in the air-cleaning unit housing to 
permit physical inspection of both sides of 
each bank. Components shall not be installed 
back-to-back on the same or opposite sides of 
the same mounting frame, or on adjacent 
mounting frame , or on adjacent mounting 
frames which are so close as not to permit 
adequate access space between banks. 

65 Maximum allowable leakage across the 
pressure boundary of any portion of a nuclear 
air treatment system shall be based on health 
physics requirements . 

• 
~ 

66 The system designer (engineer) shall 
determine leakage criteria and allowable 

0 
I 

leakage to meet governing codes, standards, 
regulations, and plant-specific requirements 
for required portions of the nuclear air 
treatment system pressure boundary (ducts, 
housing, dampers, fans, etc .). The basis for 
determining the leak rate, the leak rate value 
(s) and coincident operating (static) pressure 
shall be documented and provided to the 
owner. 

67 Air treatment system components shall be 
designed , fabricated, and installed so as not to 
exceed allowable leakage at specified 
operating pressure. Where shop and/or field 
tests are required by Table 9-1 of ASME 
NS I 0, the system designer shall specify the 
test pressure and corresponding maximum 
allowable leak rate (SCFM). 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 The bag-in-bag-out units suitably provide for visual 

4.13c inspections. 

ASME N509 Appropriate consideration has been applied for the 

4.14.1 dete11J1ination of the allowable leakage rate . 

ASME N509 Appropriate consideration was provided in the 

4.12.2 determination of the leakage rate and is documented in 
ASME N509, Section 8.2 documentation. 

ASME N509 See response to requirement 66. 

4.14.3 

Complies 

Not Applicable 
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Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

68 Test pressure shall be selected based on the ASME N509 
test procedures in ASME N510 and the 4 .14.3 
maximum operating (static) pressure. If the 
leak rates are measured at a test pressure not 
equal to the operating static pressure, the 
measured leak rates shall be converted as 
shown in Section 4. 14.3 of ASME N509 to 
allow comparison to allowable unit leak rates 
at operating pressure. 

69 High efficiency particulate air (HEPA) filters ASME N509 
shall meet the construction, material , test, and 5.1 
qualification requirements of military 
specification MIL-F-51068, except that listing 

• ::j 
of manufacturer's HEPA filter products on the 
U.S. Army's Qualified Products List is not 

0 required . Glass fiber media shall conform to 
I 

the requirements of military specification 
MIL-F-5 I 079. To be acceptable, filters shall 
have documentation showing that they have 
passed designated MIL-F-51068 tests as 
required in paragraph 5.1 of ASME N509. 

70 High Efficiency Particulate Air (HEPA) filters ASM E N509 
for use in containment or in Engineered Safety 5.1.1 
Feature (ESF) systems shall be metal case type 
(type II frames as defined by MIL-F-5 I 068) 
and shall be compatible with the chemical 
composition of the air stream. Filter systems 
exposed to temperatures greater than 200 
degrees F shall have steel cell sides. 

7! Radiation resistance by High Efficiency ASME N509 
Particulate Air (HEPA) filter media shall meet 5.1.2 
the requirements of MIL-F-51079 and the 
conditions listed in paragraph 4.2.1 of ASME 
N509. 

Requirement compliance 

Test pressures will be equal to the maximum operating 
static pressure. 

The entire section of 5.1 is not applicable to the HEPA 
filters for W-460. This criteria has been replaced with the 
requirements of Section FC of ASME AG- I. The filters 
for W-460 comply with the requirements identified in 
AG- I except for filter qualification. The filter 
manufacturers do not have all their filters qualified to the 
AG- I criteria. As a result a deviation is currently in place 
with WDOH allowing non-qualified AG- I filters . 

See item 69. 

See item 69. 

Complies 

Not Applicable 
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Requirement text 

no. 

72 A Certificate of Conformance for High 
Efficiency Particulate Air (HEPA) filters shall 
be provided to the owner certifying that: 

(a) the filter assembly has been designed in 
accordance with para. 5.1; 

(b) the materials of construction comply with 
paras. 5.1, 5.1.1, and 5.1.2; 

(c) the filters and filter media have been 
qualified in accordance with para. 5. 1; 

(d) the filters and filter media have been tested 
in accordance with para. 5.1; 

(e) the filters have been packaged in 

• accordance with para. 6. 

::j 
c:, 

73 The following documentation for High 
Efficiency Particulate Air (HEPA) filters shall 

I be provided to the owner: 
00 

(a) copies of the production test results 
required by Military Standards; 

(b) copies of all filter case material 
certifications, if required by the owner's 
purchasing documents. 

74 Tray-type and deep bed adsorber cells shall 
meet the requirements for Type II or Type Ill 
cells, respectively, of ASME/ANSI AG-I-
1988, Sections FD, Type II Adsorbers, and FE, 
Type Ill Adsorbers; and shall be filled with an 
adsorbent, each batch of which meets the 
requirements of para. 5.2.3 of ASME N509. 

75 Adsorber cells shall be designed and 
fabricated in accordance with the requirements 
of paragraph 5.2 .2 of ASME N509. 

76 Adsorbent media used in Engineered Safety 
Feature (ESF) and non-ESF absorbers shall 
meet the requirements of ASME /ANSI AG- I-
1988, section FF, Adsorbent Media. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 See item 69. 

5.1.3 .1 

ASME N509 See item 69. 

5.1.3 .2 

ASME N509 See response to requirement 4. 

5.2.1 

ASME N509 See response to requirement 4. 

5.2.2 

ASME N509 See response to requirement 4. 

5.2.3 .1, 5.2.3.2 

Complies 

Not Applicable 
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Rcqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

77 For Engineered Safety Feature (ESF) and non- ASME N509 
ESF adsorbent, tests shall be conducted on 5.2.3.3 
unused adsorbent for the conditions specified 
in the plant's technical specifications. These 
tests shall be referred to as benchmark 
surveillance test. Acceptance criteria shall be 
in accordance with Technical Specifications. 

78 Outline drawings showing major dimensions, ASME N509 
dimensional tolerances, methods of sealing 5.2.4 
and barning and method of installation shall 
be furnished . The drawings for all absorbers 
shall show the materials of construction and 
screen details (hole diameter and spacing, 

• 
~ 

open area) in accordance with the IPA 
Designers, Specifiers, and Buyers handbook 

0 for Perforated Metal. 
I 

79 A report giving the information specified in ASME N509 
sections FD,FE, and FF of ASME/ANSI AG- 5.2.5.1 , 5.2.5.2 
1-1988 shall be furnished to the owner. A 
detailed written procedure for filling and 
emptying the adsorber shall also be furnished . 

80 Air-cleaning unit prefilters and postfilters shall ASME N509 
be replaceable, extended media, dry type, 5.3 
meeting the requirements for group Ill filters 
of Air Conditioning and Refrigeration Institute 
(ARI) 680, and shall be listed as Class I filters 
in the current UL building materials directory . 
Media shall be moisture resistant. 

Complies 

Requirement compliance Not Applicable 

Open 

EXHAUST 

SYSTEM 

See response to requirement 4. NA 

See response to requirement 4. NA 

See response to requirement 4. NA 

ESF filters HEP- I 4, -15, -16 and - 17 are protected C 
upstream by Nuclear Grade HEPA filters exceeding 
criteria for ARI 680 Group Ill filters, UL Class I, UL 900 
and ASHRAE STD. 52. Prefilters in gloveboxes are 
specified by manufacture and model number and meet 
criteria. Post filters are not required as there are no 
adsorber beds. 
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Reqmt 
no. 

81 

82 

83 

84 

Requirement text 

Air-cleaning unit prefilters and postfilters shall 
have published ratings, in accordance with Air 
Conditioning and Refrigeration Institute (ARI) 
680 as follows : 
(a) average atmospheric dust-spot efficiency in 
accordance with ASHRAE Standard 52, for 
postfilters of 95 %, and 45 % for pre filters ; 
(b) airflow capacity: same as or greater than 
HEPA filters for the same filter frame face 
area. 
A report giving the air-cleaning unit prefilter 
and postfilter outline dimensions, description 
of construction, materials of construction, 
certification of conformance with UL900, and 
certification of efficiency in accordance with 
ASHRAE Standard 52 shall be furnished to 
the owner. 

Air-cleaning unit moisture separators shall be 
of a design that has been qualified by testing in 
accordance with the procedures described in 
MSAR-71-45, NYO-3250-6, or an equivalent 
program. Moisture separators shall be found 
by test to be capable of performing as 
specified in paragraph 5.4 (a) and (b) of 
ASME N509. 
Drawings showing the air-cleaning unit 
moisture separators details of construction, 
methods of sealing, baffling, and draining, 
dimensions, dimensional tolerances, resistance 
characteristics, and method of installation shall 
be furnished to the owner. The locations and 
sizes of drains to remove collected water, 
materials of construction, and other 
information required to properly install, use, 
and maintain the moisture separators shall be 
included on the drawings. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 See response to requirement 80. 
5.3.1 

ASME N509 Reports will be provided. 
5.3 .3 

ASME N509 See response to requirement 5. 

5.4 

ASME N509 See response to requirement 83. 
5.4.1 

Complies 

Not Applicable 
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Reqmt 
Requirement text 

no. 

85 A report showing the results of satisfactory 
qualifications testing of the type of air-
cleaning unit moisture separator proposed 
shall be furnished to the owner if the 
equipment has not been previously 
satisfactorily tested and reported in available 
published literature as in MSAR-71-45, NYO-
3250-6, or other documents of comparable 
detail. 

86 Air-cleaning unit heaters shall be electric and 
capable of meeting the requirements of 
paragraph 4.5 of ASME N509 . Heaters shall 
be designed for replacement without metal 

• 
:l 

cutting or welding. Heaters shall not be 
attached directly to or grounded to the 

0 absorber mounting frame. Heaters shall be 
I 

N physically sized such that face velocity 
exceeds manufacturer's minimum requirement. 

87 The air-cleaning unit heater stage shall be 
sized on the basis of heat transfer calculations 
showing a capability of reducing the 
maximum expected relative humidity of the 
entering air stream mixture to approximately 
70% in the housing space between the 
moisture separator or housing inlet (whichever 
is applicable) and the prefilter stage, at the 
system design flow rate . The sensible heat 
produced by the heater stage shall not result in 
increasing air temperatures to more that 225 
degrees F. An over temperature cutoff switch 
set at this valve shall be provided. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 See response to requirement 83. 
5.4.2 

ASME N509 Heaters are not installed in any of the systems for W-460. 
5.5 This is based on the information provided in the response 

to requirement 6, which explains that heaters are not 
required. Therefore, this requirement is not applicable. 

ASME N509 See the response to requirement 86. 

5.5.1 

Complies 
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88 

89 

90 

91 

Requirement text 

Drawings showing the details of construction, 
dimensions, dimensional tolerances, size and 
location of services (i .e., electrical 
connections) and method of installation of the 
air-cleaning unit heaters shall be furnished to 
the owner. 

Heaters in Engineered Safety Feature (ESF) 
air-cleaning units shall be qualified to meet the 
requirements of Institute of Electrical and 
Electronics Engineers (IEEE) 323 and IEEE 
344. 

A report containing description and results of 
qualifications testing and the resistance, 
certification and serial number (s) of the air-
cleaning unit heaters purchased shall be 
furnished to the owner. If small scale model 
tests are the bases of design, scaled-up 
calculations must be provided. Heat transfer 
calculations shall be submitted to the owner if 
requested. 

Air-cleaning unit filter housings shall be 
designed and constructed to meet the structural 
and pressure loadings of section 4 of ASME 
N509. Welding shall conform with paragraph 
7.3 of ASME N509. Layout of the housing 
and banks of components within the housing 
sha ll provide for access to both sides of each 
bank of components for maintenance and 
testing. For uniform airflow (within 
plus/minus 20% of average) through each 
bank of components; the completed housing 
shall meet the requirements of the airflow 
uniformity test of ASME N5 IO. 

Requirement 
source/ 

Sec# 

ASME N509 

5.5 .2 

ASME N509 

5.5.3 

ASME N509 

5.5 .4 

ASME N509 

5.6.1 

--- --- -- - ---------------------

Requirement compliance 

See the response to requirement 86. 

See the response to requirement 86. 

See the response to requirement 86. 

Vendor data show the filter housings meet the pressure 
capacities of each system. Also, all filter housings have 
been pressure tested to the structural capability pressure 
and have successfully passed. 

Welding certification and qualifications have been 
provided by the fabricator that meet ASME AG- I criteria. 
The ASME AG- I is being relied upon for the welding 
criteria. See the :esponse to requirement 150 for further 
discussion. 

Having access to both sides of the HEPA filters is not 
applicable to the systems at W-460, see response to 
requirements 40 and 64. This requirement applies to walk-
in type filter housings, not side load bag-in/bag-out 
housings, which are used at W-460. 

Complies 

Not Applicable 
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Reqmt 
no. 

92 

Requirement text 

Air-cleaning unit High Efficiency Particulate 
Air (H EPA) filter and adsorber mounting 
frames sha ll meet the requirements of 
paragraph 5.6.3 of ASME N509, and shall be 
sealed into the housing by welding; no 
mastics, sealants, or caulking compounds shall 
be used to seal the mounting frame. Duct and 
fan connections shall be located with respect 
to the air distribution unifonnity requirement 
specified (within plus/minus 20% of average) . 
Housings shall be tested by the manufacturer 
in accordance with paragraph 5.6.5 of ASME 
N509. 

Requ irement 
source/ Requirement compliance 

Sec# 

ASME N509 Vendor data show that all HEPA filter housings used for 

5.6 . 1 W-460 have seal welded frames . No mastics, sealants, or 
caulking is used . 

Single element filters are exempt from airflow unifonn ity 
tests. Multip le filter e lement units (HEP- I 4, -15, -16, and 
-17) have test sections provided to ensure uniformity of 
flow. 

Complies 

Not Applicable 
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Reqmt 
Requirement 

Requirement text source/ Req uirement compliance 
no. 

Sec# 

93 The mechanical design of air-cleaning unit ASME N509 a) The housing doors meet the N509 criteria. The 
housings shall be in accordance with the 5.6.2 housing size is less than the door required, so alternate 
requirements of ASME N509 paragraph 5.6.2 methods of clamping, replacement, inspection, and 
(a) housing doors; (b) lighting; (c) drains; (d) testing are provided. Examples of this include only 
housing penetrations; (e) housing connections; four latching lugs are required, rather than the eight 
(f) nexib le connections; and (g) housing identified in N509. 
drawings. Drawings have been provided for each housing and 

show the door configuration for each ._ 
b) Lighting is not applicable. Lighting in filter housings 

is required when the filter housing is the walk-in type. 
All the W-460 ventilation systems are side load 
housings and there are no inspection windows or 
access to the filters unless the doors are removed. The 
reason for non-applicability ties back in with the 
discussion in (a) pertaining to the doors, the size of 
doors, and no inspection windows. 

c) Drains are installed in the housing. 
d) All filter housing penetrations are seal welded or 

compression sealed. 
e) There are no flanged connections on any of the 

systems for pressure testing. Pressure testing is 
performed through the aerosol injection or sampling 
points. The 6 " nanged port was intended for testing 
large walk-in housings. ASME AG I does not require 
a specific sized or nanged port. 

f) Not applicable, there are no nexib le connections 
between filter housings. 

g) Drawings of each filter housing have been provided. 

Complies 

Not Applicable 
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Reqmt 
no. 

94 

95 

Requirement text 

Air-cleaning unit mounting frames for all 
components (moisture separators, prefilters, 
heaters, HEPA filters, adsorbers, and 
postfilters) shall be all-welded construction 
and seal-welded into the housing to prevent 
trapping of contamination between frame and 
housing and shall be fabricated in accordance 
with paragraph 5.6.3 of ASME N509. 
Drawings of clamping devices for HEPA 
filters and type II adsorbers cells shall be 
submitted to the owner prior to fabrication. 

Carbon, stainless, and galvanized steel , 
aluminum, copper, bronze, or glass used for 
the fabrication of parts, components, air-
cleaning units, and systems covered by ASME 
N509 shall meet the requirements of and be 
furnished in accordance with American 
Society of Testing and Materials (ASTM) 
Standards applicable to the type of material or 
item. The ASTM number (s) for all such 
materials and copies of supporting 
documentation (i .e., test reports and/or 
materials-manufacturer's certification) shall be 
filed by the fabricator and made available to 
the owner. Where a specific ASTM standard 
is required , the designer shall specify and the 
fabricator shall use such material. Where post 
accident spray chemistry may cause H2 
general ion, the use of any material 
incompatible with the spray chemistry shall be 
avoided. 

Requirement 
source/ Pequirement compliance 

Sec# 

ASME N509 Vendor data supplied show the mounting frames for each 

5.6.3 system are seal welded into the housing. 

Clamping device drawings were not provided before 
fabrication because of proprietary infonnation. As a result, 
the catalogue infonnation was relied on to satisfy this 
criteria. 

ASME N509 The material used in the W-460 ventilation systems meet 

5.6.4 .1 the ASTM requirements. 

Materials are provided by ESL supplies. 

The post-accident spray chemistry for 1-1 2 generation does 
not apply for the W-460 facility . This is a nuclear power 
plant accident scenario. 

Complies 

Not Applicable 
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Reqmt 
Requirement text 

no. 

96 Internal and external surfaces of both 
Engineered Safety Feature (ESF) and non-ESF 
duct housings located inside containment shall 
be stainless steel or be treated with a paint or 
protective coating that meets the requirements 
of ANSI NI O 1.2 (for light-water reactors) or 
the requirements for "Severe Exposure" of 
ANSI N5 I 2 (for nuclear facilities other than 
light-water reactors): the selection, 
application, and inspection of paints and 
coatings shall conform to and be documented 
in accordance with the requirements of 
American Society of Testing and Materials 

• (ASTM) D3843 . 

::j 97 Internal surfaces of Engineered Safety Feature 

0 (ESF) systems located outside of containment 
I 

N 

°' 
shall be stainless steel, galvanized or 
electrolytic-zinc-coated steel, or treated with a 
paint or protective coating meeting the 
requirements of Service Level I of ANSI N512 
and table 5-1 of ASME N509. The selection, 
application, and inspection of paints and 
protective coatings (including zinc to the 
extent applicable) shall conform to and be 
documented in accordance with the 
requirements of American Society of Testing 
and Materials (ASTM) 3843 . 

98 Internal surfaces of nonnally operating 
Engineered Safety Feature (ESF) air cleaning 
systems shall be treated to meet the 
requirements of Service Level II of ANSI 
N5 I 2, if environmental conditions do not 
significantly change between nonnal and post 
accident operation. 

Requirement 
source/ Requirement compliance 

Sec# 

ASM E N509 All the filter housings in W-460 are stainless steel as 
5.6.4.2 captured in the infonnation provided for ASME N509, 

Section 8.2 documentation. 
All ducts inside the facility are stainless steel. The facility 
does not have a reactor containment area. 

ASME N509 Internal surfaces of all HEPA filter housings and all 
5.6.4 .3 ductwork inside facility are stainless steel. The facility 

does not have a reactor containment area. 

ASME N509 Surfaces of ESF systems are stainless steel. 
5.6.4.3 

Complies 

Not Applicable 
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Reqmt 
no. 

99 

100 

IOI 

102 

Req uirement text 

Nongalvanized carbon stee l external surfaces 
shall be coated or painted for corrosion 
resistance. Where conditions exist outside of 
containment (e.g ., in systems containing 
sprays with chemical additives) which restrict 
the use of alumin um, galvanized or 
electrolytic-z inc-coated stee l, external and 
internal surfaces of Engineered Safety Feature 
(ESF) housings shall be in accordance with 
paragraph 5.6.4.2 of ASME N509. 

Galvanized surfaces of Engineered Safety 
Feature (ESF) air cleaning systems shall meet 
the requirements of American Society of 
Testing and Materials (ASTM) A 123; 
electro lytic-zinc-coated surfaces shall meet the 
requirements of type GS of ASTM A 164. 
Edges of steel sheared after coating, we lds, 
and areas in which the galvanized coating has 
been removed for any reason shall be treated 
with inorganic zi nc rich paint (qualified to 
ANSI NI O 1.2) to restore the corrosion 
resistance of those areas. Galvanized surfaces 
that have been damaged shall be repaired with 
an appropriate qualified material per ANSI 
N 101 .2. The damaged areas shall be coated to 
provide an equivalent to the original coating. 

If permanently insta lled sampling and 
injection manifolds cannot be provided the air-
cleaning unit, then manifolds shall be designed 
to be removable with each manifold's piece 
numbered, tagged with permanent metal tags 
and marked for reinstallation prior to each test. 

As a minimum, injection and sampling 
manifo lds are required between each pair of 
HEPA filter banks and between each pair of 
carbon adsorber banks. 

Requirement Complies 

source/ Requi rement compliance Not Applicable 

Sec# Open 

EXHAUST 

SYSTEM 

ASME N509 See response to requirement 98 . C 

5.6.4 .3 

ASME N509 Not applicable; ESF systems are stainless steel. NA 

5.6.4 .5 

ASME N509 Manifolds and test ports are permanent for all systems. NA 

5.6.5.1 

ASME N509 The manifold is located before and after the HEPA filter to C 

5.6.5. 1 allow proper aerosol testing. 

- - - - - - -------
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Reqmt 
no. 

103 

104 

105 

Requirement 
Requirement text source/ 

Sec# 

For air-cleaning systems with no inlet ducts or ASME N509 
no out let ducts, injection manifolds and 5.6.5.1 
sampling manifolds shall be located within the 
housing. 

Manifolds shall be: ASM E N509 

(a) located to provide uniform mixing and 5.6.5.1 
sampling of the test agent, 
(b) located to allow for maintenance of the 
filter elements, and 
(c) designed such that they do not impair the 
function of the adjacent filter banks or the 
structural integrity of the filter frames or 
housing when subjected to the structural . 
loadings listed in para. 4.2 of ASME N509. 

Each injection and sampling manifold shall be ASME N509 
shown on a drawing which indicates location 5.6.5 .1 
within the air-cleaning unit housing, distance 
from components, support detail, tube 
diameters, hole locations and diameters, 
location of valves and plugs, manifold 
identification number, and manifold internal 
volume. Drawings shall be submitted to the 
owner for review prior to fabrication and final 
as-built drawings submitted to the owner after 
shop testing. Manifold design and location 
shall be qualified by shop tests per paragraphs 
5.6.5 .5 and 5.6.5.6 of ASME N509. 

Requirement compliance 

Not applicable. All systems have ductwork that allows for 
proper aerosol testing. 

a) The injection and sampling manifolds (test sections) 
have been factory tested and have been shown to be 
acceptable. 

b) The location of the manifolds do not interfere with 
filter elements. 

c) The location of the manifolds do not impair the 
function . 

Documented in ASME N509, Section 8.2 documentation . 

The only system with sampling and injection manifolds is 
HEP-14, -15, -16, and - 17. 
A DETAILED DRAWING IS NOT AVAILABLE FOR 
THE SAMPLING MANIFOLD BECAUSE OF 
PROPRIETARY INFORMATION FROM THE 
MANUFACTURER. As a result, the information 
contained in the manufacturer's catalogue will be used . 

Complies 

Not Applicable 
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Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

106 Air-cleaning unit housings shall be visually ASME N509 
inspected in the shop prior to shipping. Visual 5.6.5 .2 
inspection shall be perfonned in accordance 
with applicable sections of ASME N5 I 0-1989 
section 5. Observed deficiencies shall be 
documented on a visual inspection-checklist, 
required corrective action noted, and results of 
reinspection documented . Visual inspection 
documentation shall be transmitted to the 
owner for his records. 

107 All High Efficiency Particulate Air (HEPA) ASME N509 
filter frame and adsorber bed welds which 5.6.5.3 
could result in leakage bypassing HEPA filters 
or adsorber beds shall be shop tested with 
magnetic particle or liquid penetrant in 
accordance with the requirement in paragraph 
7.3 of ASME N509. In addition, each HEPA 
and adsorber frame shall be pressure leak 
tested in the shop in accordance with ASME 
N5 I 0, section 7. Leakage shall not be greater 
than 0.1%. ofrated flow . 

I08 Air-cleaning unit housings or housing sections ASME N509 
shall be leak tested in the shop prior to 5.6.5.4 
shipment, in accordance with ASME N5 I 0, 
section 6. Leakage shall be no greater than 
acceptance criteria provided by the owner. 
Results of housing leak tests shall be 
transmitted to the owner for his records . 

Requirement compliance 

Visual inspections will be perfonned at the shops of each 
filter housing manufacturer, and will be documented in 
ASME N509, Section 8.2 documentation .. 

HEPA filter hou~ing welds will be shop tested with 
magnetic particles or liquid penetrant. 

The pressure leak test is an optional test as identified in 
ASME N510. As a result, this test is being classified as 
Not Applicable . 

All the filter housings will be shop tested before being 
shipped . 

Complies 

Not Applicable 
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110 

Requirement text 

Airflow distribution testing shall be performed 
in the shop prior to air-cleaning unit shipment 
in accordance with ASME N5 I 0, section 8 to 
provide assurance that manufacturer's design 
provides uniform air distribution. Shop tests 
shall simulate actual field entrance and exit 
duct connections as closely as possible. Field 
testing shall also be conducted in accordance 
with ASME N5 I 0. Acceptance criteria shall be 
as given in ASME N5 I 0. Results of airflow 
distribution tests shall be documented and 
transmitted to the owner for his records. 
Air-aerosol mixing uniformity tests shall be 
performed in the shop for each manifold which 
is provided by the manufacturer to be mounted 
within the air-cleaning unit filter housing. 
Qualification testing of sampling manifolds 
shall be conducted in accordance with 
Appendix D of ASME N509. Qualification 
testing of injection manifolds shall be 
performed in accordance with ASME N5 I 0, 
Section 9. Results of tests shall be 
documented and transmitted to the owner. 
These results shall qualify the design and 
installation of the sample manifolds prior to 
shipment. Acceptance criteria shall be as 
given in ASME N510. Field testing shall also 
be conducted in accordance with ASME N5 I 0 
after installation. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 This requirement is only applicable to filter housings HEP 
5.6.5.5 - 14, -15, -16 and -17. The other housings are excluded 

because these hr•ve only one filter housing in the bank. 

ASME N509 This requirement is only applicable to filter housings HEP 
5.6.5.6 - 14, -15, -16 and-17. The air-aerosol mixing uniformity 

test will be performed in the shop. The sampling manifold 
location is standard and can be considered as qualified 
based on previous similar filter housings. 

Complies 

Not Applicable 
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Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

111 Air-cleaning unit fan s shall be selected on the ASME N509 
basis of detailed system pressure loss 5.7.1 
calculations, and shall be capable of producing 
the specified design llow rates. The syst~m 
designer shall , in accordance, with Air 
Movement and Control Association, Inc. 
(AMCA) 20 I, prepare a system characteristic 
curve for design and limiting conditions under 
which the fans will be required to operate. 
Fan selection shall also be consistent with the 
conditions specified in paragraph 5.7.1 of 
ASME N509. 

112 Engineered Safety Features (ESF) fans shall ASME N509 
)> 

:j 
be tested in accordance with Air Movement 5.7.2 
and Control Association, Inc. (AMCA) 210 

0 and the applicable special sections of AMCA 
I 

w 211 A. Only one fan of each size and type must 
be tested. Non-ESF fans shall be either rated 
and listed in accordance with AMCA 211 A or 
tested the same as ESF fans . The rating or fan 
test shall be based on the standard test 
configuration most closely representative of 
the manner in which the fan will be installed in 
the Nuclear Air Treatment System. 

113 Copies of the rating report or test report shall ASME N509 
be obtained from the fan manufacturer, 5.7.2 
together with copies of pertinent catalog data, 
performance data, and operating and service 
manuals for inclusion with the documentation 
for the air-cleaning system. Sound ratings for 
the fan , based on data obtained in accordance 
with Air Movement and Control Association, 
Inc. (AMCA) 300 and reported in accordance 
with AMCA 30 I , shall be furnished . 

Requirement compliance 

Design flow rate calculations were performed on the 
system and the fan design was based on those calculations. 

A system curve was not completed, but the operating point 
for the system was determined by the calculations . . The 
calculations do show the conditions the fans will be 
operating. This information was provided to the fan 
manufacturer. Therefore, although a complete system 
curve was not completed, the operating point was provided 
for the system, and is documented in ASME N509, Section 
8.2 documentation . 

Vendor data provided by the manufacturer show the fans 
meet these criteria. Vendor documentation show the fans 
are tested in accordance with AMCA 210. 

Vendor data provided by the manufacturer show the fans 
meet these criteria. The sound rating of the fans also were 
performed and shown to be acceptable per the AMCA 300 
criteria. 

Complies 

Not Applicable 
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114 

115 

Requirement text 

Air-cleaning unit fan wheels shall be 
dynamically balanced prior to final assembly 
of the fan . Records shall be maintained in the 
vendor's file . The double amplitude of 
vibration in any plane measured on the bearirig 
cap at the rotational rotor speed shall not 
exceed the following: 
Rotational Speed (rpm) Double Amplitude 
(mil) 

600 3.2 
720 2.7 
900 2.1 

1200 1.6 
1800 I. I 

3600 0.5 
Displacement may be interpolated for other 
speeds. Final balancing shall be performed 
after fan installation is completed. 

Certified drawings showing outline 
dimensions, base or mounting dimensions, 
dimensional tolerances, duct connections, 
method or details of motor attachment and 
other information necessary to install, use, and 
maintain the air-cleaning unit fan shall be 
furnished to the owner and included in the 
documentation . The drawings shall also show 
the recommended motor, belts (if any), 
couplings, drive units, materials of 
construction, protective coatings, and 
lubricants. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 Procurement specification W-460-P-10 requires that the 
5.7.3 fans be dynamically balanced in accordance with ASME 

N509, Paragraph 5.7.3 & ASME AG-I . 

ASME N509 Drawings of the fans showing dimensions, mounting 
5.7.4 locations, and motor attachment have been provided by the 

manufacturer. 
Some of the drawings are actual catalogue cut sheets, 
which provide the required detail. 

Complies 

Not Applicable 

Open 

EXHAUST 

SYSTEM 

C 

C 

t:, 
0 

~ 
I 

N 
0 
0 
0 

I 
.i:. 
N o~ 

.i:. :;c, 

.._ G 
N< 0, 

2N 



Reqmt 
Req uirement 

Requirement text source/ 
no. 

Sec# 

116 A report giving a description and results of the ASM E N509 
air-cleaning unit fan qualification tests shall be 5.7.5 
furni shed to the owner. The report shall 
include all calculations and descriptions of any 
analytica l or mathematical modeling 
techniques, a description of any computer 
codes used with reference to computer code 
validation documentation, or other tests made 
in conjunction with the certification or 
qualification of the fan or fa n assembly. 

117 Air-cleaning un it fan drive motors shall ASME N509 
comply with and be tested and rated in 5.8.1 
accordance with applicable requirements of 
National Electrical Manufacturers' Association 
(NEMA) MG- I, and Institute of Electrical and 
Electronics Engineers (IEEE) 112A. 
Performance shall be verified by either test or 
certification as specified for each requirement. 
Rated service factor shall be a minimum of 1.0 
unless specified otherwise. Motors shall be of 
the type specified for the intended service and 
shall have operating characteristics and other 
criteria as out lined in paragraph 5.8.1 of 
ASME N509. 

118 Fan drives in Engineered Safety Feature (ESF) ASME N509 
systems shall comply with Institute of 5.8.2 
Electrical and Electronic Engineers {IEEE) 
323. In addition, drives ofESF systems 
located inside containment shall be qualified 
in accordance with IEEE 334. ESF fan drives 
sha ll be qualified in accordance with IEEE 
344. Motor supports and hangers shall be 
designed to withstand all seismic and 
operating loads with the motor in its normal 
operating orientation without impairment of 
operating characteristics. 

Complies 

Req uirement compliance Not Applicable 

Open 
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SYSTEM 

Vendor data provided by the manufacturer show the fans 0 
meet these criteria. No calcu lations, modeling, or 
computer codes were used; therefore, this portion is not 
applicable. 

Vendor data provided by the manufacturer show the fans C 
meet these criteria. 

This is not applicable. Fan systems at W-460 are non-ESF NA 
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Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

119 Certified fan drive motor data sheets and ASME N509 
dimension drawings showing major 5.8.3 
dimensions , dimensional tolerances, base or 
mounting dimensions, and other data needed 
for insta llation of the motor shall be furnished 
to the owner. Documentation specified in 
Institute of Electrical and Electronic Engineers 
(IEEE) 323 shall a lso be furnished for 
Engineered Safety Feature (ESF) system 
motors. 

120 Supplemental parameters, as outlined in ASME N509 
paragraph 5.9 .2 of ASME N509, shall be 5.9.2 
cons idered for each ai r-cleaning unit damper 
when established design requirements, in 
addition to those de lineated in paragraph 4.2 
of ASME N509. 

121 <;:onstruction of Class A air-cleaning unit ASME N509 
dampers shall meet the requirements for 5.9.3.1 
va lves of A NS!/ ASME 831 .1. 

122 Construction Class 8 air-cleaning unit ASME N509 
dampers sha ll be industrial quality 5.9.3.2 
construction : all parts, including frame, blades, 
pivots, shafts, bearings, linkages and operator, 
shall be designed to the minimum criteria as 
outlined in paragraph 5.9 .3.2 of ASME N509 
(a) frame; (b) blade and shaft; (c) linkage; (d) 
bearings; and (e) stress. 

123 Welding of Construction Class A air-cleaning ASME N509 
unit dampers shall comply with the 5.9.4 
requi rements of ANSI/ASME 831 .1. Welding 
of Construction Class 8 dampers shall comply 
with paragraph 7.3 of ASME N509. 

Req uirement compliance 

( 

Data for details of mounting the motor are not necessary. 
The motors are sh ipped with the fans and the fan drawings 
show the installation of the motor. 

The IEEE requirements are not applicable as the fan 
systems are non-ESF. 

The requirements for all the butterfly dampers installed in 
the system will be from ASME AG- I; which states that if 
the damper is constructed to ASME 831 .1, none of the 
AG- I criteria apply. Vendor data show the butterfly 
dampers meet the ASME 831 .1 criteria. 

Not applicab le. Air cleaning units use Class A butterfly 
valves . 

Not applicable . There are no class 8 dampers on air 
cleaning units. 

Class A butterfly valves meet requirements of 
ANSI/ASME 831.1. 

Complies 

Not Appl icable 
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Rcqmt 
no. 

124 

125 

126 

Requirement text 

Operator torque requirements shall be 
specified by the air-clean ing unit damper 
manufacturer. Operators shall be designed to 
provide a minimum of 1.5 times to torque to 
meet specified maximum leak rate 
requirements or dynamic requirements, 
whichever are greater. Electrically powered 
operators, solenoid valves, and limit switches 
used in Engineered Safety Feature (ESF) 
systems shall be qualified to meet the 
requirements of Institute of Electrical and 
Electronic Engineers (IEEE) 323 and IEEE 
334. Positive locking devices shall be provided 
on balancing damper manual operators. 

Air-cleaning unit dampers with external 
rotating shafts shall have a mechanical 
position indicating arm and escutcheon plate; 
dampers which will be remotely indicated 
shall also have the necessary switches, relays, 
or other devices necessary to meet the 
requirements of paragraph 4.8 of ASME 
N509. Electrical switches used for remote 
indication of the damper position in the 
Engineered Safety Feature (ESF) system 
which are specified to perform additional 
safety-related functions shall be required to 
meet the requirements of Institute of Electrical 
and Electronic Engineers (IEEE) 323 . 

Flow characteristics and pressure drop 
qualification tests for air-cleaning unit 
dampers shall be determined in accordance 
with Air Movement and Control Association 
(AMCA) 500. Leakage rates and test reports 
for leakage Classes I, II , and III shall conform 
to the requi rements of paragraph 5 .9.7.1 of 
ASME N509. 

· Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 This is not applicable. The butterfly dampers are being 

5.9.5 relied on to meet the AG- I criteria, which allows 
construction to ASME B31 . I . Backdraft dampers rely 
only on gravity to remain closed, as a result, the operator 
torque requirement is not applicable. 

ESF systems (HEP- I 4 , -15, -16,and - 17) do not have 
electrically powered equipment. 

ASME N509 Not applicable; the butterfly dampers will be relying on the 

5.9.6 AG- I criteria. Backdraft dampers are not adjustable; 
therefore, the position indication and other requirements 
identified in this section are not applicable. 

. 

ASME N509 Not applicable; the butterfly dampers will be relying on the 

5.9.7.1 AG- I criteria. 

Complies 

Not Applicable 
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Reqmt 
no. 

127 

128 

Requirement text 

Each air-cleaning unit damper (except manual 
balancing dampers) and its accessories shall, 
as a shop test, be cycled at least IO times from 
the full-open to the full-closed position to 
check the free operation of all parts and 
correct adjustment, positioning and seating of 
blades. On completion of cycling, the 
alignment shall be reworked, if necessary to 
correct deficiencies before shipment. When 
shop leakage tests are required, they shall be 
performed after the cycling test and after the 
deficiencies have been corrected. 

The following described bubble test shall be 
conducted on each air-cleaning unit leakage 
Class I damper assembly. The damper 
assembly shall be bolted to a sealed chamber 
which is then pressurized to the ·specified 
pressure; there shall be no bubbles when tested 
with a soap solution in accordance with the 
bubble method of leak detection in ASME 
N510-1989. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 Not applicable; the butterfly dampers will be relying on the 

5.9.7.2 AG- I criteria. 

ASME N509 Vendor data showing compliance have been received. 

5.9.7.3 

Complies 

Not Applicable 
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Reqmt 
Requirement 

Requirement text source/ 
no. 

Sec# 

129 The manufacturer of the air-cleaning unit ASME N509 
dampers shall furnish the following items to 5.9.8 
the owner: (a) pressure drop, in . w .g., at design 
airflow capacity, with AMCA 500 apparatus 
setup figure; (b) air leakage rate, cfm/ ft 2

, in 
full-closed position at specified pressure 
differential, and torque with AMCA 500 
apparatus setup figure; (c) maximum torque 
required by damper, ft-lb; (d) operator torque 
available in position corresponding to 
maximum damper torque; (e) shop leak test 
report when required; (f) IEEE qualification 
reports on electric-powered operators and 

> electric accessories. 

~ All reports, data, and manuals furnished by the 

0 manufacturer shall be marked to show the 
' w 

-..J 
manufacturer's name and damper 
identification. 

130 Certified drawings showing the general ASME N509 
arrangement and principal dimensions of the 5.9.9 
air-cleaning unit damper equipment including 
operators and accessories, and cross sections 
through the equipment shall be submitted to 
the owner. This shall include size, type, and 
location of all support connections and other 
information as required by paragraph 5.9.9 of 
ASME N509. 

131 Air-cleaning unit dampers shall be prepared ASME N509 
for shipment in accordance with paragraph 6.1 5.9.10 
of ASME N509 . 

132 Coatings for air-cleaning unit dampers shall be ASME N509 
in accordance with paragraph 5.6.4 of ASME 5.9.11 
N509. 

Requirement compliance 

Not applicable; the butterfly dampers will be relying on the 
ASME AG- I criteria for the dampers built to ASME 
B31.1. 

Not applicable to the butterfly dampers. The AG- I criteria 
are being applied to those dampers. 

This is not applicable to the butterfly dampers . 

Not applicable to the butterfly dampers. This also is not 
applicable to the backdraft dampers because these are not 
coated . 

Complies 

Not Applicable 
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Reqmt 
Requirement text 

no. 

133 The air-cleaning unit duct system shall be 
designed and constructed to meet the structural 
and pressure loading and leak tightness of 
section 4 of ASM E N509, while transporting a 
possibly contaminated or treated air or gas 
stream from the point (s) of collection to the 
points (s) of intersection with plant ventilation 
system or discharge to a plant vent stack. 

134 The following supplemental parameters shall 
be considered for the duct system when 
establishing design requirements in addition to 
those delineated in paras. 4.2,4.4,4.5, and 4.6 
of ASME N509 : (a) duct size (b) methods of 

• 
~ 

support (c) system operating pressure. 

135 Air-cleaning unit duct system transverse joints 
0 

I 
and longitudinal seams shall be designed to 

I.,..) 

00 
retain their structural and sealing integrity 
when subject to the design loads . 

136 Air- cleaning unit duct system stresses and 
deflections, or charts used to determine them, 
shall be based on calculation that consider the 
loads as described in paragraph 5. I 0.3 .2 of 
ASME N509. 

137 Air-cleaning unit duct system allowable stress 
shall be 0.6 of the yield stress for loads 
encountered during normal plant operation and 
shutdown and shall be 0.9 of the yield stress 
for combined loads which include the Safe 
Shutdown Earthquake and Design Basis 
Tornado. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 All the ductwork meets these criteria. 
5.10.1 

ASME N509 These were considered in all the systems. 
5.10.2 

ASME N509 Structural calculations have been completed on the 
5.10.3. 1 ductwork to show ductwork can withstand the loading, and 

is documented in ASME N509, Section 8.2 
documentation .. 
Ductwork is constructed of schedule pipe. Supports have 
been analyzed for design. loads. 

ASME N509 Structural calculations have been completed on the 
5. 10.3.2 ductwork supports to show the supports can withstand the 

loading from a seismic event. The items identified in this 
section have been considered, and are documented in 
ASME N509, Section 8.2 documentation .. 

ASME N509 Structural calculations have been completed on the 
5.10.3.3 ductwork supports to show the supports can withstand the 

loading from a seismic event, and are documented in 
ASME N509, Section 8.2 documentation. 

Complies 

Not Applicable 
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138 

139 

140 

141 

142 

143 

Req uire m e n t tex t 

Air-cleaning unit duct system allowable static 
deflections shall not exceed the following 
va lues : 

(a) plate or sheet: 1/8 in . per ft of the 
maximum unsupported panel span in direction 
of airflow but not more than 3/4 in. re lative to 
stiffeners; 

(b) stiffeners and flange connections: I /8 in . 
per ft of span but not more than 3/4 in; 

(c) flange connection to dampers and fans : 
1/360 of the span or 1/8 in . maximum . 

Air -cleaning unit duct construction shall be in 
accordance with the requirements of paragraph 
5. 10 .4 of ASME N509. 

Welding of air-cleaning units ducts shall be in 
accordance with paragraph 7.3 of ASME 
N509. 

Materia ls used in the fabrication of air-
c leaning unit duct work sha ll conform to the 
requirements of paragraph 5.10.6 of ASME 
N509. 

Air-cleaning unit duct coatings shall be in 
accordance with paragraph 5.6.4 of ASME 
N509. 

Except where excluded in paragraph 5. 10.8.1 
of ASME N509, air-cleaning unit duct sections 
shall be subjected to air leak tests as described 
in ASME N5 I 0-1989 using the criteria given 
in paragraph 4.14 of ASME N509. 

Requirement 
sou rce / 

Sec# 

ASME N509 

5.10.3 .4 

ASME N509 

5. 10.4 

ASME N509 

5.10.5 

ASME N509 

5. 10.6 

ASME N509 

5.10.7 

ASME N509 

5.10.8. 1 

keq uirement compliance 

Deflections are less than allowables . Ductwork is schedule 
IO or heavier. 

Ductwork is welded schedu le pipe and exceeds 
requirements. 

The ductwork has been welded to these criteria as vendor 
data show. 

The material used in the ductwork meets the criteria 
identified in Section 5.10.6. 

Not applicable. No coatings are used on the ductwork. 

All the ductwork for W-460 will be pressure tested . The 
stack is excluded in subparagraph (t). However, the 
ductwork will be tested for audib le leaks as per 5.10.8. 1. 

Compl ies 

Not Applicable 
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Reqmt 
no. 

144 

145 

Requirement 
Requ irement text source I 

Sec# 

A pressure test shall be perfonned on those ASME N509 
portions of ducts and housings of once- 5.10.8.2 
through and recirculation nuclear air treatment 
systems which could be subjected to fan peak 
pressure due to closure of dampers on suction 
or discharge of fan. The test shall be 
perfonned at the structural capability pressure 
established in paragraph 4.6.6 of ASME N509. 
If required , ducts sha ll be tested in accordance 
with strnctural capabi lity pressure test of 
ASME N510. Upon completion ofthe 
pressure test, ductwork exhibiting pennanent 
distortion or breach of integrity shall be 
repaired or replaced. The pressure test shall be 
repeated after repairs unti l no pennanent 
distortion or breach of integrity is observed . 

Prior to declaring the nuclear air treatment ASM E N509 
system operable, all duct systems shall be 5.10.9 
balanced to achieve design tlow rate at the fan 
(s) and main tain spaces at the required 
pressure differential. Upper and lower tlow 
limits shall be established by owner such that 
design function of the system is maintained 
and equipment capabilities are not exceeded . 

Complies 

Req uirement compliance Not Applicable 

Open 

EXHAUST 

SYSTEM 

All the ducts will be pressure tested to these criteria. 0 

Balancing will be perfonned on the systems to ensure the 0 
now rates are at the design set points . 

Lower and upper tlow limits have been established for 
each system and are documented in ASME N509, Section 
8.2 documentation . 
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Reqmt 
Requirement Complies 

Requirement text source/ Requirement compliance Not Applicable no. 
Sec# Open 

EXHAUST 

SYSTEM 

146 Air-cleaning unit adsorber cells (Type I or II) ASME N509 Preparation of adsorber cells for shipping is N/ A as there C 
shall be prepared for shipping in accordance 6. 1 are no adsorber ;ells in the W-460 HVAC system . All 
with applicable section of ANSI /ASME AG-I- filters were packaged by the manufacturer consistent with 
1988. Prefilters and after filters shall be the specification for HEPA filters (HNF-S-0552), which 
packaged in accordance with manufacturer's complies w ith ASME AG - I. As noted earlier, no moisture 
standard practice. Moisture separcitors, High separators were provided . For other components, hardware 
Efficiency Particulate Air (HEPA) filters, was shipped, received, inspected, and stored as required as 
heaters, Type 111 absorbers, motors, fans, and ev idenced by quality assurance surveil lance and 
dampers shall be crated or skidded, or both in nonconfonnance reports and their resolution . 
a manner that wi ll protect the item from 
physical damage and exposure to dirt, weather, 
(including road spatter), and vibration during 
shipment and subsequent storage at the 

• installation site for conditions in paragraph 4 .2 

::j 
0 

I 
.i:,. 

of ASME N509. Panels shall be bolted to 
flanges or otherwise attached so they cannot 
be tom loose during shipping. Unpainted 
carbon steel surfaces shall be located with a 
rust inhibitor before packaging. Openings 
sha ll be covered in accordance with paragraph 
6. 1 of ASME N509 . 

147 Air- cleaning unit materials and components ASME N509 See response to requirement 146. C 
shall be moved and handled in a manner that 6.2 
does not damage the item or its packaging. 
Receiving and storage personnel shall be 
infonned of the necessity of proper handling 
of all components, especially the High 
Efficiency Particu late Air (HEPA) filters and 
carbon absorber ce lls. Adsorbent shall be 
packaged, and stored in accordance with 
ANSI/ASM E AG-I section FE. Materials and 
components shall be stored in accordance with 
the requirements of paragraph 6.2 of ASME 
N509. 



Reqmt Requirement text 
no. 

148 Complete air-cleaning system layout drawings 
showing the location of housing, ducts, fan 
dampers, and the other external components in 
each of three mutually perpendicular planes 
shall be prepared prior to the start of erection. 
Drawings shall show all connections, hangers, 
and anchors, the location and joint details for 
all welds, and the procedure specification for 
each weld. The layout drawings shall 
reference dimension and shop drawings of 
components, as applicable. Layout shall be 
checked for interferences with other items to 
be installed in the area, and conflicts shall be 
resolved before installation . 

149 All air-cleaning system ducts, housings, fans, 
dampers, hangers, anchors, and services 
(electrical, steam, drains, etc.) shall be 
installed in strict conformance with the layout 
drawings; deviations of more than the design 
tolerance from the location in any plane from 
the position shown in the drawings shall be 
approved by the system designer or other 
responsible engineer, and shall be documented 
by "As-Built" drawings. Assembly and 
erection of the system shall be in accordance 
with section 7.2 of ASME N509. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 This documentation was provided in ASME N509, 

7.1 Section 8.2 documentation . 

ASME N509 This documentation was provided in ASME N509, 

7.2 Section 8.2 documentation . Additionally, the installation 
will be completed using the drawings. 

Complies 

Not Applicable 
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Reqmt 
Requirement 

Requirement text source I 
no. 

Sec# 

150 Welding procedures, welders, and welding ASM E N509 
operators installing and erecting the air- 7.3 
cleaning system shall be qualified in 
accordance with AN SI/ASM E AG-1-1988 . 
Production welds shall be visually inspected in 
accordance with American Welding Society 
(A WS) D 1.1 standards. Acceptance criteria 
for welds produced per ASME BPVC Section 
IX, shall be in accordance with the applicable 
ASME design section of the Code. 
Perfonnance qualification tests and samples 
shall be in confonnance with paragraph 7.3 of 
ASME N509. 

151 The position and alignment of air-cleaning ASME N509 
system foundations , anchors, hangers, ducts, 7.4 
housings, dampers, fans, motors, and other 
components shall be checked and their 
locations shall be within to lerance as shown on 
the drawings. Pleats of High Efficiency 
Particulate Air (HEPA) filters shall be vertical , 
gaskets of HEPA filters and absorbers shall be 
securely affixed so that they are not displaced 
during insta llation. Clamping devices shall be 
in place and completely tightened to produce 
the required gasket compression . Installation 
personne l shall be instructed in the proper 
handling of the HEPA filters and carbon cell 
absorbers prior to the insta llation and clamping 
of the filters . 

152 The design organization, manufacturers of ASME N509 
components, and constructors (including 8.1 
subcontractors) sha ll each establish and 
comply with a comprehensive quality 
assurance program and plan which meets the 
requirem ents of ANS I/ASM E NQA-1-1986. 

Complies 

Requirement compliance Not Applicable 

Open 

EXHAUST 

SYSTEM 

All welds and documentation will be consistent with 0 
ASME AG-I. This documentation will be provided in 
ASME N509, Section 8.2 documentation . Furthennore, the 
quality assurance program process will provide evidence 
that the welding processes employed meet these 
requirements. 

As-builts will confinn installation, and components were 0 
installed per manufacturer' s recommendations. 
Acceptance testing will validate that th is requirement is 
met. This documentation will be provided in ASME 
N509, Section 8.2 documentation . 

It cannot be shown that all materials and components for 0 
all systems were procured through a NQA-1 program. 
However, all ESF components have been procured from 
NQA- 1 manufacturers. 
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Rcqmt 
Requirement text 

no. 

153 As a minimum, the following shall be 
documented and submitted to the owner: 

Documentation (N509 Section) 

Design Parameters (4 .2) 

Maximum Operating Pressure (4.6) 

Test Pressure (4 .6) 

Structural Capability Pressure (4 .6) 

Test Canister Qualification (4 .11) 

Basis and Quantity for Maximum Allowable 
Leakage (4.14) 

HEPA Filter Qualification Report (5 .1.3) 

Adsorber Drawings and Qualification Report 
(5.2.4/5.2 .5) 

Prefilter and Postfilter Qualification Reports 
(5.4 . 1) 

Moisture Separator Drawings and 
Qualification Report (5.4 .1/5.4.2) 

Heater Drawings and Qualification Report 
(5.5 .2/5.5.4) 

Housing Drawings (5 .6.2g) 

HEPA and Adsorber Clamping Device 
Drawings (5.6.3) 

Manifold Drawings (5 .6.5.1) 

Factory Visual Inspection Reports (5.6.5.2) 

Factory Housing Leak Test Results (5 .6.5 .4) 

Factory Airflow Distribution Test Results 
(5.6.5.5) 

Factory Air-Aerosol Mixing Uniformity Test 

System Layout Drawings (7 . I) 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 Vendor drawings and approval data will be provided when 

8.2 available 

Complies 

Not Applicable 
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Rcqmt 
Requirement text 

no. 

153 Results (5.6 .5.6) 
cont. Fan Drawings and Qualification Test Report 

(5 .7.4/5.7.5) 

Fan Motor Drawings and Data Sheets (5 .8.3) 

Damper Drawings and Reports (5.9.8) 

Test Acceptance Criteria (Table 9-1 ) 

154 Acceptance tests of the air-cleaning system 
shall be made in accordance with the 
procedures of ASME NS 10. All dampers, 
valves, and controls shall be exercised through 
their full operating range and shown to be in 
good operating condition before the start of 
testing. After completion of acceptance 
testing, the system shall be sealed and the fan 
controls locked out to protect the components 
during the remainder of constrnction 
operations at the site . The system designer 
(engineer) shall provide the acceptance criteria 
in Table 9-1 of ASME N509 to the owner to 
incorporate in his acceptance and surveillance 
test procedure and project specification in 
accordance with ASME NS IO requirements. 

Requirement 
source/ Requirement compliance 

Sec# 

ASME N509 This documentation will be provided in ASM E N509, 

9 Section 8.2 documentation . 

Complies 

Not Applicable 
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