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PART 1

1.01

A.

APRIL 199

FILE NO.

WRAP MODULE 2A
SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS

GENERAL
SECTION SCOPE

This specification establishes the requirements for
materials and methods that are common to more than one
Section of Division 16.

RELATED SECTIONS

REFERENCES

All materials, equipment, fabrication and testing shall be
in accordance with, but not limited to, the applicable
requirements of ANSI, IEEE, NEMA, UL, OSHA, NEC and al
applicable state and local codes.

In case of a discrepancy or conflict between various
applicable standards, the : andards with the highest and
more stringent requirements shall govern.

PRODUCTS
MATERIALS

All electrical equipment and materials shall be new, free
of defects, identified as to suitability for a specific
purpose, environment or application by a qualified testing
laboratory, inspection agency or other product evaluating
organization, such as Underwriters Laboratories, Inc.,
acceptable to the authority having jurisdiction and
concerned with product evaluation.

1. Equipment or materials identification shall consist of
an attached identifying label and/or inclusion‘of the
equipment in a list published by the product
evaluating organization.

Manufacturer’s name and/or trademark shall be placed on
all equipment installed along with other applicable
2 UE&C PROJECT 6237.006
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WRAP MODULE 2A

markings, such as voltage, current, wattage and similar
related items.

Select transformers, contractors, light fixtures and other
equipment for quietness of operation.

1. Any equipment which produces objectionable noise shall
be adjuste and/or insulated so as to eliminate the
noise, or sha | be removed and replaced with
satisfactory equipment.

SUBSTITUTIONS

Electrical wor 1is specified as standard construction
practice, and these items are to be installed as
specified.

. ptable Equip 1it: Products »recified by several
manufacturer’s n s are for the convenience of the
Contractor, and are intended to be Contractor’s choice.

1. Products specified without reference to a specific
manufacturer may be of any manufacturer provided that
such prc cts shall have cast, stamped or indelibly
marked on them the manufacturer’s name or mark, as
well as other applicable information as required.

It shall be the responsibility of the Contractor to ensure
that Contractor’s chosen products and alternate approved
products comply with the Drawings and Specifications as to
space requirements performance, capacities, configuration,
accessories and n :erials of construction.

Contractor sha L be responsible for and bear the cost of
all changes made necessary by the use of approved products
other than those .sted.

EQUIPMENT

COMPONENTS

Expansion and > .e Bolts

1. Where necessary to make attachment of any material,
fixture or equipment which n 7/ be bolted to masonry
and concrete walls and floors, properly embed bolts in

masonry or ¢ icrete for such attachment, wherever
possible.
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WRAP MODULE 2A

2. Where bolting is not practical, use suitable expansion
anchors, such as Ackerman Johnson, Rawl Star or
approved equal.

3. Do not use wood or pl lc plugs or fiber expansion
shields under any circumstances.

B. Junction, Terminal and Pull Boxes

1. Junction and pull boxes sl 11 be sized as indicat:
on the Drawings.

Where not specifically sized on the Drawings, all
boxes shall be sized in accordance with Article 370 of
the NEC.

2. Junction and pull boxes located indoors in
nonhazardous "areas shall be code gauge galvanized
sheet steel, welded construction, with conduit
knockouts or raceway open ds, and hinged or screwed
covers as noted on the rawings.

Boxes located outdoors hall have screwed, gasketed
covers and watertight | bs.

3. Terminal boxes shall be provided with a removable
panel for mounting relays, wiring devices and terminal
blocks.

C. Device and Outlet Boxes

1. Device and outlet boxes : all be pressed steel, zinc
or cadmium coated unle: otherwise specified on the
Drawings.

2. Outlet boxes shall not be smaller than 4 inches
octagon by 1.5 inches deep and shall be provided with
the proper size knockoi s for the conduits used.

All unused knockouts shall remain closed or shall be
sealed with knockout closures.

3. Device or utility boxes shall be of unit construction
of a size required for the number of switches or
outlets called for on the Drawings. No sectional
device boxes will be permitted.
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WRAP MOl LE 2A
SECTION 16110

RACE! Y¥YS

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification establishes the requirements for the
types of raceways, and their installation for the WRAP
Module 2A. .

-

1.02 RELATED SECTIONS

1.03 REFERENCES

Ny A. All materials, equipment, fabrication and testing shall be

: in accordance with, but not limited to, the applicable
requirements of ANSI, IEEE, NEMA, UL, OSHA, NEC and all
applicable state and local codes.

B. In case of a discrepancy or conflict between various
applicable standards, the : andards with the highest ai
more stringent requirements shall govern.

PART 2 PRODUCTS

2.02 MATERIALS

A. Rigid Galvanized Steel Conduit (RGS): Comply with all

applicable requirements of the latest revisions of the
following:

ANSI C80.1
- FS WW-C-0581
- NEC Article 346-15

B. PVC Externally Plastic Coated Rigid Galvanized Stee

Conduit: Shall be conduit onforming to the requirements
for RGS and complying with EMA Standard Publication No.
RN-1, with a coating of po. vinylchloride of minimum
thickness of 30 mils.

Use PVC externally coated . S sleeves and elbows passing
through concrete, or spiral wrap RGS sleeves and elbows
with one half lap of plastic electrical tape.

APRIL 1992 UE&C PROJECT 6237.006
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Splice plates shall be the bolted type using either
square neck or ribbed neck carriage bolts and serrated
flange lock 1 :s. the resistance of fixed splice
connections 1 :ween an adjacent section of tray shall
not exceed 0. )033 ohm. Expansion splice plates shall
be installed per the drawings for thermal expansion
and contraction.

Cable tray co rs shall be installed after cable
installation. Covers shall be of the solid flanged
type and secured in place by heavy duty cover clamps
sized for the tray width.

Cable tray shall be capable of carrying the allowable

.cable load v 1 a safety factor of 2.0 and in addition

will support a 200 pound concentrated load without
failure.

Cable tray shall be made to manufacturing tolerances
as specifie y NEMA VE1-2-03 a1 VE1l-2-04.

EXECUTION

ERECTION, INSTALLATION AND APPLICATION

Application

1.

RGS cConduit: Utilize in the following areas:

< Above grade including where exposed to mechanical
dam je.

- Below grad where maximum mechanical protection is
required.

+ Where underground runs emerge through floor slabs
on grade.

+ Where specifically required by the NEC.
« In concre! not containing additives that could
cause erosion or damage to the conduit zinc

coating.

Do not use threadless couplings and connectors.

UE&C PROJECT 6237.006
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r1-.n4-4n MNammdand DimaA MNAalerama zed Steel "Dnduit:
L as: :

+ In concrete containing additives that could cause
corrosion or "~ nage > the conduit zinc coating.

- Below grade, direct uried.

- Below grade, concrei encased.

Rigid *"‘minum ~--duit: 1 ilize in the following
areas:
-+ Outdoor above-grade tallations.

+ All indoor installations.

Intermediate Metal Conduit: Utilize in the following
areas:

- Above grade.

- Below grade.

+ Where underground r1 s emerge through floor slabs
on grade.

+ Where specifically required by the NEC.

- Embedded in concrete not containing additives that
could cause corrosion or damage to the zinc
coating.

Electrical Metallic Tubing (EMT): Utilize n the
following areas: .

+ Concealed locations in furred walls and ceilings,
and in space above su: ended ceilings.

Exposed in unfinishe areas where not exposed to
mechanical damage.

+ Embedded in concrete slabs, not laid on earth.

UE&C PROJECT 6237.
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WRAP MODULE 2A

6. Rigid Nonmetallic Conduit: Utilize in the following
areas:

« Underground by direct burial.
+ Undergroun with concrete encasement.
- Embedded in concrete slabs.
7. Flexible Metz _Conduit: Utilize in dry locations for

the connection of equipment subject to vibration or
displacement.

8. Liguid Tight Flexible Metal Conduit: Install in wet
or dry locations for the connection of egquipment

subject to vibration or displacement.

9. Wireway: 1Ins all in exposed, unfinished areas where
not subject to mechanical damage.

B. Installation

1. General: Install raceways as indicated in accordance
with manufacturer’s written installation
instructions, and in compliance with NEC, and NECA’s
"Standards of Installation".

Install units plumb and level, and maintain

manufacturer’s recommended clearances.

2. Coordinate with other work including wires/cables,
boxes and panel work, as necessary to interface
installation of € ectrical raceways and components
with other work.

3. Install all raceways concealed in building structure
except that exposed raceways may be used for the
following:

+ Motor and uipment connections.

Electrical, telephone and mechanical equipment
rooms and closets.

- Unfinished areas which may have painted walls and
ceilings consisting of the basic building
structure. )

APRIL 1992 UE&C PROJECT 6237.006
FILE NO. 16110 - 7



APRIL 1992

FILE NO.

16110

WRAP MOl LE 2A

+ Finished laboratories where the raceway will be
concealed when labor: »>ry furniture is installed.

Concealed raceways shi 1 be run in a direct line, an
where possible with long sweep bends and offsets.

Route exposed raceways parallel or perpendicular to
building lines with right-angle turns and symmetrical
concentric bends.

Exposed Conc-*‘t: Shall have supports per NEC Ch:i ter
3.

Support'all raceways on approved types of wall
brackets, ceiling trapeze hangers, clip-type
fastening devices or lleable iron straps.

a. Plumbers perforated straps are not permitted as a
means of support.

b. Do not support raceways or equipment from steam,
water or other piy ng or ductwork, but support
independently.

c. Secure supporting members by means of toggle bolts
in hollow masonry; expansion bolts in solid
masonry and concrete; machine screws, bolts or
welding on metal surfaces; and screws, lag bolts
or through bolts on wood construction.

- Obtain permission from the Construction Manager
for use of powder-actuated anchorage devices.

- Do not drill, pierce or weld structural members
without Construction Manager’s approval.

Underground Installation of Conduit: Shall be
installed to exceed the minimum cover requirements of
NEC Table 300-5 or Table 710-3(b).

Below grade raceways terminated under main service
equipment, pad-mounted transformers and similar
related items, above ! oor slabs and equipment
foundations shall project 2 inches minimum above { e
floor or foundation finish to prevent water entry.

UE&C PROJECT 6237.(
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WRAP MODULE 2A

9. Provide flashing and counterflashing or pitch pockets
for waterproofing all raceways, outlets, fittings,
roof jacks and similar related items which penetrate
the roof.

Pitch pocket shall receive prior approval y
Construction Manager.

10. If required, core drilling of concrete walls and
floor slabs for passage of raceways will require
approval of the Construction Manager before any
drilling is done.

11. Install all raceways a minimum of 6 inches from
ducts, hot water pipes or other heated lines.

12. RGS, IMC and/or EMT Conduit Bends Made in Field:

Make with approved hickey or conduit bending machine.

13. Crushed or D-“rmed Conduit: Shall not be used.

14. Rough-In Work: Complete before wires are pulled into
conduits.
a. Clean out conduits by first pulling a swab
through, prior to pulling wires.

b. Wire Pull ag: No oil or grease shall be used to
lubricate wire other than approved Soapstone, Wire
Lube, Yellow 77 or other similar lubricating
materials reviewed by Construction Manager where
required to facilitate wire pulling.

15. Raceway Sizes Not Shown on Drawings: Size in
accordance with requirements of NEC for the

guantities and sizes of wire installed therein.

Raceways Utilized for Home Runs: .75 inch minimum
trade size.

16. Raceway Expansion Joints: provide raceway expansion
joints with necessary bonding conductor at building
expansion joints and where required to compensate for
raceway or building thermal expansion and
contraction.

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MO! LE 22

17. Raceways “~-ving Any Electrical System Inside of
m--‘ 'l-l_j“,.

a. Do not install in topping of precast concrete
floor tees where less than 1 inch of concrete
cover over the raceway cannot be provided.

b. Do not install in topping of concrete roof tee
deck, in roof slabs or above the roof thermal and
moisture protection system.

c. Do not install in concrete slab which is less i .an
- 3 inches thick.

d. Conduit outside diameter larger than one third of
the slab thickness is not permitted.

e. Install conduits approximately at the center of
the slab.

f. Aluminum conduit is not permitted in concrete.

18. Ducts: Arrange in tiers and at elevations as noted
on the duct bank cross-sections.

a. Separators: Provide a minimum of 2 inch spacing
between conduits and install at 5 feet intervals.

1) Conduits shall be held securely in place to
prevent movement when backfilling or floating
when placing c icrete slurry for encasement.

2) Before closing ends of ducts, swab clean and
pull a mandrel of proper conduit inside
diameter throut . each duct to assure integrity
of the raceway.

19. Duct Joints: Waterproof all duct joints.

a. PVC conduit J-*-*s: Solvent weld in accordance
! with manufacturer’s instructions.

b. PVC Conduit Bends and Elbows: Make with required

heat box or use factory-fabricated elbows of
radius as specified.

c. Bends and Elbows For Underﬁround Ducts: Shall
have a minimum radius of 24 inches.

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A

d. Bends an _Elbows In Underground Ducts For
Telephone Circuits: Shall have a minimum radius

of 48 inches.

20. Wherever a c inge in direction is made in the
underground duct run and PVC bends or elbows are
used, a concrete slurry shall be placed around the
ducts and shall extend at least 6 inches beyond the
edges of any duct on all edges.

a. Installation of concrete slurry into formed duct
bank shall be done with a minimum of free drop,
and deflection shall be provided to prevent direct
drops onto the PVC ducts.

b. Exercise extreme care in tamping or vibration to
eliminate voids so that PVC ducts are not damaged.

21. Excavation For. Electrical Ducts: Extend an adequate
distance fro the work area to allow sufficient space
as required for construction operations and for
inspection of the Work.

a. Where excavations are- made to greater depth than
require . fill excess cuts and compact to backfill
density as specified for backfilling below.

b. Excavatic work shall be timed to immediately
precede { 2 placing of ducts.

c. Before placing of ducts, remove rocks, debris and
other o |ectionable materials subject to termite
attack, rot or corrosion.

d. Coordination with other underground work is
require to avoid conflict with other underground
utility installations and to prevent undermining
of installed duct runs.

22. Back<‘lling: Shall not start until all construction
below grade has been approved.

a. ~-~paction: Minimum of 95 percent of optimum
density ¢ determined by ASTM D 698 or ASTM D
1557. 1In place density testing to be performed
per ASTM D 1556.

b. Lifts: Not greater than 6 inches when compacted.

APRIL 1992 _ UE&C PROJECT 6237.006
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c. Install an underground tape warning system,
approximately 1 foot below finished grade, on top
of all underground duct banks.

Tape to be a minimum of 6 inches wide, of
polyethylene material, color-coded green for
telephone and yellow for electric duct banks, and
with printing to identify type of lines installed
below the tape.

23. Empty Raceway Sys*-1s: Provide a pulling string such
as installed by a jetl ne gun or equivalent in all
empty conduit runs.

a. Identify conduit use at opposite end termination
point with suitable tag attached to line at each
end and held in position with plastic bushing
penny and plastic bushing.

b. Plug or seal empty raceways from underground duct

banks to prevent drainage or gas from entering any
manhole or buildir

END OF SECTION
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WRAP MODULE 22
SECTION 16120

WIRE AND CABLES

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification establishes the requirements to provide
and install cables, wires and wiring connectors of sizes,
ratings, materials and types as shown on the drawings for
WRAP Module 2A.

q

5"‘“;1- 1.02 RELATED SECTIONS
e 1.03 REFERENCES

All materials, equipment, fabrication and testing shall be
in accordance with, but not limited to, the applicable
requirements of ANSI, IEEE, NEMA, UL, OSHA, NEC and all
applicable state and local cades.

I"’!
o
s
3
L]

B. In case of a discrepancy or conflict between various
applicable standards, the standards with the highest and
" more stringent requirements shall govern.
PART 3 EXECUTION
3.02 ERECTION, INSTALLATION AND APPLICATION

A. Low Voltage Wire and Cable: Shall include wire and cable
for use on power systems rated at less than 600 volts.

Conductors: Copper for all ranch circuits, control
circuits and feeder circuits.

1. All circuits on the Drawings are based on copper
conductors.

2. Conductors No. 10 and smaller shall be solid; No. 8

and larger shall be stranded, except No. 14 stranded
shall be utilized for control circuits.

APRIL 1992 : UE&C PROJECT 6237.006
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WRAP MODULE 2A
Insulation: Shall be 600 volt, 70°C.
1. Type XHHW for No. 4 AWG and larger conductors.

2. Type THWN/THH for sizes smaller than No. 4 AWG.

~~lor Coding: Grounded conductors and grounding
conductors shall » color coded in accordance with NEC

Article 200, 210, 250 and 310.

1. Power circuit conductor color shall be:

« A Phase Red

- B Phase Yellow or Orange
« C Phase Blue or Black

- Neutral White

- Ground Green or Bare

2. Where insulation pigmentation and/or coding is not
available for large conductor sizes, colored p astic
tape applied in a spiral half-lap manner may be used
to identify the exposed portions of the conductors.

3. The above coding shall be- maintained throughout the
power systems including service, feeders and all
branch circuits that supply utilization equipment.

Grounding Conductors: Stranded Copper--When insulated,
shall be 600 volt, green, Type TW.

600 Volt Control 1d Instrument Cables

1. Multiconductor control cables shall be moisture
resistant, small diameter type unless otherwise
specified on the Drawings.

Cables shall meet NEMA WC-5 standards and be approved
by Underwriters’ Laboratories, Inc., for conduit,
cable tray an underground duct installations.

2. Conductors shall be stranded copper with heat and
moisture resistant PVC insulation, 15 mile thick
minimum, and covered with clear nylon jacket, 5 mile
thick minimum. i

a. Conductors shall be color coded in accordance with
NEMA WC-5 Method 1.

APRIL 1992 | : UE&C PROJECT 6237.006
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WRAP MO JLE 2A

b. Cables shall have an overall flame-resistant
sheath of PVC, 45 mile thick minimum.

3. The number and size of conductors and the exact color
coding requirements shall be as specified on the
Drawings, and as in 2a above.

4. Cables shall be rated for 600 volts and 75°C
operation.

D. For all conductor sizes, green, gray or white colors are
reserved exclusively for grounding and grounded
conductors, except:

1. Multiconductor cables used for low voltage circuits as
defined in NEC Article 725-16 will not be restricte
in the use of green, gray or white color coded
insulated conductors whether these colors are used as
the main color, in pairs or as tracers.

2. These colors shall not be used in any way to ident: vy
an ungrounded conductor.

a. Green shall only be used to identify a grounding
conductor.

b. Gray or white, as required by the appropriate
color code, shall : used only for the grounded or
neutral conductor identification.

c. Painting, taping or other alteration of the color
of green, white or gray colored conductors is
prohibited.

E. Color coding for conductors in sizes No. 8 and smaller
shall be by means of colored insulation or jacket.

F. For conductors larger than 'o. 8 AWG not generally
furnished with colored insulation, identification shal be
achieved by the use of plastic tape or sleeves of the
appropriate color. Yellow phase tape shall consist of two
separate bands at each application point in order to avoid
confusion with white, gray or orange after aging. All
wire markers and phase tape shall be covered by clear
shrink sleeving. Colored | ase tape shall not cover w re
markers.

APRIL 1992 UE&C PROJECT 6237.006
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All wire and cable markers shall be permanent. All
conductors shall be identified with self-adhering, oil and
moisture vinyl labels, covered with clear heat shrink
tubing or white heat shrink tubing with black typed on
letter with nonsmear ink as manufactured by Brady, T&B or
approved equal. Hand lettered labels shall not be used.
All conductors s 111 be labeled with point-to-point
destination as shown on the drawings.

Wire and cable markers shall be located at origin and
destination. Wire markers shall be within 3 inches of a
termination or sr ice. Cable markers shall be within 3
inches of the spread, cable end, penetration or box exit.
Cable markers may be stamped or embossed on stainless
steel or plastic ags attached by plastic tie wraps. Wire
markers shall not cover colored phase tape. A minimum of
0.5 inch of colored tape shall remain exposed.

General: Install electrical cable and wire, as indicated
on the drawings, 1 accordance with manufacturer’s written
instructions, apg icable requirements of NEC arid NECA'’s
"Standard of Installation", and in accordance with
recognized industry practices to ensure products serve
intended functions. -

Coordinate cable and wire installation work with
electrical raceway and equipment installation work as
necessary for proper interface.

Pull conductors together where more than one is being
installed in a raceway. Do not exceed the conductor
manufacturer’s recommended pulling tension.

Use pulling compound or lubricant where necessary;
compound must not deteriorate conductor or insulation.

Use pulling means including fish tape, cable or rope which
cannot damage raceway.

No splices are al »wed except in lighting and receptacle
conductors. If splicing is necessary, it shall e done in
an accessible pull, junction or outlet box.

H-—* -~ ¢ ™1diation "--“‘stant Cable: Cables installed in
radloactive environments shall be rated for the maximum
anticipated exposure. Specially fabricated flexible heat
and radiation resistant cables rated up to 1,500°F at 600
volts are produce by Boston Insulated Wire and Cable

UE&C PROJECT 6237.006
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WRAP MODULE 2A

Company under the "Bostrad" trade name. Multiconductor
cables rated 2" x 10" RADS and 90°C operating temperature
may be obtained from Rockbestos products, Cerro Wire and
Cable Company listed under the "Firewall" trade name.

END OF SECTION
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WRAP MOl 'LE 2A
SECTION 16123

15KV CONDUCTORS"

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification estal ishes 1e r« iirements for
detailed design, fabrication, instaliation, start-up, and
acceptance testing of 15KV conductors for the WRAP Module
2A. .

1.02 RELATED SECTIONS
1.03 REFERENCES
A. All materials, equipment, fi rication and testing shall be
in accordance with, but not limited to, the applicable

requirements of ANSI, IEEE, NEMA, UL, OSHA, NEC and all
applicable stai and local ¢ des.

B. In case of a discrepancy or conflict between various
applicable standards, the standards with the highest and
more stringent requirements shall govern.

PART 2 PRODUCTS
2.02 MATERIALS

A. Conductor

1. Conductors shall be ba: , soft drawn copper complying
with ASTM B3-74 (1985).

2. Conductors shall be Class B, concentric strand in
accordance with ASTM BS.

B. Conductor Strand Screen
1. An extruded layer of s conducting ethylene-propylene
rubber compound with w« ne resistivity not in excess
of 50,000 ohm-cm at 90 shall be applied.
a. Compound shall have a minimum elongation after an
oven air test at 121°C for 168 hours of 100
APRIL 1992 ) UE&C PROJECT 6237.006
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WRAP MODULE 2A

percent and a brittleness temperature not warmer
than minus 30°C.

b. Compound shall be free stripping from the
conductor and thickness shall be as follows:

+ Conductor Size AWG/KCMIL: #2 minimum
+ Condu¢ or Screen Thickness:

Minimum Average: 25 mils

Minimum at any Point: 20 mils

Insulation’

1.

5.

Insulation shall be an ethylene-propylene rubber
meeting the € =ctrical and physical requirements of
AEIC CS6-82 and S-68-516.

Minimum average insulation thickness shall be 220
mils.

Minimum thic} ess at any cross section of the
insulation shall be not less than 90 percent of the
average thickness.

Insulation shall be suitable for operation in wet or
dry locations at conductor temperatures not exceeding
90°C for normal operations, 130°C for emergency
overload conditions 250°C for short-circuit
conditions.

Insulation level shall be 133 percent for use on an
ungrounded neutral system.

Insulation shall be fully bonded to the conductor
screen

Insulation Screen

1.

APRIL 1992
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The insulation screen shall be extruded semiconducting
EPR with a volume resistivity not in excess of 50,000
ohm-cm at 90°C when tested per AEIC No. CS-6-82.

The peel strength of the extruded screen from the

insulation shall be between 4 to 28 pounds er 0.5
inch width when tested per AEIC CS-6-82.
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Compound shall have a minimum elongation after an air
oven test at 121°C for 168 hours of 100 percent and a
brittleness temperature not warmer than minus 30

‘3. Thickness of the extruded insulation screen shall be
as follows:

« Conductor: #2 mini m

+ Conductor Screen Thickness:
Minimum Average: 40 mils
Minimum at any Point: 32 mils

4. Outer surface of the insulation screen shall be
printed with white ink - "Semiconducting-Remove when
Splicing or Terminating".

Metallic Shield ’

1. A bare copper tape, 5 (ls in thickness, shall be
helically applied over the insulation screen with a
minimum 12.5 percent overlap.

2. Shield tape shall be electrically continuous

throughout each cable length and shall be in contact
with the insulation screen.

3. Shield tape shall be a] ied in such a manner that
electrical continuity or contiguity will not be
distorted or disrupted during normal installation.

Jacket

1. Nonmetallic Thermoplastic Jacket: Shall be
polyvinylchloride and : all meet the physical

requirements of Part 4, ICEA S-68-516 for this type of
jacket.

2. Jacket Thickness

+ Conductor Size: #2 minimum
+ Jacket Thickness--Minimum Average: 80 mils

Identification

1. A permanent marker indicating "The manufacturing
company, year of manufacture and sequential footage

number" repeated each foot shall be inserted under the
copper shield tape.

APRIL 1992 UE&C PROJECT 6237.006
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2. Print every 24 inches on the jacket the name of
manufacturer, plant number, type of material,
insulation thickness, conductor size, rated voltage
and year of manufacturer.

END OF SECTION
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WRAP MODULE 2A

SPECIFICATION SECTION
FOR

16141 SWITCHES, RECEPTABLES AND ACCESSORIES

PART 1 GENERAL

1.01 SECTION SCOPE
1.02 RELATED SECTIONS
1.03 REFERENCES
1.04 SYSTEM DESCRIPTI]
1.05 SUBMITTALS
1.06 DELIVERY, STORAGE AND HANDLING
1.07 SITE CONDITIONS
PART 2 PRODUCTS
2.01 MANU ACTURERS
2.02 MATERIALS
2.03 EQUIPMENT
2.04 COMPONENTS -
2.05 FABRICATION
2.06 SHOP QUALITY CO [ROL
PART 3 EXECUTION
3.01 PREPARATION
3.02 ERECTION, INSTA] ATION AND APPLICATION
3.03 FIELD QUALITY CONTROL
3.04 ADJUSTING AND CLEANING
3.05 DEMONSTRATION
3.06 PROTECTION
APRIL 1992
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SECTION 16141

SWITCHES, RECEPTACLES AND ACCESSORIES

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establi: s the requirements for
detailed design, fabricatic installation, start-up, and
acceptance testing of switc s, receptacles and
accessories for WRAP Module 2A.

1.02 RELATED SECTIONS

1.03 REFEREN( S

2
| B
ag A. All materials, equipment, fi rication and testing shall be
. in accordance with, I t not limited to, the applicab.
requirements of ANSI, IEEE, A, UL, OSHA, NEC and « 1L
applicable state and local « s.

B. In case of a discrepancy or conflict between various
applicable standards, the : indards with the highest and
more stringent requirements sh: °1 govern.

1.04 SYSTEM DESCRIPTION
A. Switches, receptacles and accessories are for operating
and providing power to related electrical equipment and
lighting.
PART 2 PRODUCTS
2.02 MATERIALS

A. Switches

1. Toggle Switches for Lit¢ :ing Circuits: Shall be
single-pole single-throw or three way, manufacturer’s

Specification Grade, 1. =277 volt AC, with grounding
means, grounding screw, grounding pigtail or self-
grounding strap.

a. 15 Ampere: Hubbell No. 1200-G Series
b. 20 Ampere: Hubbell »>. 1220-G Series
c. Switch handle Colors: Shall be as follows:
APRIL 1992 UE&C PROJECT 6237.006
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+ Finished Areas: Ivory
+ Unfinished Areas: Brown

2. Toggle Switch Lighted Type: Same switch specification
as specified in above Paragraph 1, except with neon
light illuminated translucent handle.

a. Ivory Handle Lights: When load is off:

+ 15 Ampere: Hubbell No. 1200-IL Series
«+ 20 2 rere: Hubbell No. 1220-IL Series

b. Red Handle Lights: When load is on:

* © 15 Ampere: Hubbell No. 1200-IL Series
- 20 Ampere: Hubbell No. 1220-IL Series

B. Receptacles

1. Convenience Receptacles for 115 Volt, Single-Phase
Wall Outlets: Shall be manufacturer’s Specification
Grade, 2 pole- 3 wire, grounding type, 125 volts AC or
DC, NEMA conf juration No. 5-15 or 5-20.

a. 15 Ampere: Hubbell No. 5260 Series
b. 20 Ampere: Hubbell No. 5360 Series

c. Color of Receptacles: 1Ivory for finished areas
and brown for unfinished areas.

2. Convenience Receptacles for Voltages Above 115 Volts,
Single- and Three-Phase: Shall be single, grounding
type, manufacturer’s Specification Grade of the NEMA
configuration number as specified on Drawings.

Color of Receptacle: Black

C. Co -~ Plates for Surface-Mounted Dev*‘--- °‘n Plan“ Areas:
Shall be stainless steel.

D. Cove— Tlates for Wiring Devices in ¢-*-“por a-~ Ind--7 "-—p
Locations: Shé 1 e of cast material and equipped with a
neoprene gasketed spring door.-

E. Cover Plates fo~ 7lus™ ‘ifounted Devices in Finished Areas:
Shall be stainless steel in general occupancies and in
laboratories and restrooms.

END OF SECTION
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SPECIFICATION SECTION

16152 ELECTRI

]

PART 1 GENERAL

FOR

,~=PACKAGED MECHANICAL EQUIPMENT

ILE OF CONTENTS

ID HANDLING

ON AND APPLICATION
L
NG

1.01 SECTION SCOPE
1.02 RELATED SECTIONS
1.03 REFERENCES
1.04 SYSTEM DESCRIF I[C
1.05 SUBMITTALS -
1.06 DELIVERY, STORAGE
1.07 SITE CONDITIONS
PART 2 PRODUCTS
2.01 MANUFACTURERS
2.02 MATERIALS
2.03 EQUIPMENT
2.04 COMPONENTS
2.05 FABRICATION
2.06 SHOP QUALITY CONTROL
PART 3 EXECUTION
3.01 PREPARATION
3.02 ERECTION, IN¢ ! f
3.03 FIELD QUALITY CONI1
3.04 ADJUSTING AND ¢ ?
3.05 DEMONSTRATIC
3.06 PROTEC .ON
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SECTION 16152

ELECTRICAL--PACKAGED "HANICAL EQUIPMENT

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification descril material and work to be
performed in the electric: lesign and construction of
packaged mechancial equipi .
1.02 RELATED SECTIONS
1.03 REFERENCES

A. National Electrical Manufac' rer’s Association (NEMA).

B. Institute of Electrical ar lectronic Engineers (IEEE).

C. American National Standards Institute (ANSI).
D. National Electrical Code ( ) = 1990.

E. Occupational Safety and Hea h Act (OSHA).

F. American Welding Society ( 1IS)

G. American Society of Testing Ma! rials (ASTM)

H. American Society of Heatina. Refrigeration and Air
Conditioning Engineers (AS AE)

I. Air Moving and Conditionin Association (AMCA)

J. Air Diffusion Council (ADC)

K. Air Conditioning and Refric ration Institute (ARI)
L. Underwriters’ Laboratories Inc. (UL)

M. Joint Industry Council (JIC)

N. Insulated Cable Engineers . sociation (ICEA)

APRIL 1992 UE&C PROJECT 62 7.006
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0. The packaged mechanical equipment shall be designed,
completely facto: assembled, wired and tested in
accordance with f{ : latest applicable standards of the
rabove.

P. If there is an ar \rent discrepancy between any of the
requirements of this Specification and the standards and
requirements : . .ated in Paragraph A. above, or of any
applicable statute, ordinance or code, then the ost
stringent requirements shall apply.

1.04 SYSTEM DESCRIPTIO

A. The intent of this specification is to present reference
standards as to g 1lity of electrical material and
workmanship. This specification is not all inclusive and
the specific specification for the packaged unit involved
will cover mor d :ailed requir¢ =nts. In case of
conflict, the mechanical equipment specification will

T normally control.

B. General

Complete items as required on the Equipment Data
Sheets.

2. Each equipment furnished shall be a complete assembly.

a. Installation of the packaged equipment sha 1

require .y setting in place, coupling to the
driven .pment and making power and control
cable ¢ :ctions.

3. When packa :d equipment is factory assembled and
coupled to the driven equipment, installation of each
unit assembl hall require only setting in place and
making power d control cable connections.

4. Accessible external surfaces of the equipment which
operate at surface temperatures exceeding 60°C (140°F)
shall be ; rsically guarded, isolated or thermally
insulated » protect against contact by personnel.

C. All electrical equipment shall be new and the complete
unit shall be designed, constructed, installed and tested
in accordance wil the latest provisions of ANSI, IEEE,

APRIL 1992 UE&C PRC ZCT 6237.006
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Junction boxes--JIC Type (Hoffman,
Carlon)--NEMA 1 and 4

Junction boxes--NEMA Type 1 and 4,
(Hoffman, Carlon) .

Control Devices

»  Push Butto Heavy Duty, (Crouse-Hinds Allen
Bradley) NEMA 1 and 4

120 Volt Manual Motor Starters

+  OQutdoor (Allen Bradley-Bulletin 600,
Crouse-Hinds Type NSS)

- All Others (Allen Bradley-Bulletin 600,
Crouse-Hinds Type NFS)

Note: Al momentary contacts shall be rocker- m
type.

Relays, Nonti : A.C.: Industrial control type-

Delay Allen Bradley Bulletin 700 Type P,
Westinghouse Type AR, G.E. Type CR,
Cutler Hammer Type M-600

D.C.: Allen-Bradley Bulletin 700
Type N, Westinghouse Type ARD.

A.C./D.C.: hermetically sea 2d
contact type - Allen-Bradley Type R

Relays, Time Delay Pneumatic time delay relays of an
industrial grade having temperature
compensation with plug-in headers
Agastat Series 7000, Allen Bradley
Bulletin 849

Solid state timing relays of an
industrial grade having temperature
compensation with plug-in headers,
similar and equal to Agastat Series
9000, Allen Bradley Bullet in 852S

Sequence Timers ATC Series 2400 motor driven
’ contact type or equal
APRIL 1992 UE&C PROJECT 6237.006
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2. Thermocaug e circuits which shall be wired > a
separate Thermocouple Terminal Box. Shields shall be
wired to separate terminal points.

3. DC Analog, AC Analog, RTD’s, Digital signal or
measurement circuits may occupy the same
Instrumentation Terminal Box, but shall be terminated
on separate terminal blocks. Shields shall be wired
to separate terminal points.

4. 480-Volt power and control circuits wired to a
separate control box.

Power Supplies an Voltages

1. Nominal ratin ; of power supplies available to supply
.the packaged equipment are as follows:

- 120 volts, l-phase, 60 Hertz (Preferred)
+ 208Y/120 volts, 3-phase, 60 Hertz
- 480 vc ts, 3-phase, 60 Hertz (Preferred)

2. Incoming power to main control panel of equipment
package shal terminate at a main breaker.

3. Motors shall be rated as shown on the Motor Data
Sheets and in general comply with the following:

a. Motors, fractional horsepower greater than 1/2 HP
and up to but not including 200 HP will be
controlle by the Plant Control System shall be
powered from Motor Control Centers provide by
others an be rated 460V, 3 phase, 60 Hertz.

b. Fractional horsepower loads 1/2 HP and less, rated
120/208 V @ controlled by the Plant Control System
will be provided a 3 ampere make and break 120/208
VAC nonmotor rated contact from an interposing
relay by the Plant Control System. The Contractor
shall ro .de interfacing terminal ‘box with
terminal blocks to accept this dry contact and in
addition terminals to accept the 120/208 VAC ower
circu: . The terminal box shall have 25 percent
spare for use by others.

c. Fractional Horsepower loads 1/2 HP and less and
not cont: .led by the Plant Control System may be
rated 120/230 VAC. The Contractor shall provide

PRIL 1992 ) UE&C PROJECT 6237.006
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all necessary control and switching equipment or
these drives. ’

d. 120-Volt motors shall be heavy duty or explosion
proof type enclosure for long life and
dependability.

4. The Contractor shall s1 ply the necessary transfor s
and associated switchi: and protection equipment for
voltages other than those listed above.

5. Control circuits shall e 120 vo. s, AC, 60 Hertz,
grounded neutral.

6. The voltage to ground on any instrument device for
control and/or indication shall not exceed 120 volts.
Normal instrument power shall be 120 volts, 60 Hertz,
single phase.

D. Enclosures and Miscellaneol Material

1. Enclosures shall be constructed of #16 minimum gauge
to assure rigidity and d r-rability and shall be eit :r
stainless steel, galvanized steel, fiberglass or
fiberglass-reinforced olyester or per equipment
specification.

2. All miscellaneous material, such as channel, angle,
strut, hanger rods, clamps, angle clips, etc., shall
be provided as required.

3. All attachment hardware, such as bolts, nuts, screws,
washers, etc., shall be stainless steel. Cadmium
plating or elector galvanizing is not acceptable.

4. All hardware shall be heavy duty industrial quality.
Items, such as Korn Kle s, speed clips, scissors
clips, flange clips, set screw couplings, etc., are
not acceptable.

5. All junction boxes, ter inal boxes, enclosures for
relays and enclosures for ci trols shall be properly
sealed against the entr 1ce of dust and mc sture and
shall be equipped with breathers and drains. Space
heaters shall be instal =2d where required on motor
data sheets.

APRIL 1992 UE&C PROJECT 6237.006
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Enclosures for electrical equipment shall be suitable
for the envirc¢ ment in which they will be located as
stated in the Mechanical Equipment Specification
environmental condition section and shall be as
follows:

Indoor Locati s NEMA Type 1
Indoor Process (SWP) & Outdoor Locations NEMA Type 4

Suitably loc: :d, flush-hinged access doors shall be
provided with a maximum width not to be more than 30
inches. The )ors shall be constructed with
stiffening members, if necessary, to ensure rigidity.
Door handles all be corrosion resistant and capable
of being pedl ked.

Enclosures sh .1 be suitable for cable entry from
above and bel 7 as specified on the Specification
Details Tabulation. The panel drawings shall show the
areas for cable entrance including pertinent
dimensions.

Engraved nameplates shall be provided for each
instrument or evice where mounted on the face of the
panel or within the panel exposure. All devices, such
as disconnect switches, relays, fuses, etc., are to be
identified.

Nameplates sh |1 be legible, substantial and
permanent--su :able for the environmental conditions
specified.

Each free-standing enclosure shall be provided with
the following:

a. Sufficient interior lightiné to illuminate
ade 1ate] the enclosure interior. Light ng shall
be contrc .ed from conveniently located switches.

b. One dupl ¢ receptacle, grounded type, 120-V ac,
NEMA 5-15R configuration, locate inside on a side
wall in a readily accessible position and fed from
a sui ible power source.

>1 Equipme : and Devices

Refer to the Electrical Material List in Section 2.01
for acceptable manufacturers and equipment types.

UE&C PROJECT 6237.006
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a. Provide engraved plastic legend plates to identify the
function of each item.

Auxiliary Contacts: Provide one extra convertible,
normally open or normally closed, auxiliary contact for
each magnetic motor starter in addition to the holding
contact and any 2quired interlocking contacts.

Overl--4 Assembly 2ater Elements: Size based on the
actual motor namer ite full load current rating and the
asser Ly manufacturer’s recommended heater based on
starter an motor ambient temperatures and motor service
factor.

a. OQuantity: One for each pole
b. Type: Thermal or induction type

Switch -—-"_Fuse Units: Not acceptable for motor overload
protec unless specifically indicated.

Raceway, Wire an able: Raceway, wire, cable and
accessories shal onform to the requirements of Division
16, Electrical, and NEC.

Heating Elements

1. Heating elements shall be metal-clad and shall be
provided with thermal enclosures to prevent exposure
of live p rts.

2. Heating € =2ments to 1800 watt rating shall be rated
for 120 volt. single phase operation. Higher wattage
heaters shal e suitable for 480 volt 3 phase
operation.

3. Heaters v ere specified shall be readily accessible
for replacem« and shall be provided with protective
screens if 1« ted where they may be directly
contacted by personnel. Each space heater shall be
protected wi- a properly rated fuse of the
nonrenewable 'pe. :

Wiring

1. Wire and Cak 2 Types

APRIL 1992 UE&C PROJECT 6237.006
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methods and materials must be compatible with
radicact /e conditions per equipment
specification.

j. Wirin shall be so arranged that instruments of
devices mav be removed and or serviced without
unduly d: arbing the wiring. No wire shall be
routed ac 35s the face or rear of an instrument,
junction box or device in a manner which will
prevent 1e opening of covers, remove of
equipment or access to leads, terminals or
instnt =21 s.

k. Low-leve nstrumentation wiring shall be 2/c, 3/c
or 4/c t ted, and/or twisted shielded cable not
less tha ©o. 16 AWG stranded tin-coated copper
conductor. Type PLTC Low-level signal cables must
be separi ely bundled from all control cables and
must be maintained at 6 inch minimum spacing from
control b 1dles. Where s :h spacing cannot be
maint .ne low-level bundles shall be at right
angles to others or enclosed in ferrous conduit.

2. Circuit/Wire Identification

a. Each circuit and/or wire shall be identified at
each end d in all junction, terminal and pull
boxes wii the proper identifying number.
Identifying labels shall be firmly attached to the
cable, wire, or wires, and shall be of a permanent
nonweathering type.

b. An indivi al wire shall have the same assigned
number at each end and at each location where it
is termin :ed.

3. Wire Color Co .ng
a. Single Phase, AC

Line - Black
Neutral - White

b. DC Circu :s (Power and Control)

Positive Leads and Busses - Red
Negative Leads and Busses - Black
APRIL 1992 UE&C PROJECT 6237.006
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c. Thermocouple Wiring--Per ANSI Standards

d. Insulated Grounding
Conductors - Green

e. Combination Starter Terminal No.

+ Hot--1 - Black

- Ground--X2 - White

+ Coil-Hot--3. - ed

- Coil--Neutral (¢ - Orange

f. Annunciation (AC or DC)

+ Signal - Black

Common - Red
4. Where it is necessary { terminate 120 volt (nominal)

or higher voltage circuits in control panels, termii
boxes or other enclosures containing lower voltage
conductors, the higher : tage conductors she"
isolated with an insuli ing cover or barrier and
identified with a label showin the voltage and the
service.

5. Terminal Box and Contrc Panel Wiring Details

a. All control wiring external to enclosures shall be
terminated within the enclosures using T&B Sta-Kon
or approved equal insulated spade lugs on devices
with screw-type terminals. Terminals shall be
sized to the current carrying requirements of the
conductor. Splicing of any circuits is not
permitted.

b. Wire and cable shal] be neatly dressed with nylon
ties and shall be free from nicks or cuts in the
copper conductor. Plastic wire duct, Panduit or
equal may also be used as an alternate to nylon
ties. Self-adhesive "stick-on wire" tie bases are
not acceptable.

c. All wiring shall be suitably sized for the service
intended and each end of each conductor shall be
permanently tagged in accordance with the
schematic and wiring lagrams with plastic,
printed wire markers.

APRIL 1992 UE&C PROJECT 6237.006
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d. A maximum of two conductors per terminal shall be
permitted. This includes all internal panel
wiring plus terminal allowance for all external
wiring normally required.

e. A minimum of 25 percent spare terminals shall be
provided in all terminal bo: 35 and control panels.

f. Terminal and junction boxes shall be sized per
Article 370 of the NEC for the aximum nun r of
terminat 1s in the box (including the 25 percent
spares m :ioned above) and based on two No. 14
AWG wires per terminal.

g. Contrc panel wiring shall be done in a neat and
professional manner and shall be laced and/or
secured in wireways. Wiring shall be collected
and gathered wherever possible; however, control
and power wiring shall not be intermixed.

£3

h. All therm ouple extension wiring connections to
terminal blocks shall be made without lugs.
Thermoco' .e terminal blocks shall be specifically
designed ror the thermocouple-type wire. Twist
both w res together on one terminal.

6. Miscellaneous Wiring Details

a. Wire nuts shall not be used. Splices in junction
boxes or at lighting fixtures shall be made with
self-insulated crimp type connectors. These
connections shall be waterproofed with rubber tape
and viny plastic electrical tape to prevent the
entrance of moisture into the connector.

b. Components requiring soldered connections for
instal ation and/or replacement shall not be used
except in nonprocess areas. Soldered connections
may be used in equipment, such as transducers and
transmitters, located in process (SWP) areas
provided the equipment is installed so that it can
be readily disconnected and moved to a nonprocess
area for king the soldered connections.

c. Splices or taps shall be avoided in power or
control wiring. 1In general, wire or cable ¢ 2all
be installed in a single continuocus length from
termination point to termir :ion point. Wire
APRIL 1992 UE&C PROJECT 6237.006
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m. All wiri: connections to screw type terminal
blocks will be made using insulated ring lugs, T&B
STA-KON or equal.

n. Control circuits for motors shall contain only

those ¢ nents necessary for control of the
indivic motor. A motor driven service and its
spare ¢ . not have contacts of one relay in both
circuits. A single contact of a relay or sequence
timer sh:”". not be used to control more than one
motor.

I. Conduit Systems

1. Packaged mechanical equipment shall have a complete
conduit syste The conduit system shall include, but
not be limite to: conduit, conduit fittings,
condulets, pu . boxes, junction and terminal boxes,

. braces, hangers, brackets, supports, cover plates,

2L drains, bo li | jumpers, etc.

2. All electrica circuits shall be run in IMC
(preferred) or rigid conduit, threaded and bearing the
label of a ma ifacturer listed by Underwriters’
Laboratories. All conduit shall be level, plumb and
installed in neat and workmanlike manner. Conduit
shall be inst .led either parallel with or
perpendicular to structural members and grouped
wherever poss »)le. Conduit shall be supported at
spacings not to exceed the following:

Conduit Size Maximum Support Spacing
3/4" - 1" 107/=0"
1=1/2" 147 ="
2" 161_0"
3" and ab re 207-Q"

3. Conduits of m .tiple duct systems shall have a minimum
separation of 2 inches for conduit to 2 inch nominal
size, and a n 1imum separation of 3 inches for 3 inch
and lar :r size conduit.

4. Conduit and p .1 fittings shall not be located in
inaccessible places where difficulty would be
experienced in wire pulling. Conduit and/or conduit
fittings sha not be welded to any pipe or structure.
Conduit shall not be installed within 6 inches of

APRIL 1992 ‘ UE&C PROJECT 6237.006
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12. Liquid-tight flexible nonmetallic conduit shall be
terminated at oth ends using insulated, threaded,
watertight cor ectors, Carlon type LT or equal.

13. Conduit shall be installed in such a manner as to
-prevent the collection of trapped condensation and all
runs of conduit shall be arranged so as to be free of
traps whenever possible.

14. Power wiring =« 1 not be mixed with control,
instrument or alarm wiring. Power circuits shall be
run in separate conduits and terminations shall be
made in separate junction and terminal boxes.

15. Small single conductor wires or small O0.D. single or
multiple pair shielded wire shall not be run in the
same conduit with larger 0.D. multi-conductor cable.

16. The maximum number of single conductor wires in
service per cc¢ duit shall be limited to 15 in 1 inch-
and limited to 25 in 1-1/2 inch.

17. Conduits or wireways containing thermocouple lead ‘
wires shall »t contain any other wiring. |

J. Grounding and Bonding

1. Where residual voltage may exist following equipment
disconnection from the power source, a warning sign
shall be provided.

2. Electrical circuits, exposed noncurrent carrying metal
parts of electrical e 1i1ipment and metal structures
shall be aqrounded in accordance with provisions of the
National lectric Code.

3. All grounding cables and wires shall be insulated to
prevent corrosion.

4. Green insulat¢ wire shall be used only for the
grounding conductor and for no other purpose.

5. A ground wire sized in accordance with the provisions

of the National Electric Code shall be inst:z led in
the conduit to all motors.

APRIT 1992 UE&C PROJECT 6237.006

FILE NO. 16152 - 19












~ WRAP MODULE 24
CDR LAYOUT - AFFINITY ANALYSIS

FACILTY
SUPPORT
HVAC

NON-~SWP AREA SWP_AREA NON-SWP AREA _ ™\ /" ' <o
B
&
\
¢
ya

SPEDT T

PERSONNEL PARKING/
BUS DROP

S

| § 007

S e
L = J LEGEND
— N N e
L m— —
.ﬂ ELECTRCAL ) r — cua&u:.m
I l | s <}:::| CRawATON
T ‘L l ) =
=7
y ] %

EXHIBIT A












T A
|
|
. } !
| g : ® @ 0
; ; ; | rrmsmun | B
| { | I’}* A SN = A
| | ‘%ﬁﬁ—' | 20
: ! . c _— = = = ————e -
5 o © | [ 7
: | ; I coupyteR i ; ol
| 0 ———;»——— AJ_ -+ —-c—-—}-—(:)
( O CONTROL E i ! 1
ROOM t | { v
r ll Hi A‘ \ni l “ y
| I T ) <l | J, —( : )
» ] R || S A
5 ' | @ i i ; !
i, ! ' ! ' ' ! '
; ] : | EQURYENT 33
| . ; z I ®#
| ’ I | I ‘ 'TEN 1 )
i j LUNCH i i | | :
3 { T Roou | | §_® —_—T__ .— o _l -FN—@
| PROTECTION| I ¢ 1
. i R ! L? | | !
‘ | // : : & 0 | | | E
o i N ; : : | |
] T t—b—- -0 - 0
| i ' | b r : ‘ : ! ‘ 1 [
S SIZE REDUCTION, SORT, | L wouens MECHANICAL | ® [ ‘ ! ®
i SAPLE B REPAKAGE | i =f_="\7“+"m W[_ﬁ- | 1’ 1; b \i ‘ : I ' °
| _ B ’\J!_ _i_i_ ~ l r | E‘J—\L_ i . T‘ A “| : { I i i
L A IR SR R " T -
P ' L ' i | | !
: i | : h | | |
| T 7 | | . | | | |
o | = ([ — 1 | J' i i ' ' ’
i ¢ i T v _®
! $ l l 1 !
g SAMPLE !
b ¢ i Il MANAGEMENT| ; | ! | ,
: . 3 ! | ! PROCESS FLECTROAL UPPER LEVEL PLAN
, Yot e | l " HVAC f oo l|
: Q—;J 0 - - —_— - 5 - - - - - - M- 1 @
: 0 ‘ i ' i
5 ﬁq ey Empm | WASTE RECEING } l’ E ! | ( ; f EXHIBIT B
i B [ o l | ! | United Engineers
) \ ] - | l | : : | Constructors
e o ! I 1 N B L ! : A faySuss Compery
! I i i | | ‘ - Westsra Operations
| TRNERTTAL ¢ SO-¥100-COR—001
| [ R U.S. DEPARTMENT OF ENERGY
ESoeD | LowS . BOHLAND OPERANGNE OFFICE
ORASN | Luchem | /2192
GQROUND LEVEL PLAN ) WRAPZACSBISEETUAL DESIGN
o FLU LAN
o‘: ARCHITECTURAL
A PRELIMINARY r l oreER x| Mmoo . [y ORAYDED MLMBZR v
v o ICXIPW Y OY/DAT JOR BY/0AR PPRLE AR onam
REFERENCE. DRAWINGY REVISIONS APEROVED FOR 08 LD OLSON D A
egeo— ORAWING TRACEABITY UST NEXT USED ON: i CADFILE: wR2AFPY I CADCODE:  2C:1BM: ACD2: 11:NN T [ ] SCAL: 1NE » '-g] Cmcmant we AVDY | semions
FOMPITITER ATNERATEN un uaniiAl CHANGES Al LOWED










P.















PART 1

1.01
1.02
1.03
1.04
1.05
1.06
1.07

PART 2

2.01
2.02
2.03
2.04
2.05
2.06

PART 3

3.01
3.02
3.03
3.04
3.05
3.06

APRIL 1992

SE

16252 |

GEN] AL

€ TION SCOPE
RELAT ) SECTIO
REFERENCES
SYSTEM DESCRIPT:
SUBMITTALS

WRAP MODULE 2A

ZIFICATION SECTION
FOR
NUAL TRANSFER SWITCHES

ABLE OF COM™™YTS

DELIVERY, STORAGE AND HANDLING

SITE CONDITIONS
PRODUCTS

MANUFACTURERS
MATERIALS
EQUIPMENT
COMPONENTS
FABRICATION

SHOP QUALI CONT

EXECUTION

PREPARATION
ERECTION, S
FIELD QUALITY
ADJUSTING AND
DEMONSTRATION
PRC ICTION

FILE NO. 16252 - 1

)L

'ION AND APPLICATION
oL
IING

UE&C PROJECT 6237.006












WRAP MODULE 22

SI CIFICATION SECTION
FOR
16310 AERIAL POWER DISTRIBUTION

TZz»7™ NE CONTENTS

PART 1 GENERAL

1.01 SECTION SCOPE

1.02 RI'" "TED SECTIO 3

1.03 REFERENCES

1.04 SYSTEM DESCRIPTIO

1.05 SUBMITTALS

1.06 DELIVERY, STORAC AND HANDLING
1.07 SITE CONDITIONS

Yy
S
o

Fouk

PART 2 PRODUCTS

P

s
B,
o
Oy

i 2.01 MANUFACTURERS

2.02 MATERIALS

2.03 EQUIPMENT

2.04 COMPONENTS -
2.05 FABRICATIO

2.06 SHOP QUALITY CON' L

PART 3 EXECUTION

3.01 PREPARATION

3.02 ERECTION, INSTA!] 'ION AND APPLICATION
3.03 FIELD QUALITY C( {OL

3.04 ADJUSTING AND C] [ING

3.05 DEMONSTRATION

3.06 PROTECTION

APRIL 1992 UE&C PROJECT 6237.006

FILE NO. 16310 -1



WRAP MOD! E 2A
SECTION 16310

AERIAL POWER DISTRIBUTION

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification establishes the requirements for

detailed design, fabricat: , installation, start-up and
acceptan : testing of the rial power distribution ‘om
ex] ting ~erhead power lines at Hanford for ¥V AP Module
2A.

1.02 RELATED SECTIONS

1.03 REFERENCES

gf: A. American National Standards Institute
: ANSI Standard C2.2

B. Safety Rules for the Inst: lat »n and Maintenance of
Electric Supply and Commur :ation Lines (NBS Handbook

H81) .

C. National Electrical Safety : (ENSC) shall be the basic
code for design and constr m of serial lines at
Hanford.

1.04 SYSTEM DESCRIPTION
A. Overhead lines shall be designed to meet the requirements
for NESC Grade B unless a ower grade is ¢ ecified in the
supplemental Design Criteria.

The assumed conductor loading shall be as specified by
NESC for Medium Loading District.

PART 2 PRODUCTS
2.02 MATERIALS
A. Conductors (Open Wire)

1. Open wire on crossarms shall, in general, be used.

APRIL 1992 ) UE&C PROJECT 6237.006
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WRAP MODULE 2A

2. Where possible, the phase sequence (A-B-C) of open
wire conductors and cables shall be from top to bottom
and left to right when facing the source of power.

3. Wire extensic shall match existing 556 kcmil ACSR
construction.

4. All conductor clearances shall be per ANSI-C-2,

Section Z 4.

5. Open wire line conductor splices shall be of the
twisted sleeve or compression type. Self-gripping
(automatic) tension splicing sleeves shall not be
P used.

— ' 6. Line conductors shall be secured to pin insulators
with soft annealed hand-wrapped wire ties.

a. Each tie should securely bind the conductor to the
insulator to resist chafing.

b. The tie ¢ all snugly engage the conductor on each
side of 1t e insulator.

c. Composition of ties must be similar to the
composition of the conductors.

d. Preformed aluminum armor rods with center marking
shall b sed for conductor protection at tie
points with certain ACSR and stranded aluminum
conductors.

e. Applications include:

* Single~-insulator side-groove tie and double-
insulator side-groove tie for use on pin
insulators at angles in the line
Single-insulator top-groove tie and double-
insula’ r top-groove tie for use on pin
insulators tangent in the 1line

+ Double-side-groove ties and double-top-groove

ties v :re necessary to provide additional
strength and security.

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A

3. The minimu setting depth for poles shall be according
to the following:

Curves,
Straight Line Corners, and
Pole: Length Setting Points of Extra

Feet De=+r Strain
30 57-gM 57—
35 6/-0" 67 -0"
40 67’=0" 6’=-6"
45 6’=-6" 770"
50 77=0" 77=6M"
55 7f-6" g7=0"
60 g8’-Q" g’=-6"
65 8’-6" 9’_0"
70 gr-Q" 107 -0
80 107 -0" 10’ -6"
85 10/ -6" 117-0"
90 11’_0" 11’-6"
95 11’-o" 12/-0"

4. Holes for wood poles shall have reasonably straight
sides. -

Holes shal not be grossly oversize, but shall be
sufficiently arge to permit use of a tamping bar all
around the pc 2.

5. Backfill around poles in sand and gravel areas shall
preferably be compacted by flooding the backfill
material as it is placed with copious quantities of
water.

a. Where the use of water is impracticable, the
backfil 1all be placed in 6 inch lifts and
thoroughl compacted by hand tamping.

b. Surplus excavated material shall be placed around
the pole in a cone approximately 1 foot in height.

C—--ssarms
1. Shall be 9 f¢ : 2 inches in length.
a. Shall e ichined, chamfered, trimmed and bored

for stud and bolt holes before pressure treatment.

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MOI . 2A

b. Factory drilling shall be provided for pole and
brace mounting, for 4 pin or 4 vertical line-post
insulators, and for 4 suspension insulators,
except where otherwise indicated or re 1iired.

c. Drilling shall provide required climbing space and
wire clearances.

d. Crossarms shall be straight and free of twists to
within 1/10 inch p foot of length.

e. Bend or twist shall be in one direction only.

2. Crossarms shall face ei h other on alternate spans on
level construction.

3. Line deviations for 20° or less may be on a double arm
mounted to bisect the gle.

4. One piece steel angle ossarm braces shall be used
where the conductors a No. 0 Awg or larger.

Insulators: For supporting power conductors hall be wet
process brown porcelain and shall conform to EEI-NEMA
standards for the class.

C. Guy and Anchors

1. Shall be designed and stalled according to Hanford
Plant Standard Instructions DI-E-4-1 and DI-E-4-5 to 9
and E-4-1, E-4-5 to 9, nclusive.

2. In order to avoid conf ion, guy strand shall e
limited to two grades; iemens-Martin grade for
distribution lines, an High Strength grade for
communications messeng .

D. Switches and Cutouts

1. Disconnecting switches or the purpose of
sectionalizing lines shall be group operated.

a. Where mounted on p« es, sectionalizing switches
must be equipped with lockable lever for
operation from the ground.

b. Ice break criteria shal be utilized.

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A
E. Lightning Arresters: Shall be distribution class, valve

type, rated 15 kV and 95 percent BL (ANSI C62.1 and
Cc62.2).

END OF SECTION
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WRAP MODULE 2A
SECTION 16315

POWER TR SFORMER

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establis 2s the requirements for

detailed design, fabrication, in: allation, start-up, and
acceptance testing of a power transformer complete from
the incoming line terminals 1 the outgoing feeder
terminals for WRAP Module 2A.

1.02 RELATED SECTIONS

1.03 REFERENCES

. A. American National Standards Institute (ANSI)

e ANSI/IEEE C57.114 Seis Lc Guide for Power
Transformers and Reactors

B. American Society for Testing and Materials (ASTM)

C. 1 2rican Welding Society WS)

D. 1Insulated Cable Engineers ssociation (ICEA)

E. Institute of Electrical and Electronic Engineers (IE! )

F. National Electrical Code, 1990 (NEC)

G. National Electrical Manuf: :urers Association (NEMA)

H. Occupational Safety and Health Act (OSHA)

OSHA Standards " Genel | Industry Standards CFR 29

Parts 1900 through 1910

I. Underwriters Laboratories IJL)

J. Steel Structure Painting Council (SSPC)

SSPC-SP-10 Surface Preparation

Near White Blast Cleaning
SSPC-SP-2 Surface Preparation

Hand Tool Cleaning
SSPC-SP-3 Surface Preparation

Power Tool Cleaning
APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A

Contractor shall coordinate the physical interface
between the transformer and busway to insure a
matching assembly in the field.

2. Dimensions of the equipment shall not exceed the
maximums shown on the rawings.

3. Transformer shall be ¢ :door, pad mounted type,
compartmental style, self-cooled, liquid filled
consisting of:

« Primary incoming 1lii compartment consisting of
150E amp fuses with disconnect load break
connectors and park. g bushings.

- Transformer section
Secondary low-voltage compartment consisting of
bolted connections and fittings interfaced with ow
voltage bushings.

4. Transformer shall have weather protected and tamper
resistant construction.

E. Transformer Design Requirements
1. Rating of transformer shall be as follows:

- KVA Rating: Per Drawings

- Impedance: Not less than 5.75 percent

- High Voltage: 13,8¢ Delta

«+ H.V. BIL: 95 KV
H.V. Tape: Plus an minus two 2.5 percent full
capacity
Low Voltage: 480/277V Wye

2. Unit shall be mineral oil filled or approved equal,
and shall be in accordance with the latest edition of
the NEC.

a. Insulating liquid shall be shipped in the tank of
the transformer.

3. Transformer shall car: its continuous rating with

average winding temperature rise by resistance that
shall not exceed 55°C.

APRIL 1992 UE&C PROJECT 6237.006
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Transformer shall include all control wiring, devices,
contactors an auxiliary equipment (except fans) for
future forced air cooling.

a. Provisions for fan control from temperature
sensing e lipment shall also be included.

b. Control p rer for fans shall be 120V AC, single
phase.

C. A thermostatically controlled enclosure : iace
heate with ON-OFF switch shall be provided for
fan contr :tor enclosure.

Transforme s 11 be designed to carry short time
emergency wvverloads in accordance with ANSI C€57.92 and
NEMA TR 98 as applicable.

a. Duration 1d magnitude of designed withstand
capak lity shall be as outlined in ANSI C57.12.00.

END OF SECTION
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WRAP MODULE 2A
SECTION 16316

LOW VOLTAGE FEEDER BUSWAY

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establishes the requirements for

detailed design, fabrication, installation, start-up, and
acceptance testing of low voltage feeder busway for the
WRAP Module 2A.

1.02 RELATED SECTIONS

1.03 REFERENCES

A. American National Standards Institute (A 3I)

B. American Society for Testing and Materials (ASTM)
~ C. American Welding Society (AWS)
D. Institute of Electrical and Eiectronic Engineers (IEEE)
E. National Electrical Code (NEC)
F. National Electrical Manufacturers Association (NEMA)
G. Occupational Safety and Health Act (OSHA)
OSHA Standards General ndustry Standards CFR 29 Parts
1900 through 1910

H. Underwriters Laboratories UL)

I. Steel Structure Painting Council (SSPC)

SSPC-SP-10 Surface Preparation

Near White Blast Cleaning
SSPC~SP-2 Surface Preparation

Hand Tool Cleaning
SSPC-SP-3 Surface Preparation

Power Tool Cleaning

L. In addition to the above referenced standards, the design,
fabrication, testing, installation and operation shall be
in accordance with all applicable laws, regulations or
rules of any government authority having jurisdiction over

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A

such installations. In case of conflict, the stricter
standard shall apply.

M. Manufacturers’ as, trade names and model numbers
specified herein are used for facilitating description and
establishing a standard of quality and required design
characteristics.

N. Where a specific revision, issue or date is nc
referenced, the publication in effect at time of purchase
order award shall apply.

O. 1In cases of conflicting requirements, the most stringent
standard shall apply unless approved otherwise by the
Contractor.

P. Contractor shal be apprised of all apparent
d. :crepancies.

PART 2 PRODUCTS
2.03 EQUIPMENT

A. Low voltage fee :r busway and its accessories shall be in
accordance with this Specification and with the
requirements sp¢ ified her in.

B. Equipment shall consist of essentially standard design and
first line quality which meet or exceed the requirements
of this Specification and shall be UL listed and labeled
where possible.

C. Design and Construction
1. Low Voltage Feeder Busway

a. Switchgear shall be connected to the transformers
by a system of low voltage busway as shown on the
Drawings. The contractor shall coordinate the
physical interface between the switchgear, busways
and transformers to insure a matching assembly in
the field.

b. Busway shal be a unific and continuous system

constr1 :ed and tested in accordance with NEMA
BU.1, and AN:t./UL 857.

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MO LE 2A

c. Busway shall be indoor/outdoor with drain holes,
metal-enclosed, nc ventilated, nonsegregated ph e
type.

Flange assemblies shall be provided to allow ter
tight penetrations of a 2 inch prefabricated :al
panel wall. Contractor shall coordinate this w¢ k
with the structur: and architectural work.

d. Bus bars shall be 3 percent conductive copper.

e. Bus bars shall be nsulated.

Bus supports shall be glass polyester (fiberglass)
or porcelain.

f. Busway voltage drop shall not exceed 3 volts line
to line per 100 feet at rated capacity.

;}l g. Maximum temperature rise shall not exceed 65°C at
£re rated capacity and 40°C ambient.

h. Busway ratings shall be as follows:

+ Voltage: 480 Volts, 60 Hertz

+ Current: Per Drawings

+ Short Circuit Current Rating: Per Drawings

- Phases/Wire: 3/3 Wire System with Internal
ground

i. Thermal expansion sections and supports shall be
provided as recommended by the manufacturer.

j. Busway shall be labeled per NEC Artic = 364-15.

k. Manufacturer shall submit busway layout and
dimensions to Construction Manager for review
prior to fabricati:

1. Busway design shall incorporate large air spacings
or insulation between phases and ground includin
the splice locations.

m. Flanged end section of the busway shall provide

watertight connection to the top of secondary
compartment of the ower transformer (two each).

APRIL 1992 UE&C PROJECT 6237.006
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Flanged end section of the busway shall provide
connection to the top of the low voltage
switch« (two places).

Specia _*~11lr -~nd "--"ic~1: One complete set of
all spec . tools or devices required for
operation and/or maintenance of the unit furnished
shall be provided and delivered with the equipment
in a sep: ate container clearly marked with the
name of { 2 equipment.

END OF SECTION
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PART 1

1.01

A.

A.

APRIL 199

FILE NO.

WRAP MODULE 22
SECTION 16317

LOW VOLTAGE WITCHGEAR

GENERAL
SECTION SCOPE
This specification establishes the requirements for
detailed design, fabrication, installation, start-up, and
acceptance testing of the low voltage switchgear for the
WRAP Module 2A.
RELATED SECTIONS
REFERENCES
American National Standards Institute (ANSI)
American Society for Testi ' and Materials (ASTM)
American Welding Society ( )
Insulated Cable Engineers Association (ICEA)
Institute of Electrical and lectronic Engineers (IEEE)
National Electrical Code (l..2)
National Electrical Manufacturers Association (NEMA)
Occupational Safety and He :h Act (OSHA)
OSHA Standards Gel ral lustry Standards CFR 29 Par s
1900 thr jh 1910
Underwriters Laboratories (UL)
Steel Structure Painting Council (SSPC)
SSPC-SP-10 Surface Preparation
) Near Whi- = Blast Cleaning
SSPC-SP-2 Surface Preparation
Hand Tool Cleaning
SSPC-SP-3 Surface Preparation
Power Tool Cleaning

In addition to the above r¢ :renced standards, the design,
fabrication, testing, installation and operation shall be

2 UE&C PROJECT 6237.006
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WRAP MODULE 2A

in accordance with all applicable laws, regulations or
rules of any government authority having jurisdiction over
such installations. 1In case of conflict, the stricter
standard shall apply.

L. Manufacturers’ names, trade names and model numbers
specified herein are used for facilitating description and
establishing a standard of quality and required design
characteristics.

M. Where a specific revision, issue or date is not
referenced, the publication in effect at time of purchase
order award shall apply.

N. 1In cases of conflicting requirements, the most s ringent
standard shall apply unless approved otherwise by the
Contractor.

- O. Contractor shall be apprised of all apparent
Fae, discrepancies.

1.04 SYSTEM DESCRIPTION

A. The low voltage switchgear shall consist of the following
coordinated components:

1. Three incomin 1line sections with instrumentation,
metering, key interlocks and } s duct to bus
transition.

2. A three secti 1 (split) low voltage bus with
nonautomatic tie breakers.

3. Power distribution sections with low voltage feeder
breakers as s wn on the drawings.

PART 2 PRODUCTS
2.03 EQUIPMENT
A. Low voltage switchgear and its accessories shall be in
accordance with this Specification and with the
1 Juirements specified herein.
B. Equipment she consist of essentially standard design and
first line qu ity which meet or exceed the requirements
of this Specification and shall be UL listed and labeled
where possible.
APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A
C. General Design Requirements

1. Connections betwe¢ 1 transformer and low voltage
switchgear shall be low voltage feeder busway. The
contractor shall coordinate the physical interface
beti 32n the switchgear and busway to insure a matchi j
assembly in the field.

2. Dimensions of the equipment shall not exceed the
maximums shown on the Drawings.

3. All openings in equipment shall be guarded to prevent
entrance of rodents.

4. Incon: ions shall consist of full height
" rmid S. :

5. Testing: All buses shall undergo a one minute, 60
. Hertz d:. lectric withstand test in accordance wi
B ANSI standards.

Reports of all tests shall be prepared and certified
to be true, accurate and in accordance wi . the
regquirements of the applicable standards and this
Specification.

Contractor shall furnish test reports for review of
the Construction Manager before shipment of egquipment.

D. Switchgear Design Requirements

1. Ra“"~|s_and De-*‘jJn Parame“~-rs: Low voltage switchgear
shall have the tollowing ratings:

a. Frequency: 60 Hertz

b. Phases: Three

c. Incoming, 3 Wire Circuit: 480V, 3 phase, wye and
ground

d. Outgoing, 3 Wire Circuit: 480V, 3 phase

e. Main Bus Ampacity: Per Dr ving

f. Available Fault At 480V: 65,000 amperes, R.M.S.
symmetrical

2. Each low voltage section shall be a dead front type,

metal enclosed, self supporting structure, flange
connected to it’s main section.

APRIL 1992 UE&C PROJECT 6237.006
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a. It shall consist of the required number of
vertical eeartinne hnltaAd fogether to form one

ADOCMMNLY AppLVALIIALELY TV inches high.

b. Switchgear shall be designed, built and tested in
accordan with applicable portions of C37.20.1,
C37.51; -1558 and the NEC.

1) The feeder circuit breakers and devices shall
be in .vidually mounted with front and rear
acces

a) T @ operating handle, lever and similar
items of each feeder device shall be
e :ernally accessible without opening or
r wval of covers. )

b) C ‘:cuit breakers shall be individually
n inted in isolated compartments.

c) L d connections shall be accessible.
Sufficient space shall be provided to
a ommodate conduit entry, top or bottom,
£ the feeders shown.

.n and vertical bussing shall be
julated.

C. All bus bars shall be copper.

1) All bus work shall be rated to withstand
maxir m short-circuit stresses when connected
to a supply system having fault capacity as
shown on the Drawings.

2) A grc¢ nd bus shall be furnished, firmly
secured to each vertical section structure
and shall extend the entire length of the
switchgear.

a) A crimp type lug for No. 4/0 ct per shall
be furnished at each end of the ground
bus.

3) Al hardware used on conductors shall be
high-tensile strength and zinc plated.

APRIL 1992 , UE&C PROJECT 6237.006
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4) All terminals shall be of the crimp type
suitable for copper cable of sizes indicated.

Phase arrangement shall be A-B-C, left to right,
top to bottom, frc : to back and clockwise when
facing front of eq .pment.

1) Where special circuitry precludes this
arrangement, ¢ 1 with specific Purchaser
approval, an ¢ :ernate bus arrangement may be
considered. .

2) All buses shall be labeled.

3) Buses shall be silver plated at all
connections and splices.

Current rating of a wus connecting a main or tie
breaker shall be equivalent to the frame size
rating of the breakc .

Main bus shall have rovisions for the addition of
future feeder breaki s at both ends.

Small wiring, necessary fuse blocks and terminal
blocks within the switchgear shall be furnished as
required..

1) 2 1 groups of control wires leaving the
switchgear shall be provided with terminal
blocks with suitable numbering strips.

2) 20 percent spare terminals shall be provided.
3) All wiring shall be tagged with numbers shown
on vendor drav ngs using clip-on or
preprinted heat shrinkable wire markers.
Wiring shall be stranded tinned copper Type SIS,
extra flexible; No. 12 AWG minimum sizes for power
and No. 14 AWG mir mum size for control.

1) Current transformer secondary circuits shall
be No. 10 AWG inimum.

2) Conductors she 1 be terminated with insulated
ring tongue terminals.

UE&C PROJECT 6237.006



WRAP MODULE 2A

i. Switchgear shall be provided with adequate lifting
means and shall be capable o~ "Heind :olle’” )
moved into installation position and bolted
directl to the floor without the use of floor
sills.

j. Metering and Current Transformers and Devices.

1) Pro e the following metering on the
sec ary of each transformer:

a) Six current transformers, 0.3 metering
accuracy class at B-2.0 burden, ratio per
Drawing.

by T voltage transformers, 480/120 Volt,
single phase connected on the line side of
e 'h secondary breaker.

c) indicating ammeters, 1 percent
uracy, 250 degree scale, range 0-3200
eres.

d) #O ammeter switches.

e) vo indicating volt: ters; 1 percent
accuracy, 250 degree scale, 0-600 volts.

f) T ) voltmeter switches.
g) One spare set of control fuses.

h) watt hour meters with demand register
(demand interval shall be standard 15
minute with 4-20 MADC output signal).

i) Watt hour meters shall have at 2ast a 30-
reading capacity and shall include a
nary reading, 5-dial, cyclometer

register. Watt hour meter shall be of the
se iflush switchboard type with
rectangular dust proof enclosing ¢ se and
antiglare glass.

APRIL 1992 ' UE&C PROJECT 6237.006
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j) Two control transformers 480/120V, 1 phase

connected ¢« the line side of each
secondary ) eaker for circuit breaker
operation. .

Switchgear shall include protective devices as

shown on the Drawi js and as specified herein v

:h

necessary interconnection, instrumentation and
control wiring. Breakers shall be designed to
ANSI Sstandards C37.13, C37.16, C37.17.

1)

2)

3)

4)

Main and tie shal } draw-out power circuit
breakers.

Main breakers shall be electrically operated,
tie breaker shall be manual, nonautomatic.

Power circuit reaker shall be equipped with
a solid-state ripping system consisting of
three current sensors, solid-state trip
device and fli =-transfer shunt trip.

a) Current sensors shall provide operation
and signal : nction.

b) all elements of solid-state trip device
shall prov 1e continuous currer pick up
and time delay adjustments.

The following solid-state elements shall :
provided as an integral part of the solic«
state trip dev :ce:

a) Main, MCC feeder breakers shall have long
delay current pick-up (0.5 to 1.25 times
sensor rating) and long delay time (4 to
36 seconds at 6 times sens¢ rating).

b) Main and 1 feeder breakers shall have
short del: pic -up (4 to 12 times sensor
rating) and short delay time (0.18 to 0.5
at 2.5 times short delay pic¢ -up).

c) All breake , except tie shall have
ground fau current pick-up
approximately 20 percent to 80 percent of

UE&C PROJECT 6237.006
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sensor rating, but not exceeding 1200
amperes and ground fault time (0.22 to
0.5 seconds).

d) Provide resetable operation indicators
for ground, overload and short circuit
functions.

5) Power circuit breakers shall have a minimum
65,00 amperes R.M.S. symmetrical
interrupting capacity at 480 volts.

6) Breakers shall be lockable in the off (OPEN)
o position.

7) Breakers shall be suitable for use at 100
percent of their rating.

8) The following accessories shall be provided:

a) A portable wheeled 1lift unit shall be
provided for circuit breaker removal and
installation.

b) All special tools, fittings, devices
necessary for the maintenance and
servicing of the breakers.

9) Breakers shall have red and green operating
lights showing breaker position.

a) Red light indicates closed, and green
light indicates open or tripped.

1. Low Voltage Section: A low voltage compartment
shall be rovided to house interface terminal
blocks for connection of monitoring circuits to a
load mon: oring system (by others).

1) Volta @ transformer circuits shall be
connected to screw type terminal blocks.

2) Current transformer secondary circuits shall
be connected to screw type shorting style
terminal blocks.

3) Terminal block arrangement and segregation
shall be as shown on the Drawings.

APRIL 1992 UE&C PROJECT 6237.006
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m. Testing: Switchgear shall be completely
assembled, wired, adjusted and tested at the
factory.

1) After assembly, the complete switchgear will
be tested for operation under simulated
service conditions to assure the accuracy of
the wiring and the functioning of all
equipment.

2) Main circuits shall be given a dielectric
test of 2200 volts for one minute between
live parts and ground and between opposite
polarities.

3) Wiring and control circuits shall be given a
dielectric test of 1500 volts for one minute
between live parts and ground. A certified
test report shall be available to the
Contractor for approval.

E. Nameplates

1. Equipment shall be supplied with tag of stainless
steel material with all pertinent information
inscribed.

a. Tag shall be permanently affixed to the unit in a
conspicuous and accessible location.

b. Tag shall include such information as model
number, serial number, purchase order number,
equipment tag number, equipment listing reference
designator, ratings, voltage, phase, frequency,
and other technical information necessary for
complete identifici ion with manufacturer’s
engineering, design and fabrication records.

2. Engraved nameplates shall be furnished for all
equipment items as shown on the Drawings on both front
and rear sides for all equipment items.

a. In addition, engraved nameplates shall be
furnished for all devices, such as voltage and
current transformers, control fuses (including
current and voltage), switches, instruments and
terminal blocks.

APRIL 1992 . UE&C PROJECT 6237.006
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SPECIFICATION SECTION

FOR
16450 GROUNDING
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1.04 SYSTEM DESCRIPTION
1.05  SUBMITTALS
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1.07 SITE CONDITIONS
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2.01 MANUFACTURERS
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3.04 ADJUSTING AND CLEANING
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GROUNDING
PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establishes the requirements for the
types of grounding systems and their installation for the
WRAP Module 2A Facility.
1.02 RELATED SECTIONS
1.03 REFERENCES
A. All materials, equipment, fabrication and testing shé 1 be
in accordance with, but not limited to, the applicable
requirements of Al [, IEEE, NEMA, UL, OS i, NEC and ¢ 1
applicable state and 1« 1l codes.
B. ANSI/NFPA 70-1990 National Electrical Code
C. Institute of Electrical an lectronics Engineers (IEEE)
) IEEE STD 80-1976 ‘ de for Safety in AC
Substation Grounding
ANSI/IEEE STD 142-1982 Grounding of Industrial and
Commercial Power Systems
D. In case of a discrepancy or conflict between various
applicable standards, the standards with the highest and
more stringent requirements shall govern.
1.04 SYS7 M DESCRIPTION
A. Exposed noncurrent carrying metallic parts of electrical
equipment, metal raceways, building structural steel and
neutral of low voltage and UPS power systems shall be
grounded.
PART 2 PRODUCTS
2.02 TERIALS
A. Conductors: Shall be bare copper, insulated copper or
THHN insulated (green) copper of size indicated on the
Drawing or as required by NEC.
APRIL 1992 UE&C PROJECT 6237.
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2. Averag~ Mer erature Rise: With 40°C maximum ambient
and 30vC average ambient for 15 KVA rating temperature
shall not exceed 115°C with a 185°C insulation system.

For 75 KVA rating temperature shall not exceed 150°C
with a 220' insulation system; and for a 50 KVA
rating either temperature rise with its associated
insulation system may be provided.

3. Electrical ar-~terir+*~<s: Shal lbe fro operation on
a 3 phse, ( Hertz source with 480 volt delta
connected primary winding and 208 wye/120 volt
connected secondary winding with a grounded neutral.

15 KVA Ratings: Shall have two 2.5 percent FCAN and
FCBN taps.

30 KVA, 45 VA and 75 KVA Ratings: Shall have two 2.5
percent _: and four 2.5 percent FCBN taps.

4. Sound Le ‘:s: Shall not exceed standard levels,
according to KVA ratings, which have been established
by NEMA and i SI.

5. Average Te erature Rise: With 40°C maximum ambient
and 30°C average ambient for 15 KVA rating temperature
shall not exceed 115°C with a 185°C insultation
systen.

For 75 KVA rating and higher temperature shall not
exceed 150 with a 220°C insultation system; and for
a 50 KVA rating either temperature rise with its
associated insulation system may be provided.

6. Electrical haracteristics: Shall be for operation on
a 3 phase, 60 Hertz source with 480 volt delta
connected | .mary winding and 208 wye/120 volt
connecte : ‘:ondary winding with a grounded neutral.

15_KVA Ratings: Shall have two 2.5 percent FCAN and
FCBN taps.

30 ", 45 A --° ~°5 KVA and Higher Ratings: Shall
have two 2.5 percent FCAN and four 2.5 percent FCBN
taps.

APRIL 1992~ " UE&C PROJECT 6237.006

F7~ % NO. TRANSFORMERS - DRY TYPE - 3



WRAP MODULE 2A
7. Sound Levels: Shall not exceed standard levels,

according to KVA ratings, which have been established
by NEMA and ANSI C89.2.

END OF SECTION
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SECTION 16470

PANEL] ARDS

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establishes the requirements for
detailed design, fabricat: n, installation, start-up, and
acceptance testing of panelboards for WRAP Module 2A.
1.02 RELATED SECTIONS
1.03 REFERENCES
A. All materials, equipment, abrication and testing shall be
in accordance with, but nc 1limited to, the applicable

requirements of ANSI, IEEE, NEMA, UL, OSHA, NEC and & 1
applicable state and local codes.

B. In case of a discrepancy or conflict between various
applicable standards, the stamndards with the highest and
more stringent requirements shall govern.

i r 2 RODUCTS
2.01 MATERIALS

A. All materials and manufacli red items shall be new and of
first quality and shall be designed and furnished in
strict accordance with all of the governing codes,
ordinances and applicable standards.

2.02 EQUIPMENT

A. Panelboar i o
number, sizes, interrupt ratings and arrangements as shown
on the Drawings.

Panelboards shall be dead-front, factory assembled,
surface or flush mounting of code gauge steel, hinged
door, typewritten directory card, flush type combination
lock and catch, keyed alike with black plastic nameplate
engraved with 0.25 inch white letters designating the
panel as shown on the Drawings.

APRIL 1992 UE&C PROJECT 6237.006
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Panel Bussin— -~ Connectors: Arrange to maintain
sequence phasing throughout, that is, adjacent poles shall
be of unlike polarity and rotated in sequence.

1. Circuit Nui ers: Number for each pole space as shown
on Panel Schedules on Drawings.

2. Ground Bar: Shall be furnished, secured to the panel
enclosure ick box. Bar shall have terminals for
attaching gr 1nding conductors.

3. Neutral Bar: Shall be furnished when panel is
designated for four wire service.

Bar shall I insulated from enclosure, furnished with
connector for bonding and grounding neutral conductor
and also the neutral bus test link when pane 1is to be
used for ser .ce entrance application.

END OF SECTION

APRIL 1992 ; UE&C PROJECT 6237.006

FILE NO.

16470 - 3












WRAP MODULE 2A

SPECIFICATION SECTION
FOR
16480 MOTOR CONTROL CENTERS
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c. 0Or~~'-~ad Relays: Shall be reset from outside the
enciosure by means of an insulated button.

5. Securin~ 2f Draw Out Units: Secure by a spring loaded
quarter-cturn indicating type fastening device, locate

at top front of unit.

6. Combinati-— Motor Starter Units: Shall employ molded

case circuit breakers with magnetic trip element (MCP)
for branch circuit protection.

. 7. Minimum interrupting capacity of motor control unit
€3 shall be 65,000 Amperes RMS Symmetrical.

ﬁﬁ 8. Feeder Tap Units: Shall employ molded case circuit
O brea :wr: :quip; | with “":rmal-magnetic trip elements

for branch cir it p—-~tectinn.

S ' 9. Control Power: Provide with individual control power
transformers with two primary fuses and one secondary
control fuse. Control voltage shall be 120VAC.

a. Unfused Seconday Lead: Shall be grounded.

10. Starter Units: Shall contain the following:

+ Number of Auxiliary Contacts: Two normally open,
one normally closed.

+ Unit-mounted pilot devices and indicating lights as
shown on Drawings and shall be equipped with legend
plates.

+ Indicati | pilot lights shall be transformer tyyr .

11. Ten percent of spare compartments for future use shall
be provided.

END OF SECTION
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SECTION 16501

LAMPS

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification e: iblishes the requirements :
detailed design, fabrication, installation, sta: 1p and
acceptance testing of lamps utilized in lighting fixtures
for WRAP Module 2A.

1.02 RELATED SECTIONS
1.03 REFERENCES
A. All materials, equipment, fabrication and testing shall be
in accordance with, but )t limited to, the applicable

requirements of ANSI, IEEE, NEMA, UL, OSHA, NEC and all
applicable state and local codes.

B. In case of a discrepancy ¢ conflict between various
applicable standards, the standards w :h the highest and
more stringent requirements shall govern.

PART 2 PRODUCTS
2.02 MATERIALS

A. Furnish all lamps for z 1l the lighting fixtures to be
furnished and installed.

Lamps are to be the type specified for each Fixture type
in the Lighting Fixture Schedule on the Drawings.

END OF SECTION
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SPECIFICATION SECTION
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SECTIO 16510

LIGHTING FIXTURES

GENERAL
SECTION SCOPE

This specification establishes the requirements for :
providing and in¢ alling lighting fixtures of size, types
and ratings as shown on the drawings; comprised of, but
not necessarily limited to, lamps, lampholders,
reflectors, switches, ballasts, starters and wiring.

F~"ATED SECTIONS

REFERENCES

All materials, equipment, fabrication and testing shall be
in accordance with, but not limited to, the applicable
requirements of ANSI, IEEE, NEMA, UL, OSHA, NEC and all
applicable state and local codes.

In case of a discrepancy or conflict between various
applicable standards, the standar ; with the highest and
>re stringent require ‘:nts shall govern.
SYSTEM DESCRIPTION
The lighting fixtures utilized in the WRAP 2A Facility are
to be used for interior, exterior, exit and emergency
illumination.
PRODUCTS

EQUIPMENT

Lighting Fixtures -nd Equipment: Furnish as specified on
the Fixture Scheaule. :

1. Construct lighting fixtures so that all metallic parts
will be continuously grounded.

2. Refer to Section 16501, Lamps, for additional lighting
fixture requirements.

UE&C PROJECT 6237.006
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2. Diffusers and lenses shall be manufactured of 100
percent virgin acrylic and shall be noncombustible.

H. Emergency lighting shall ¢ nsist of battery operated,
automatic recharging, push-to-test lighting units, located
where shown on the Drawings.

Minimum batter operation time shall be 90 minutes.

I. Indoor high bay lighting ¢ all be high pressure sodium
fixtures. Selective high ay lighting fixtures as shown
on the drawings shall include integral quartz back up
lighting to provide light: 3 during restrike time.

J. oOutdoor Light‘-g: Outdoor lighting fixtures shall be
photocell conctrolled low p 2ssure sodium (LPS) wall
mounted on the build 1g exterior, as shown on the
drawings. '

K. Exit lighting fixtures she have plainly legible letters
not less than .75 inches w : and 6 inches high. Fixtures
shall have 1 1 translucent letters in an opaque field.

=

END OF SECTION
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SECTION 16610

UNINTERRUPTIBLE P JER SUPPLY SYSTEM

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification defines the electrical and mechanical

characteristics and requirements or a continuous-duty 3
phase, solid-state, uninterruptible power supply (UPS)
system. The UPS shall provide high-quality, no break, AC
power for sensitive electronic equipment loads.

1,02 RELATED SECTIONS

1.03 REFERENCES

A. American National Standards Institute (ANS )

ANSI C.62.41 Standards for Surge Withstandability
(IEEE 587, Category B)
ANSI/IEl 446 Emergency and Standby Power Systems for

Industrial and Commercial Application
B. FCC Rules and Regulations Part 15, Subpart J. Class A
C. Institute of Electrical and Electronic Engineers (IEEE)

D. National Electrical Manufacturers Association (NEMA)
NEMA PE-

E. National Electrical Code ( "PA)
NFPA 70

F. Occupational Safety and health Association (OSHA)

G. Underwriter’s Laboratories (UL)
Standard 1778

1.04 SYSTEM DESCRIPTION

A. The UPS module shall consist of a rectif 2r/charger,
inverter, static bypass sw :ch, maintenance bypass switch,
battery circuit bre: er and battery. The AC outpt of the
UPS modt e shall be connected to a separately mounted UPS
power panel. _..e battery shall be internally mounted and
connected to the DC input i rough the battery circuit
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6. Shunts: A 0.001 ohm 50 A type SO shunt is to be
installed in all impresse current anode junction
boxes and in the negative : :urn lead of all test/bond
stations to allow monitoring of current flow as
manufactured by F loway Company or approved equal.

END OF SE( JN
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SECTION 16670

LIGHTNING PROTECTION SYSTEM

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification establishes the requirements for
detailed design, fabrication, installation, start-up, and
acceptance testing of providing a lightning ground
perimeter loop around a. | 1 the roof of the facility.

The system shall be complete with all necessary hardware
and fittings as shown on t Drawings and installed
properly so that a Master bel can be obtained after the
facility is completed.

B. Any such work included in any other section of these
specifications that is not specifically described therein
shall comply with the requirements of this section.

C. The following items of work are specifically included in,
bt  not necessarily limite to, the work of this section
without limiting the gener .ity implied by these
Specifications.

+ Lightning Protection Air Terminal
+ Equipment
+ Down Conductors
+ Ground Rods
+ Surge Protectors
1.02 RELATED SECTIONS
1.03 REFERENCES

A. Department of Energy (DOE)

DOE Order 6430.1A General Design Criteria, 04/06/89
B. Institute of Electrical and Electronics Engineers (IEEE)
IEEE Std 142-1982 Gl \ding of Industrial and
Cc rcial Power Systems
C. Underwriters Laboratories : L) .
UL-96A . Installation Requirements for

Lightning Protection Systems
APRIL 1992 UE&C PROJECT 6237.006
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All materials, equipment, fabrication and testing shall be
in accordance with, but not limited to, the applicable
requirements of ANSI, IEEE, IMA-ICS, UL, OSHA, NEC and
all applicable state and local codes.

In case of a discrepancy or conflict between various
applicable standards, the standards with the highest and
more stringent requirements : iall govern.

SYSTEM DESCRIPTION

The Contractor shall provide a complete system to capture,
control and earth a direct 1li 1itning strike.

The system, including the air terminal, conductors and
complementary parts, shall be installed so that completed
work is unobtrusive and does not detract from the building
appearance.

The lightning systems shall be connected to the building
grounding system per UL 96A. Down conductors will be
installed on the exterior of bui 1ing encased in PVC
conduit painted to match buil (ng panels.

EXECUTION
PREPARATION
Install lightning protection system as indicated, in
accordance with equipment manufacturer’s written
instructions, and in compliance with applicable
requirements of NEC and NFPA pamphlet 78 to ensure that
lightning protection system comply with requirements.
Coordinate with other work, including electrical wiring as
necessary to interface installation of lightning
protection system.

The lightning perimeter loop shall be grounded to the
building ground grid as shown on the Drawings.

The lightning wire cables sha 1 not be subject to a radius
smaller than 8 inches.

Large sweep radii shall be employed.

2 UE&C PROJECT 6237.006
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E. Lightning protection material and installation shall be in
accordance with the NFPA Pamphlet No. 78 and UL 96A.

END OF SECTION
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SECTION 16700

EMERGENCY AUDIBLE ALARM SIGNALS

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification establishes the requirements for
defining the sounds of emergency audible signals for fire
alarm, the critical radiation alarm, evacuation alarm and
telephone crash alarms at Hanford for WRAP Module 2A.

B. To insure uniformity at H: ford, the sounds defined herein
for the above alarms shall not be used for any alarming or
signaling purposes, nor sha 1 any other sounds be used for
these alarms except as stated in this Specification.

1.02 RELATED SECTIONS
1.03 REFERENCES
A. Underwriters’ Laboratories (UL)
B. Factory Mutual Laboratories (FML)
PART 2 PRODUCTS
2.03 EQUIPMENT
A. Fire Alarm--Single-Stroke Gong

1. A fire alarm is a manually or automatically actuated
signal which indicates an actual or potential fire
within the facility.

2. The local fire alarm shall be the sound of a metallic
bell being struck at a frequency of two strokes per
second.

B. Critical Radiation Alarm--Motor-Driven Howler

1. A critical radiation alarm is an automatically
actuated signal which 1dicates a critical mass
excursion or other very high radiation condition. The
alarm level of radiation shall be determined by the
Contractor having local authority.

APRIL 1992 UE&C PROJECT 6237.006
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2. The critical radiation alarm shall be what may be
described as an "“AH-00-GAH" sound. One sound
generator of this type is a horn having a diaphragm
vibrated by a motor driven notched wheel when motor is
energized at 1 second in!' :vals (0.5 second on - 0.5
second ¢ °). A second sound generator of this type is
an electronic orn contri ed by a characterized
signal generator, the re: ting sound being similar to
that of the motor driven horn.

3.. The alarm shall be audible within a maximum of 0.5
seconds after activation by the radiation detector. A
remote alarm and manually reset annunciator shall be
incorporated to monitor areas having critical
radiation alarms 1stalled.

C. Evacuation Alarm--Sirens, Powerhouse Whist'~~: A steady

"on" siren shall be known as an "evacuation" signal. This
signal shall be generated by a m¢ or driven siren or a
powerhouse whistle. It may be used for any evacuation
need including plant incidents, natural disaster, enemy
attack, etc.

D. Telephone Crash Alarm -

1. A telephone alarm system shall be used to provide
necessary communications or the emergency warning
system and shall be so arranged that information can
be conveyed simultaneously to a group.

2. The alarm shall be a continuously ringing telephone
bell.

E. Sound Level: Audible alarms shal have a sound level of
at least 10 3:cibels above tl maximum background noise at
any joint in the area covered. Audible alarms shall not
subject personnel to sound i1 ensities greater than 125
decibels.

F. Timing Devices: The use of solid state electronic timing
devices should be considered in lieu of motor-driven
timers to reduce the possibility of timer failure and
consequent loss of alarm signals.

G. Emergency Pow-- Supply: All alarm equipment operating
from the builaing power supply should be connected to an
emergency power system. For WRAP Module 2A, the UPS
APRIL 1992 UE&C PROJECT 6237.006
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system will be considered the Emergency Power Supply.

Switching of power sources shall not trip the alarm
circuits.

END OF SECTION
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SECTION 16720

FIRE ALARM AND SMOKE DETECTION SYSTEMS

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establishes the requirements for

detailed design, fabrication, installation, start-up and
acceptance testing of the fire alarm and smoke detection
systems for WRAP Modu 2 2A.

1.02 RELATED SECTIONS

1.03 REFERENCES

A. National Fire Protection Association (NFPA)

NFPA 72 - 1990 Installation, Maintenance, and Use
of Protective Signaling Systems

NFPA 72E - 1990 Automatic Fire Detectors

NFPA 72H - 1988 Guide for Test Procedures for

Local, Auxiliary, Remote Station
and Proprietary Protective
Signaling Systemns

NFPA 101 - 1991 Life Safety Code

NFPA 90A - 1989 Installation of Ventilating and Air
Conditioning Systems

NFPA 92A - 1988 Smoke Control Systems

B. Department of Energy JOE)

DOE 5480.7 Fire Protection

RLIP 5480.7 Fire Protection

DOE 6430.1A General Design Criteria

DOE/EP-0108 Standard for Fire Protection of DOE
Electronic Computer/Data Processing
Systems

C. Underwriters Laboratory (UL)
UL Fire Protection Eq .pment Directory

D. Factory Mutual Approval Guide

E. Drawings
Fire Protection Zone Plan - Ground and Lower Level, Rev. A
Fire Protection Utility Flow Diagram, Rev. A
Fire Protection Zone Plan - Upper Level, Rev. A

APRIL 1992 UE&C PROJECT 6237.006
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SECTION 16720

FIRE ALARM AND SMOKE TECTION SYSTEMS

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specific :ion establishes the requirer 1ts for
detailed design, fabrication, i 1llation, start-up, and
acceptance testing of the fire 'm and sr te detection
systems for WRAP Mc 1le 2A.

1.02 RELATED SECTIONS

1.03 REFERENCES

A. National Fire Protection Ass ation
= NFPA 72 - 1990 Insta tion, Maintenance, and Use
& of Pr ctive Signaling Systems
) NFPA 72E - 1990 Auton c Fire Detectors
NFPA 72H - 1988 Guide r Test Procedures for
Local uxiliary, Remote Station
and F rietary Protective
Signaling Systems
NFPA 101 - 1991 Life ‘ety Code
NFPA 90A - 1989 Insta tion of Ventilating and Air
Condi »ning Systems
NFPA 92A - 1988 Smoke ntrol Systems
B. Department of Energy
DOE 5480.7 Fire . otection
RLIP 5480.7 Fire | otection
DOE 6430.1A Gener: Design Criteria
DOE/EP-0108 Standi d or Fire Protection of DOE
Elect: nic Computer/Data Processing
Systems

C. UL Fire Protection Equipment irectory

D. Factory Mutual Approval Guide

E. Drawings
Fire Protection Zone Plan - Ground and Lower Level, Rev. A
Fire Protection Utility Flow i jram, Rev. A
Fire Protection Zone Plan - 1 | r Level, Rev. A

APRIL 1992 - ' UE&C PROJECT 6237.006
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1.04 SYSTEM DESCRIPTION

A. Fire Alarm System: A proprietary protective signalling
system shall be provided. The system shall be designed to
NFPA 72, complete with man 1l pull stations and radio fire
alarm reporter (RFAR) to relay alarm and trouble signals
to the Hanford Fire Department Central Station. The RFAR
is government furnished eq .pment (GFE).

B. Automatic Detection System: Automatic smoke detection
shall be provided througho : the facility in accordance
with NFPA 72E. Thermal detection shall be provided in
glovebox enclosures and s .1 comply with NFPA 72E.
Ventilation duct smoke detection shall be provided per
NFPA 90A.

C. System Supervision: Provi : electrically-supervised
system, with supervised al m initiating and alarm
signaling circuits.

D. Alarm Sequence of Operatio Actuation of manual fire
alarm station or automatic initiating device shall cause
the system to enter ALARM, which includes the following
operations: -

1. Sound and display loca fire alarm signaling devices.

2. Transmit signal to re .e station equipment, located
at the Hanford Fire 1 irtment Central Station. NOTE:
The radio fire alarm orted used to transmit signals
to the remote locati¢ .5 government-furnished
equipment.

3. Indicate location of a arm zone on fire alarm control
panel.

4. Transmit signal to building mechanical systems to
initiate shutdown of f 1i1s and damper operation.

E. Trouble Sequence of Oper: mn: System trouble, including
grounding or open circuit ! supervised circuits, or power

or system failure shall ¢ i@ system to enter the TROUBLE
mode, incl 1ing the follc ig operations:

Visual and audible tr« »le alarm by zone at control
panel.

2. Transmit trouble signal to remote station.
APRIL 1992 UE&C PROJECT 6237.006
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F. Zoning
1. Refer to Drawings UT-5 : d UT-15 and paragraph 1.04.A
of Specification Section 15330 for information

concerning the fire protec Lon zones.

2. ~1ch fire zone will be id¢ :: ied separately at the
Fire Alarm Control Panel _ \CP).

END OF SECTIO
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SPECIFICA' N SECTION
]
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SECTION 16740

VOICE AND DATA SYSTEMS

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establishes the requirements for
detailed design, fabr cation, installation, start-up and
acceptance testing of voice and data systems for WRAP
- Module 2A.
1.02 RELATED SECTIONS
1.03 REFERENCES

A. National Electrical Manufacturer’s Association (NEMA)

B. Institute of Electric | and Electronic Engineers (IEEE)

C. American National Stz dards Institute (ANSI)

D. National Electrical Code (NEC)

E. Occupational Safety a 1| Health Act (OSHA)

F. Underwriters Laboratory (UL)

G. Insulated Cable Engineers Association (ICEA)

H. Building Industry Consulting Service International (BICSI)

I. If there is an apparent discrepancy between any of the
requirements of this Specification and the standards and
requirements stipulated in Paragraph A above, or of any
applicable statue, or .nance or code, then the most
stringent re iirements shall apply.

1.04 SYSTEM DESCRIPTION

A. See Section 01010, Paragraph 1.6.13 (available in Title 2)
for general system descriptions.

Equipment and installation shall comply with DOE Order
5300.1B, Telecommunications, including related sections of
NEC and NFPA.

APRIL 1992 UE&C PROJECT 6237.(C"°
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WRAP MODULE 2A

B. General Plant Telephone (GPT), Private Automatic Exchange
(PAX)

Work in these subsystems shall be performed in accordance
with e or more of the following commercial telephone
standards:

+ Practices employed by Bell systems, General Telephone
System, United Telephone, REA Telephone and the
Building Industry Consulting ! rvice International
(BICSI), Telecommunications Distribution Methods
Manual.

i C. Local Area Network (LAN)

Work in this subsystem shall be performed in accordance
with the following standards and guidelines:

IEEE 802.3, 10 base T (office area) and THICKNET for
ma: plant area

- IBM Cabling System Plannin and Installation Guide
(Pub. #GA27-33361-7)

PART 2 PRODUCTS
2.02 MATERIALS
A. All materials and manufactu items shall be new and of
first quality and shall be « igned and furnished in
strict accordance with all of the governing codes,
ordinances and applicable si 1dards.
2.03 EQUIPMENT
2.04 COMPONENTS
A. Electrical: The room shall ave electrical power fed by a
computer graded isolation transformer and should have its

own dedicated power panel wit 1isc ited grouv 1.

1. There shall be a minimum of ten 20-ampere de .cated
circuits with isolated grounded outlets.

2. These circuits shall be i1 »rted by tf building U 3.

3. Additional convenience outlets shall be provided with
a maximum of six electrical outlets for each circuit.

APRIL 1992 C UE&C PROJECT 6237.006
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a. The telecommunications room shall be in a
different fire zone fr 1 the rest of the building.

b. The design shall as that electrical power to
the telect 1icati room is only shut off in
the event of s; ink lead activation 1 the

tel ‘:ommunications

c. Some type of bypass sl Ll be utilized so that
electrical power is n¢ interrupted during
periodic sprinkler system testing.

E. Locks: 2lecommunications ro« | shall be secured with
cipher locks.

R F. Backboard: Mount 4’ x 8’ sheet of fire retardant .75 : :h
plywood horizontally, 36 inc 32s off the floor on all

;%7 walls, and paint to match the walls.
E;x 1. Backboards shall also be provided in the subterminal
room.

G. Common Raceways and Condui*--Clean Areas: Metallic,
ladder type raceways shall pe installed in the above
ceiling space above all hallways.

1. These raceways shall be a inimum of 12 inches wide
with 2 inch side bars.

2. The sizing of the raceways shall be sufficient to hold
all communications cabl: 3 plus 100 percent for
growth. |

3. The raceways shall be secured to the building
structure and be able to support the weight of all
telephone and network ci: ling plus 10 percent for
growth.

4. Raceways shall maintain adequate distance from fire
suppression systems.

5. Raceways shall be grounded to building ground.

6. Process Areas: All cond entrances into the process
area shall utilize penetration duct banks for
maintaining adequate isol: ion between the process
area and the clean area.

APRIL 1992 UE&C PROJECT 6237.006
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General Plant Telephone

J.
1.
2.
3.
APRIL 1992
FILE NO. 16740

Equipment: The GPT service shall be terminated on a
standard 2500/500 DTMF instrument.

a. Electronic ringers shall be used in lieu of bell
ringers.

b. A multiline telephone shall be provided in the
control room with the capability of displaying
both GF and PAX numbers.

c. Instruments shall be provided and installed by
others.

Cabling: Station wire shall consist of 24 gauge,
solid copper, industry standard color coded, twisted,
CM rated jacketing, UL listed (plenum if required ,
telephone wire.

a. The minimum number of conductors to the telephone
stations from the terminal room shall be 8
conductors.

b. Secretarial 1« ations sha’~ req re a 25 pair
cable (same specifications as above).

c. Tie cab 2s to multiple telecommunications rooms
(if required) shall have a minimum of 100 pairs.

Terminations: In the telecommunications room, the
cabling shall te 1 ate on Krone distribution blocks.

a. At the out :t location the cabling will terminate
on one of the outlet jacks of the AMP Universal
Wiring System outlet.

b. The modular j 'k used in the front of the outlet
shall be RJ11l.

C. For wall phon . use flush mount face plates w :h
mounting lugs.

UE&C PROJECT 6237.
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a. Standalone ringing devices shall be used to allow
for enough decibels gain to be heard when
installed in noisy areas.

b. Instruments al )»wing personnel in protective
clothing with breathing apparatus to use the PAX
system shall be utilized.

c. A feature access list shall be visible on the
faceplate of each instrument.

d. Where moisture protection is not regquired use
standard AMP outlets or flush mounting wall mount
icks and standard 2500/500 type instruments.

2. Cabling: Station wire shall consist of 24 gauge,
solid copper, in istry standard color coded, twisted,
plastic jacketed, UL listed (plenum if required),
telephone wire.

The minimum Jamber of conductors to the telephone
stations from the terminal room shall be 8 conductors.

3. Terminations

Clean Areas: In the telecommunications room, the
cabling shall be terminated on Krone distribution
blocks.

a. At the outlet location the cabling will terminat
on one of the outlet jacks of the AMP Universal
Wiring System ocutlet.

The modular jack used in the front of the outlet
shall be RJ1l1l.

c. For wall phones use flush mount face plates with
mounting lugs.

Process A----- T : conduit containing the cabling for
the PAX s | will terminate in the bottom of the

weathertight enclosure.

APRIL 1992 UE&C PROJECT 6237.C
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L. Local Area }'~* ~>"
1. Eguipment
Twiste? M-i~ T&--~rn-~+ ~oncentrator ‘"~ _Base T)

a. The Contractor shall } ovide recommendations
c¢ cerning the make and model of tI s equipment.

™~hernet or F~"T ®=-i<9e or Router

a. The Contractor shall provide recommendations
concerning the make and model of this equipment.

b. The equipment shall be compatible to existing
network as of the time recommendations are made.

c. The Hanford Site ¢ rently uses Ungermann Bass,
Net One, Ethernet version 2.

| o ' 2. cabling: Cabling shall meet IBM Type 2, (Plenum if
| required) cable specifications, including individually
shielded data pairs.

3. Terminations: In the telecommunications room, the
cabling shall be terminated ¢ Krone distribution
blocks specially made for IBM Type 2 cabling.

| a. At the outlet locati¢ two modular connectors

| ’ shall be used with the AMP Universal Wiring Systenm

| Outlet.

\ b. One modular connector shall be wired for 10 Base
T, the other connect¢ shall be wired for standard

Premise Distribution System (PDS, AT&T 258A
Standard) .

END OF SECT. N
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SECTION 16780

CLOSED CIRCUIT ‘' LEVISION SYSTEM

PART 1 GENERZ
1.01 SECTION SCOPE

A. This specification estal s hes the requirements for
detailed design, selecti and installation of a Closed
Circuit Television (C( V) System for WRAP Module 2A.

i B. Closed Circuit Television Systems are comprised but not
- limited to cameras, camera monitors, video switchers,
record/playback equipment, signal transmission lines,
controls and accessories.

C. Work of this section includes raceways, electrical boxes
and fittings, wiring/cabling and control/signal
transmission media, as specified in applicable Division 16
sections, which shal e used in conjunction with
installation of CCTV /stems.

1.02 RELATED SECTIONS
1.03 REFERENCES

A. American National Standards Institute (ANSI), Standards
Cc2, C33.116, C37.90A, C62.41, C63.12 and X3.4.

B. U lerwriters’ Laboratory L), Standards 486A and B, 813,
983, 1409, 1410, 1412, 1l4ia, 1416, 1417 and 14 3
pertaining to television ¢ stem products. And, UL
Standard 1449 for surge protection.

C. Electronic Indust: s Ass iation (EIA), Standards RS-170,
222, 232, 312, 330, 403, 2, 420, 4398 and 455 pertaining
to television equipment a accessories.

D. National Fire Protection Association (NFPA), Standard.

E. National Electrical Code.

F. National Electrical Manufacturers Association (NEMA),
Standard Publication no. 41, Coaxial Communication
Cable.
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Microprocessor based matrix switcher capable of
accepting 40 video . )juts and switching into 20
video outputs.

VHS video cassette : rders with real time and
t: 2 laps 1 record playback capability. VCR
shall be capable of e lapsed record and
playback 120 hours « ide into a 120 mi ( s

(T120) 0.5 inch VHS eo cassette.

END OF £~ TTION
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2.0 SUMMARY

1. WRAP Moduie 2A, Project W-100, is the second module of the WRAP facility and is
intended for construction in the 200-west area of the Hanford site, south and west of the
intersection of 23rd Street and Dayton Avenue, directly west of WRAP Moduie 1.

2. WRAP Module 2A is currently envisioned as a FY 1994 line item, and scheduled for itial
operation in 1999.

3. The| mary function of WRAP Module 2A is toreceive contact handled solid low-level mixed
waste; approximately treat and stabilize these wastes to render the hazardous material to a
form that will allow certification and permanent disposal in accordance with Regulations, and
finally to certify and package the treated wate for shipping to permanent burial at Hanford.

4. Some of the low volume infrequent waste feedstreams will be campaigned through the Mixed
Waste Storage Facility, Phase V, Project-112 for processing at WRAP Module 2A.

5. The conceptual facility layout for WRAP ' 1dule 2A is iilustrated on Figure 2-1 which
demonstrates compliance with the FDC requirements. The significant design aspects and
parameters are summarized below:

Operating Life . ... . .. . i e e e 30 years
Waste Feed In . . . .. .. e e e e e 5,259 Drums per year
Waste Form OUut . . . . o it i s e s e e e e e e 9,515 Drums per vear
HVAC Confinement SysStem . . . .. . i it it et et e e e e e e e e 2 Zones
Main Process(es) . ... .. ... ... ... Grouting and Polymer Encapsulation
Process Support . ....... Sampling, Decc amination, Secondary Waste Collection and

Treatment, Size Reduction, Special Waste Pre-treatment
Plant Management ....... Micro-processor Based Tracking of Waste through the Plant
IN-Process Storage . ... .. .. i ittt 182 Drums--Fully Autor ited
Material handling System . . . .. ... . ... . e AGVs--Semi-automated
AdMINiStrative SUPPOIt . . . . e e e e e e e e e e e 60 Persons

6. WRAP Module 2A will provide the following functional capabilities:

a. Shipping and Receiving for receipt of su| lies, and entry and exit of all waste via the
transfer corridor connecting to the Radioactive and Mixed Waste Store, Phase V, Project W-
112.

b. Contact Handled Mixed Waste Treatn nt including necessary pre-treatment, size
reduction, cement grout immobilization, polymer encapsuiation, and special waste treatment
for dangerous and reactive metals.

c. Liquid Waste w ng for collection, treatment, recycling, and disposal of radioactively
contaminated ar in-contaminated hazardous g J waste generated by the WRAP Module
2A processes.

d. Non-destructive assay of the waste to determine the low-level waste category of exiting
waste.

e. Decontamination of equipment and areas for reuse and maintenance.
f. Sample management for process and product verification.

g. Self contained support services such as ve! lation systems, administrative areas, change
rooms, storage for in-process waste and operating supplies, and all required utilities.
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10. Provide confinement designed to minimize the release of radioactive and hazardous
materials within the Administrative Control Lin s (ACLs) as delineated in WHC-CM-7-5. Attz
ALARA goals for personnel radiation exposure as identified in WHC-CM-4-9,

11. Provide a process control and data acquisition system (Plant Management System (PMS)
commensurate with the requirements of the FI

|
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FIC RE 6-1
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FIGURE 6-3
DRUM SIZE REDUCTION
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FIGURE 6-4
SPECIAL WASTE
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FIGURE 6-7
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FIGURE 6-8
DRY GROUT STORAGE
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FIGURE 6-11

SAMPLING
1L okrice 33 oo =
NS R E
aﬂ%:ﬂ ’ “1 o Eé i

SAMPLE MAMNAGEMENT

v.u ﬁbunﬁ N \;F—'brnr\nu\.u‘a Volume 1-19
07/31/92



































































































WRAP FACILITY, DOE-RL UNITED ENGINEERS & CONSTRUCTORS
DE-AC06-91RL11946 Project No. 6237.006

7.4.3_Size Reduction and Rep~~t-~~i~~

1. There are two separate main process lines w 1in the Size Reduction and Repackagir area.
The first line wiil deal with the bulk of the dry active wastes entering the facility, and wih utilize
shredding technology as a necessary preparation before final encapsulation. The second line will
deal with the sludge, crystalline materials and absorbed chemicals, and will utilize a pug mill for
these streams. Materials such as soils and incinerator ash which are dry and dusty will enter
the shredding line, but will be directly dispensed into new drums without passing through the
shredders.

2. The technology and equipment which has been developed for the drum entry, opening and
sorting operations within a glovebox, has very nilar application for their area of the WRAP 2A
facility. The WRAP 1 equipment and enclosure aesign concepts have been incorporated where
applicable, to minimize the potential for spread of contamination, and to facilitate operator
access to the process area.

7.4.3.1 Shredding Process

et
B

P 1. The shredding line will consist of several joined gloveboxes housing the following main unit
i operations:
e
s ® Drum entry Shredding
£, m  Drum opening Waste metering
®  Drum elevation and tipping ® Repackaging in new drums
8  Waste sorting

2. The first four operations listed above will be based very closely on the simiiar operations from
WRAP 1. Drums will enter the entry glovebox via a simpie double lid system, and wiil be
handled through an airlock door onto a drum pu er. The drum will then be transferred to a
delidding station, which will utilize saw units to cut the clampband, and a suction lifter device
to remove the lid. The opened drum can then be elevated by the drum grab and tipper at one
of two locations either into the shredding line or directly into the waste repack line. Waste will
have been fully characterized prior to entering the process, and hence the decision as to which
of the two tipping stations to use will already have been made within the Plant Controi System.
There will be provision made for a CCTV inspection into an opened drum to verify contents prior

to tipping.

3. Waste requiring size reduction will be elevated to the higher tipping station and tipped into
a reciprocating sorting table where manipulator access can be utilized to remove any items which
may not be shreddable. Such items will be transferred out of the glovebox by bagless transfer
means and returned to W-112. The buik of the waste wiil be tipped by the sorting tabie into the
shredders, which are located one on top of the other, in a confinement "tunnel”.

4. The first stage shredder will be a standard hydraulically-powered heavy industrial shredder,
of approximately 300 hp. The cutter-box of this type of shredder contains two low RPM counter
rotating sets of teeth which tear the materiai apart. The second stage shredder will be
approximately 150 hp and will utilize a shaped grid below the cutter box to ensure a relatively
uniform output of material which has no envelope dimension greater than 2 inches.

5. This shredded material falls onto a vibrating conveyor which discharges into a weigh hopper.
This can then be utilized to meter a pre-determined amount of waste into drur ;. This metering
is necessary to access formulations for grout or polymer in order to achieve required product
quality.

7.0 DESCRIPTION OF PROJECT SCOPE Volume I-30
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9. Drums scheduled for grouting are picked up by the treatment area AGV at the transfer
conveyor and delivered to the agitated or vi grout infeed conveyor as needed. After
completion of the grouting process, a grout discharge conveyor transfers the drums back to the
AGV. The AGV brings the drums to the shipping and receiving airlock transfer conveyors for
transport through the airlock into the shipping ¢ :a.

10. For drums destined for polymer encapsula the material handling system is the s
except 1at 3 AGV directly offers the drums to one of the four (4) polymer filling station lirt
tables. After completion of polymerization, the lift tables return the drums to the /¢ V for
destination to the polymer cure storage.

11. A Time and Motion Study (WITNESS) has been used to simulate material hanc 1a
require ents throughout the facility in order to identify and soive problems relating to materi
flow "bottlenecks”. The study and the results 3 summarized i Appendix |.
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r. Maintenance aids shall be instailed as required to assist in removal and replacement of
equipment, components and modules.

s. Any in box hoisting equipment shall be electrically and mechanically maintair . The
hoist mot  or whole hoist shall be demountable and a faci ' to receive the equif it shail
be determined, the system must be reversible to accept the new equipment, or at least the
drive motor must be replaceable through gloves. Consideration shall also be given to the
Festoon cable and it switches.

t. Internal window wiping system in wet ba s shall be easily replaced by aclipon clamp
method.

u. The removal, decontamination and repair or disposal of failed contaminated equipment
shall be considered in the space layout. The fa ity requirement need for laydown and for
access to; transport of; and limited repair shall be provided.

v. Low maintenance finishes shall be provided to protect ail building components. protective
coatings shall be used on all exposed carbon steel. Corrosive environment protection shall
be provided to spaces and equipment where : propriate.

w. Bollards, bumper raiis, and opening guards shail be installed to protect the BL ling where
components are directly exposed to vehicle traffic or damage.

x. Access ports will be provided in ductwork to provide access to and inspection of
dampers.

y. Housekeeping pads shall be placed under ail floor mounted motors and mechanical
equipment.

z. The process utility systems shall be designed to minimize the exposure of operations and
maintenance personnel to radioactive and hazardous substances.

aa. Process utility equipment shall be located and space envelopes designed to provide
access for removal and reinstallation. Equi 1ent access into and out of the building shall
also be provided in the design. ,

bb. Low accessibility equipment shail be selected and designed to minimize the need for in-
place preventive maintenance, adjustment or lubrication during the expected usefi life.

cc. Suppliers of equipment shall be required to provide appropriate maintenance instructions.

9.6 Automated Data Processing Equipment
9.6.1 Plant Management System

1. Acentral processor based Plant | 1nageme stem (PMS) sh: be utilized to satisfy seven
basic objectives; (1) data acquisition, (2) ¢ inalysis, (3) process system control and
surveillance (4) inventory control of samples and waste (5) controi and surveillance of buiiding
utilities (6) electronic data transfer with WR/ Module 1, WRAP Module 2B, and thermal
treatment facility PMS and other solid waste data bases and (7) compile and report data required
to support waste certification on an individual container basis. The PMS is comprised of two
sub-systems; the Plant Control System (PCS) and the Data Management System 'MS). The
PCS provides the hardware and software functions for control and surveillance, while the DMS
satisfies the data handling requirements. Central-.control and computer rooms shali be provided
for remote controi and surveillance of the plant as well as for entering and retrieving data. These
rooms shall be environmentally controlled for temperature humidity and dust so as not to impact

9.0 REQUIREMENTS AND ASSESSMENTS Volume I-11
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the operation of the PMS. Satellite stations shall be located at key areas of the facility where
data can be manually or automatically entered into or obtained from the DMS and where the
process may be controlled locally. The central and local control stations shall be provided with
terminals and electronics suitabiy designed for the environment in which they must operate.
Process instrumentation with graphic dis; 1ys that mimic the process shail be used throughout
WRAP 2A to operate and control each work station.

2. The PMS shall have all the required hardware and software to perform the following:

a. Accurately collect, dis 1y, store, and report ail process and safety parameters in real
time.

b. Display information in an orderly manner on video display terminais with color graphic
features.

c. Provide a display console with a crucial >cess alarm seiection and detection screens.
A main alarm menu screen shall provide an audible and visual alarm calling attention to the
display screen upon which the crucial parameter has been programmed to appear.

d. Generate all required permanent and bacl p records to include magnetic media and hard
copies.

e. Generate all required shipping papers.
f. Provide bar code reading.

g. Provide capability for data reduction such as put averaging, parameter trend display, and
data recording.

h. Compile and display estimated fissile content within all process enclosures, components
and areas.

i. Track status of all incoming waste containers and contents as they are processed through
the facility.

. ldentify location of all waste containers within the facility.
k. Store information on each incoming waste container.

I. Provide trend analysis on process parameters and ¢ 3r plant par; ters (e.g., radiation
levels) recorded by the PMS.

m. Interface with the Hanford soli waste data bases and laboratory data management
systems. WRAP 2A shall have access to the Solid Waste Information Tracking System
(SWITS). SWITS is the centralized database for all Hanford including other WRAP phases.
Through SWITS, WRAP 2A will have access to databases for all WRAP phases, especially
the W112 storage area.

n. . .ovide capabilities for connecting persoi ¢ )utir _ devices to the inford Local Area
Network (HLAN). ‘

0. Provide facility performance information sur  as numbers of containers of various waste
types processed per shift, cumulative number of containers of various waste types
processed, waste volume reduction factors, running fissile material inventories, radiation
exposure per time, average and peak radiation levels of containers.

9.0 REQUIREMENTS AND ASSE>omENTS Volume 1-1 <
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p. Store and transmit data required by the Hanford WAC data reporting requirements on
each container.

g. Provide a link between analytical results and end product container.

r. Permit overall management and contri of plant operation from a central control room.

s. Provide regulatory closed loop control and sequer al logic ¢ itrol.

—+

Provide arm processing, display, annunciation and printout capabilities.

u. Maintain status of sample analysis.

v. Produce and maintain data backup files.

w. Provide real-time display of process data a  status.

x. Interface between Phase V Storage and WRAP 2A.

3. The Plant Control system interfaces directly with the process by means of sensors,
transmitter, solenoids, motor starters and other st and control devices. The PCS provides
the sequential logic as well as analog control to me:« ' requirements of the various processing
steps. These various process control requirements inciude:

a. Receiving

®  Weigh the container prior to sending to process.
® Read container bar code and initiate data record.

b. Material Handling

Track the waste container and its contents entering the treatment area to the exi g
container.

Store container in lag storage and recor its location.

Transport waste containers among the various process enclosures and areas.

c. Process Enclosures

®  Automatically survey loaded 55-gallon« mns to measure surface dose rate.

® Provide leak detection devices, electrical interlocks and fail safe design to prevent
overfilling the liquid waste containment system.

m  Provide ail sensors, controller and contr: logic to process waste including, opening,
sorting shredding, segregation, screening, treatment and packaging.
C:¢ rol : addition at deactivation agents to the process.

®  Control conveyance systems for handling dry waste material.

® Control delivery system for dry and liquid agents.

9.0 REQUIREMENTS AND ASSESomeNTS — Volume I-13
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Real time monitoring and control of alir jor process parameter (e.g., liquid level of
tanks, temperatures, and ¢ erential pressure) with capability for trend monitoring
and hard data recording.

Capability to determine and control the weight of container during treatment by
addition of voiume fillers as needed.

Capability to provide radionuclide datare iired to support low-level waste cate iry
determination assay.

Track sample results back to the containc of origin.
Capability to make up days requirement of imm: ilization agents and mix agents with

conditioned waste in a controlled manner. The systems must be capable of easily
changing the immobilization formulations.

d. Specialty Enclosure

Capability for remote operations.

Leak detection, electrical interlocks and fail safe design to protect against overfilling
of collection devices or release of liquid waste.

Controlled addition capabilities from t AMU tanks.

e. Sample Management

Provide capability for coordination and tracing of sample transport, chain-of-custody
and resuits.

Obtain analytical resuits electronically from the laboratory.
Read bar code labels.

Data entry and retrieval capability.

f. Agueous Make-Up Area

Instrumentation for local and remote detection and alarms for liquid level, leaks,
temperature and pressure.

Local operator monitoring and control apabilities and remote monitoring.

g. Liguid Waste Handling

Real time monitoring and control of major process parameter (e.g., liquid tank level)
provided locally and in the controi room.

B Spill prevention and detection instrumen ion.
®m  Capability of operating locaily and from the control room.
8  Monitoring and control of chemical injection.
®  Leak detection, electrical interlocks and fail safe design to protect against overfilling
of collection devices or release of liquid waste.
s.v newJIREMENTS AND ASSESSMENTS Vowine 14
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a. Provide remote monitoring of process operations and areas from the central control room
and locally at the waste processing glove boxes. Monitors with switching circuitry ¢« il be
installed. The CCTV system shall provide video cassette recording.

b. All cameras shall be easily :cessible for m. 1t ance.

c. Some cameras shall have multi-function c: ilities including pan, tilt, and zoom. These
fea: es shall be controllable from remote panets mounted next to each monitor. All cameras
shall be controllable from any control panel. The process operators’ stations sha have
priority of camera selection in the process area and process enclosures.

d. Cameras shail be provided sufficient ni 1bers to provide the operators visual access
to the processing areas and the waste processing enclosures.

e. Monitors shall be provided at local control stations and in the central control ro
Monitors shall be capable of selecting any camera.

f. The CCTV system shall be resistant to elect :al system interferences. UPS power will
be provided.

g. The CCTV system shall have the capability to record from any camera. A title and time
block feature shall be provided to identify the camera which is making the recording and the
time and date of recording.

9.7 Quality Categories

1. The QA requirements for DOE facilities at Hanfnard are stated in DOE-Richland operations

office Order 5700.1A. This order estal s the American National Standards
Institute/American Society of Mechanical Engine luality Assurance Program Requirements
for Nuclear Facilities, NQA-1 as the basis to b zed for formulating a Quality Assurance

program. A graded quality criteria application annroach is implemented for the WRAP Module
2A Facility based on the importance of theitem a the postulated consequence of failure of the
item to the environment and the health and safe of the workers and the public. The NQA-1
requirements are adapted in the WRAP Module 2A racility QA program consistent with the low-
hazard facility classification. This approach facilities containment of cost and at the same time
provides a total guality program which meets the requirements of DOE Order 5700.1A.

NOTE: New DOE Order 5700.6C (10 criterion) " ality Assurance" will replace DOE Order
5700. (18 NC criterion). Based on a preliminary review by DOE-RL, WHC and UE&C,
UE&C'’s current approved and implemented QA plan meets the requirements of 5700.6C without
revision or scope/cost impact.

2. The Quality Assurance program for the WRAF lule 2A Facility consists of the description
of the technical and administrative procedures implement the applicable criteria of the
elements sted below. :

9.0 REQUIREMENTS AND ASSESSMENTS Volume |-16
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WRAP MOD! I 2A

SPECIFICATI ICTION
FOR
2210 GRADING

TABLE OF CONTENTS
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WRAP MODU! 2A

SPECIFICATION SECTION
FOR

02221 EXCAVATING, BACKFILLING AND COMPACTING FOR STRUCT! ES

FILE NO.

TABLE OF C INTS

ERECTION, INSTALLATION AND APPLICATION
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WRAP MODULE 2A

SPECIFICATION SECT ON
FOR
02430 CULVERTS

TABL™ "~F_C™TENTS
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PART 1 GENERAL

1.01  SECTION SCOPE . '~ '*
1.02  RELATED SECTIONS' ‘i .
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2.04 COMPONENTS
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WRAP MODULE 2A
SECTION !430

CULVERTS

PART 1 GENERAL
1.01 SECTION SCOPE

A. Culverts for storm drainage under the parking lot access
roads. :

1.02 RELATED SECTIONS
1.03 REFERENCES

A. AASHTO M190 - Bituminous coated corrugated metal culvert
pipe and pipe arches

AASHTO M36 - Zinc coated (galvanized) corrugated iron or
steel culverts and underdrains

1.04 SYSTEM DESCRIPTION
A. Culverts will be corrugated, galvanized steel pipe with
Helical corrugations with manufacturer’s recommended
joints and flared end sections.

Culverts will be fully coated with a bituminous coating.

C. Cu verts will be used to (rect surface drainage under
driveways.

END OF ¢ I TION
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WRAP MODULE 2A

SPECIFICATION SECTION
FOR
02511 AGGREGATE BASE COURSE

mr*_LE OF

PART 1 GENERAL

1.01 SECTION SCOPE

1.Q2 RELATED SECTIONS

1.03 REFERENCES

1.04 £ 37 DESCRIPTI!

1.05 SUBMITTALS

1.06 DELIVERY, STORAGE AND HANDLI
1.07 SITE CONDITIONS

PART 2 PRODUCTS

2.( MANUFACTURERS

2.02 MATERIALS

2.03 EQUIPMENT

2.04 COMPONENTS

2.05 FABRICATION

2.06 SHOP QUALITY CONTROL

PART 3 EXECUTION

.01 PREPARATION

.02 ERECTION, INSTALLATION AND A] LICATION
.03 FIELD QUALITY CONTROL

.04 ADJUSTING AND CLEANING

3.05 DEMONSTRATION

3.06 PROTECTION
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WRAP MODU E 22
SECT. 1 511

AGGREGATE BASE COURSE

PART 1 GENERAL
1.01 SECTION SCOPE

A. Aggregate base course for roads, parking lot and vehicle
maneuvering areas and grave for landscaping.

1.02 RELATED SECTIONS
1.03 REFERENCES

A. WSDOT- M41-10 - 1991 Stan urd Specification for Road,
Bridge, and Municipal Construction

1.04 SYSTEM DESCRIPTION

A. Aggregate base course for roads and parking areas will be
in accc 1ance with WSDOT standards.

B. Aggregate use as landscap 19 gravel will be compacted with

light vibratory compactors and be in accordance with
WSDC _ -M41-10, Section 9-03.12(4).

END OF SECTION

APRIL 1992 ‘ v UE&C PROJECT 6237.006
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WRAP MODULE 2A

SPECIFIC! 'ON SECTION
FOR
02513 ASPHALTIC CO 'RETE PAVING

MIDTE_I\'C‘ CO

PART 1 GENERZ

1.01 SECTION SCOPE |
1.02 RELATED SECTIONS

1.03 REFERENCES A

1.04 SYSTEM ESCRIPTION

1.05 SUBMITTALS - . -

1.06 DELIVERY, .STORAGE AND HANDLING
1.07 SITE CONDITIONS

PART 2 PRODUCTS

- 2.01 MANUFACTURERS

DR 2.02 MATERIALS

2.03 EQUIPMENT

2.04 COMPONENTS

2.05 FABRICATION

2.06 SHOP QUALITY CONTROL

PART 3 EXECUTION

3.01 PREPARATION

3.02 ERECTION, INSTA] ATION Al A LICATION
3.03 FIELD QUALITY CONTROL

3.04 ADJUSTING AND CLEANING

3.05 DEMONSTRATION

3.06 PROTECTION
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WRAP M( ULE 2A
SECTION 02513

ASPHALTIC CONCRETE PAVING

PART 1 GENERAL
1.01 SECTION SCOPE

A. Exterior paving for roads, parking lot and vehicle
maneuvering areas.

1.02 RELATED SECTIONS

1.03 REFERENCES

A. WSDOT~M41-10 - 1991 Standard Specifications for Road,
Bridge, and Municipal Construction

1.04 SYSTEM DESCRIPTION

A. Asphaltic concrete pavi § will be installed on all roads,
drives and parking areas u :d for vehicular traffic.

B. Asphalt paving will : designed in accordance with WSDOT-
. t1-=10.

C. Asphaltic concrete wearing course will : placed over the
" weling cot 2\ tac coat between the

D. The base course wi. have a prime coat applied prior to
placing the paving.

END OF SECTION
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WRAP MODULE 2A
SPECIFICATION SECTION
FOR
02528 CONCRETE CURBS i D WALKS

T**LE OF C

PART 1 GENERAL

1.01 SECTION SCOPE

1.02 RELATED SECTIONS

1.03 REFERENCES

1.04 SYSTEM DESCRIPTION . A

1.05 SUBMITTALS ' '
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1.07 SITE CONDITIONS

PART 2 PRODUCTS

e 2.01 MANUFACTURERS

- 2.02 MATERIALS

2.03 EQUIPMENT

2.04 COMPONENTS

2.05 FABRICATION

2.06 SHOP QUALITY CONTROL

PART 3 EXECUTION

3.01 PREPARATION

3.02 ERECTION, INSTALLATION AND Al LICATION
3.03 FIELD QUALITY CONTROL

3.04 ADJUSTING AND CLEANING

3.05 DEMONSTRATION

3.06 PROTECTION
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WRAP MODULE 2A
SECTION 02528

CONCRETE CURBS AND WALKS

PART 1 GENERAL
1.01 SECTION SCOPE

A. Exterior sidewalks, stoops and curbs.
1.02 RELATED SECTIONS

1.03 REFERENCES

A. N/A
1.u4 SYSTEM DESCRIPTION

A. Concrete used for sidewalks, curbs and walks will have a
4,000 psi 28-day compress ve strength.

B. Concrete will be air entrained to provide a durable
concrete suitable for exterior use.

C. Sidewalks will have control joints and expansion joints to
control cracking. Joints will be 4 to 6 feet center-to-
center.

D. There will be wheel chair ramps at curbs on the south side
of the parking 1lot.

E. Sidewalks will be general 7 4 inches thick without
concrete reinforcement except sidewalks subjected to

vehicular traffic which w 11 be 6 inches thick and will
have reinforcement.

END OF SECTION
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WRAP MODULE 2A

SPECIFICATION SECTION
FOR
02665 WATER SYSTEMS

TABLE NTS
PART 1 GENERI™
1.01 SECTION SCOPE
1.02  RELATED SECTIONS
1.03 REFERENCES '
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1.07 SITE CONDITIONS
PART 2 PRODUCTS
2.01 MANUFACTURERS
2.02 MATERIALS
2.03 EQUIPMENT
2.04 COMPONENTS
2.05 FABRICATION
2.06 SHOP QUALITY CONTROL
PART 3 EXECUTION
3.01 PREPARATION
3.02 ERECTION, INSTALLATION AND APPLICATION
3.03 FIELD QUALITY CONTROL
3.04 ADJUSTING AND CLEANING
3.05 DEMONSTRATION
3.06 PROTECTION
APRIL 1992
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WRAP MODULE 2A
SECT DN 02665

WATER SYSTEMS

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification est: lishes the requirements for
detailed design, fabrication, installation and acceptance
of fire water and potable water line extensions from
existing water mains and the irrigation sprinkler system.

Do LUMNT L h'rCil I1TU wSTh TwWhilte s m w —am e ———-= N ——y

AWWA CS00
AWWA C151
AWWA C509
AWWA C502
AWWA B301
AWWA B300
2 A C1(

AWWA C651

C. American National Stan 1z 3 Institute (ANSI)
ANSI A21.51

D. Washington State D¢ artment of Transportation (WSDOT)
WSDOT-M41-10~1991 Standard Specifications for Road,
Bridge and Municipal Construction

E. National Fire Pr : tion Association
NFPA-24 Installation of Private Fire
Service Mains and Their
Appurtenances
APRIL 1992 UE&C PROJECT 6237 .1n<
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WRAP MODULE 2A
1.04 SYSTEM DESCRIPTION

A. Water systems for the WRAP 2A Facility will be provi 24 by
tapping into the existing water main serving the area near
the AP Module 1 site.

B. Polyvinyl chloride pipe will be used for the potable water
and irrigation sp: ' ikler sy: a.

C. Ductile Iron Pipe (DIP) of 1 ickness class 50 with
mechanical or push-on joints will be used for the fire
protection piping. DIP will be cement lined and seal
coated inside with bituminous dip or paint and s 111 also
have a bituminous coating on the exterior.

D. Gate valves will be UL~-FM iron body, double disc, bronze
mounted, parallel seat tyr with nonrising stem having "o"
ring packing.

S E. Fire hydrants will have one 5.25 valve opening and have
one 4.5 inch nozzle and two 2.5 inch nozzles. Hydrants
shall be dry barrel traffic type.

F. Water lines will be installed with concrete thrust
blocks.

END OF SECTION

APRIL 1992 ‘ UE&C PROJECT 6237.006
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WRAP MODULE 2A

SPECIFICATION S ION
FOR
02730 SANITARY SEWA( SYSTEMS

T?®TE OF CO!
PART 1 GENERAL

1.01 T TTION SCOPE

1. 2 RELATED SECTIONS
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1.07 SITE CONDITIONS
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FABRICATION
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PART 3 EXECUTION
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3.02 ERECTION, INSTALLATION AND A] .ICATION
3.03 FIELD QUALITY CONTROL
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3.06 PROTECTION

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A
SECTION 02730

SANITARY SEWAGE SYSTEMS

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establishes the requirements for
detailed design, fabricati 1 and acceptance testing of
sanitary sewer pipe outside of building to septic tank for
WRAP Module 2A.

1.02 RELATED SECTIONS

e~ 1.03  REFERENCES
N A. American Society for Steel Testing and Materials

. ASTM D3034 Typ PSM Poly(vinyl Chloride) (PVC)
L3 Sewer Pipe and Fittings

1.04 SYSTEM DESCRIPTION
A. Sanitary sewage system wil consist of PVC pipe with push-
on joints and rubber askets and be in accordance with
ASTM D3034.

B. Joints will be in accordance with the manufacturer’s
r¢ : anendatio s.

C. Cleanouts will be provided as required.

END OF SECTION

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A

SPECIFICATION " 72TION
FOR
SEPTIC SYS'

TABLE OF IS

PART 1 GENERAL
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WRAP MODULE 2A
SPECIFICATION SECTION
FOR
02935 LANDSCAPING

TABLE OF CO™INTS

PART 1 GENERAL

1.01  SECTION SCOPE
1.02  RELATED SECTIONS
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1.04  SYSTEM DESCI PTION
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WRAP MODULE 2A
SECTION 02935

LANDSCAPING

PART 1 GENERAL
1.01 SECTION SCOPE

A. Work includes sodding and plantingufor the WRAP Module 2A
Facility site.

1.02 RELATED SECTIONS

1.03 REFERENCES

?ﬁ A. WSDOT-M41- )- "9391 Standard Specifications for
T Road, Bridge and Municipal
— C~nstruction

1.04 SYSTEM DESCRIPTION
A. Areas near the building to have grass will be sodded.
B. Other disturbed areas will be seeded with a field mixture
of native grasses suitable for growth in the Hanford area
without irrigation (35 pounds of live seed per acre).

C. Seeded areas are to recei' hay, straw or wood cellulose
mulch applied at a rate of 2 tons per acre.

D. Hydraulically applied seed will be permitted.

E. .Erosion control netting will be used to control erosion
and shall be polypropylene knit interwoven with
biodegradable paper furni: ed in 5 foot minimum width
rolls.

F. Trees shall be wrapped, staked and guyed to encourage
straight. growth and to prevent wind damage.

END OF SECTION
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WRAP MODULE 2A
DIVISION 3 - CONCRETE

ABLE OF CONTENTS
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WRAP MODULE 2A

SPECIFICATION SECTION
FOR
03100 CO RETE FORMWORK

TABLE OF ~"NT™™NTS

PART 1 GENERAL

1.01 SECTION SCOPE
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WRAP MOD! E 2A
SECTION 03100

CONCRETE FORMWORK

PART 1 GENERAL
1.01 SECTION SCOPE
A. All cancrete formwork.

1.02 RELATED SECTIONS

1.03 REFERENCES

A. ACI 347 - Recommended Pracli ce for Concrete Formwork

RN B. ACI 301 - Specifications for ¢ ructural »ncr( 2
e buildings

C. ACI 318 - Building Code Ret .rements for Reinforced
Concrete

D. CRSI - Manual of Standard Practice
1.04 SYSTEM DESCRIPTION
A. Forms for concrete will be of plywood, metal or other
acceptable panel material which will provide a smooth,

straight surface.

B. Form release o0il will be a )lied to all form surfaces in
contact with concrete.

C. Form oils shall be nonstaining and compatible with the
type of finish to be given to the concrete.

D. Form ties shall be commercially manufactured snap-off type
which will not leave any metal nearer than 1 inch to the

surface of the concrete nor a hole larger than 1 inch in
the surface of the concret

END OF SECTION
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WRAP MODULE 2A
SPECIFICATION SECTION
FOR
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WRAP MODULE 2A
DIVISION 4 - MASONRY
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WRAP MODULE 22

SPECIFICATION SECTION
FOR
04000 MASONRY

\BLE OF CONTENTS
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WRAP MODULE 2A

SPECIFICATION SECTION
FOR
05060 WELDING

\Bl _ OF CONTENTS
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WRAP MOD LE 2A
SECTION 05060

WELDING

PART 1 GENERAL
1.01 SECTION SCOPE

A. Shop and field welding for structural steel and vessel and
piping systems.

1.02 RELATED SECTIONS

1.03 REFERENCES

A. AWS D1.1 Str :tv al Welding Code
B. ANSI B31.3 ( 1l Plant and Petroleum
I 'y Piping
C. ASME Boil¢ and Pressure Vessel Code

1.04 SYSTEM DESCRIPTION

A. °"All structural and piping welding whether done in the shop
or field shall be done in accordance with this section.

B. 100 percent of structural welds shall be visually
inspected.

C. Piping welds shall have liquid penetrant magnetic
particle or radiographic examination in accordance with
the applicable codes.

D. Both carbon steel and stainless steels are included.

E. Welding electrodes will be E70XX for carbon steel and
E308, E308L, E316 and E309Cb for stainless steels.

END OF SECTION
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WRAP MODULE 2A

SI CIFICATION SECTION
FOR

05100 STRUCTURAL STEEL
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STRUCTUR.
PART 1 GENERAL
1.01 SECTION SCOPE
A. Structural steel for elev:
duct supports, access plal
fabrications.
1.02 RELATED SECTIONS
1.03 REFERENCES
ASTM A36
B. ASTM A325
C. ASTM A563
D. ASTM A307
E. ASTM AS3
F. ASTM AS500
G. ASTM A61l1l
H. ASTM Al08
APRIL 1992
FILE NO. 05100 - 3

WRAP MO

LE 2A

SECTION 05100

STEEL

floors, pipe supports, bus
ns and miscellaneous

actural Steel

Higl 3trength Bolts for
Structural Steel Joints

arbon and Alloy Steel Nuts

Carbon Steel Externally
Threaded Standard Fasteners

Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated Welded and
Searn ess

( ld-Formed Welded and

Sear 2ss Carbon Steel
Structural Tubing in Rounds
and Shapes

( ld-Rolled Sheet, Carbon,
Structural

Steel Bars, Carbon, Cold-
Finished, Standard Quality
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WRAP MODULE 2A
SPECIFICATION SECTION
FOR
06000 WOOD AND PLASTICS

T*mT™ =™ ~ONTENTS
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WRAP MODULE 2A
SECTION 06000

WOOD AND PLASTICS

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establishes the requirements for
detailed design, 1ibrication and installation of rough and
finished carpentry work for WRAP Module 2A.
1.02 RELATED SECTIONS
1.03 REFERENCES

A. Western Wnod Products Association

....2A 1 ier _t__.dards
N B. American Plywood Association
APA Plywood .| andards

C. Architectural Woodwork Institute
AWI Millwork Standards

D. American Wood Preservers’ Association
AWPA Fire Ret: dant Treatment

1.04 SYSTEM DESCRIPTION
A. Miscellaneous Wood Blocking and Backing
B. Interior Architectu: | Woodwork
PART 2 PRODUCTS
2.02 MATERIALS
A. All materials and manufactured items shall be new and of
first quality and shall I designed and furnished astrict
accordance with all of the governing codes, ordinances,

and applicable standards.

B. Miscellaneous wood blocking and backing any species, WWPA
No. 3 or better, or plywood, grade PS1, APA C-C.

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A

C. Pressure treated with chloride salts for fire retardancy
where required. AWPA Ci: for lumber and AWPA C27 for

plywood - noncorrosive type.

D. F: ish carpenti work sh: 1 be AWAI "custom" grade wi' 1
high pressure pliastic laminate finish. To incluc

+ Toilet Var :y Couni rs
» Closet Shelves
+ Receptic Cc .er

END OF SECT T
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WRAP MODULE 2A
SECTION 07000

THERMAL AND MOISTURE PROTECTION

PART 1 GENERAL
1.01 SECTION SCOPE
A. This specification establishes the requirements for
installation of waterproofing, damproofing, insulation and
sealants for WRAP Mod = 2A.
1.02 RELATED SECTIONS

1.03 REFERENCES

A. American Society for :ing and Materials (ASTM)
] 1 1€ ‘at proofin
Liquid Water Repellant
ASTM C 665 Acoustical Insulation
ASTM C 665 Fire safing Insulation
ASTM C 920 Sealants

B. Federal Specification (FS)
FS HH-I-425 Rigid Insulation

C. Uniform Building Code (UBC)
UBC Chp. 34 Sloped Glazing and Skylights

1.04 SYSTEM DESCRIPTION

A. Membrane waterproofing for ower level floor slab and
walls of liquid waste tank room

B. Water repellant treatment for exterior concrete walls
C. Rigid insulation at | rimeter of building foundation

D. Acoustic insulation for toilet rooms and conference room
partition walls

E. Safing insulation utilized in fire rated, area separation
partitions
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:_Or'ﬂ'l marme
PART 1 GENERAL
1.01 SECTIO SCOPE
1.02 RELATED SECTIONS
1.03 REFERENCES
1.¢ SYSTEM DESCRIF [(
1.05 SUBMITTALS
1.06 DELIVERY, STORAGE AND HANDLING
1.07 SITE CONDITIONS
PART 2 PRODUCTS
2.01 MANUFACTURERS
2.02 MATERIALS
2.03 EQUIPMENT
2.04 COMPONENTS
2.05 FABRICATION
2.06 SHOP QUALITY CONTROL
PART 3 EXECUTION
3.01 PREPARATION
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3.03 FIELD ALITY C )L
3.04 ADJUST G AND C (NG
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3.06 PROTECTION
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1.04 SYSTEM DESCRIPTION
A. Exterior and interior hollow metal doors and frames.
B. 1 rior ar °~ inf{ rior.r rerl 1 »ors.
C. Fire Shutters.
D. Aluminum window wall framing and entry doors.
E. Finish Hardware.
F. Window Glazing.
PART 2 PRODUCTS
2.02 - MATERIALS
A. All materials and manufactured items shall be new and of
first quality and shall be designed and furnished in

strict accordance with all of the governing codes,
ordinances, and applicable standards.

B. Hollow Metal Doors and Frames

1. Hollow metal frames shall be welded 16 gauge
construction. Frame section is approximately 2 inches
by 6 inches size.

2. Hollow metal doors shall be flush panel type with 18
gauge face sheets, internal reinforcing and sound
deadening material.

3. Fire resistive door and frame assemt ies have
appropriate UL label and comply with NFPA 80
requirements.

4. A 1l doors, except for office, storage, toilet and
closet d rs, have vision panels. New door vision
panels have screw applie metal glazing stops.

_.» Door frames are prepared by fabricator to receive
°  hardv re scheduled for this project.

6. Interior window frames are 16 gauge steel and match
door fre section profile, with applied glazing
stops.

APRIL 1992 UE&C PROJE( 6237.006
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WRAP MOl LE 2A

7. All hollow metal doors and frame shall have shop
applied primer in accordance with this Specification.

C. Metal Overhead Doors

1. Sectional overhead doors shall be insulated, 16 i :@
flush steel construction with vision panels, power
operated with auxiliary chain operation, and
weatherstripping.

2. Single leaf overhead doors are insulated 16 gauge
flush steel construction with vision panels, power
operated with auxiliary chain operation, and
weatherstripping.

D. Fire Shutters

1. Storefront framing elements are nominal 2 x 4 inch
tubula lum  am witl : e >dized nish, and
constructed with thermal break configuration.

2. Aluminum frame entry doors are 1.75 inch thick clear
anodized medium stile frames.

F. Finish Hardware

1. Finish hardware complies with the ANSI A 156 series.
Finish is US10 (Brushed Chrome). '

2. Hardware for doors in area separation walls (fire
walls) shall comply with UL and NFPA regquirements.

3. Toilet room doors have push and pull plates. All
other doors shall have locksets.

4. Required exit doors shall have panic hardware
complying with NFPA 101.

5. All doors, except for closet doors and storage room
doors, shall have closers.

Doors with closers, except for UL labeled doors, shall
have hold opens.

6. All butts are heavy duty (ball bearing) type.

7. Exterior doors and doors at process areas have weather
stripping.

APRIL 1992 UE&C PROJECT 6237.006
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G. Window Glazing

1. Glazing for storefront is 1 inch insulated type with
grey; tinted and tempered, where required by UBC.

2. Glazing for door vision panels shall be 0.25 inch
diamond patterned clear wired glass.

3. Glazing for control room windows is 1 1ich laminated
glass.

4. Mirror glass s 0.25 inch float glass complying with
ASTM C 1036.

H. Sliding Metal F re Doors

1. Doors to be composite type with inorganic mineral
core.

2. Doors shall be two hour fire-resistive rating.

3. Doors shall be automatic closing with motorized
operator.

END ¢ ¢
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DIVISION 9 - FINISHES
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SECTION 08000

F. ISHES

PART 1 GENERAL
1.01 SECTION SCOPE

A. This specification establishes the requirements for
finishes.

1.02 RELATED SECTIONS
1.03 REFERENCES

A. 2American Society for Testing and Materials (ASTM)

ASTM C 635 Specification for Metal Suspension
fo soustical T:° " Ta- in
Panel Ceilings

ASTM C 636 Practice for Installing of Metal

Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels

ASTM C 840 Spec. for Application and Finishing
of Gypsum Board

ASTM E 580 For Acoustical Tile and Lay-in
Panels

ASTM C 926 Spec. for Application of Portland

Cement Based Plaster in Areas
equiring Seismic Restraint

ASTM C 36-85 Spec. for Gypsum Wall Board

ASTM E 1264 Acoustical Ceiling Products

ASTM F 693 Products by Use of Liquid Seam
Sealers

ASTM E 84 Test Method for Surface Burning
Characteristics of Building
Materials

ASTM E 648 Test Method for Critical Radiant
Flux « Floor Covering Systems
Using a Radiant Heat Energy Source

ASTM D 4082 Test Method for Effects of

Radiation on Coatings Used in
Light-Water Nuclear Power Plants

ASTM D 4256 Test Method for Determination of
the Decontamibility of Coatings
Used in Light-Water Nuclear Power
Plants

APRIL 1892 UE&C PROJECT 6237.006

FILE NO. 09000 - 2



WRAP MODULE 2A
B. American National Standards Institute (ANSI)
ANSTI A 137.1 Ceramic Tile
ANSI N 512 Nuclear Facilities
C. Carpet Specifiers Handbook
D. Carpet a1 1 g Institute

E. Federal Stan irds
Doc. FF 1-70 Carpet

F. Gypsum Association (GA)
GA 216-85

G. Federal Specifications (FS)
FS SS-T-312B Resilient Flooring

H. International Conference of Building Officials (ICBO)
Report 4071

= I. National Fire Protection Association (NFPA)
NFPA-101 Life Safety Code
J. Uniform Buildin Code (UBC)
UBC Chap. 23 Wood
UBC Std. No. 47-18 Metal Suspension Systems for

Acoustical Tile and for Lay-in
Panel Ceilings

K. University of C: ifornia Research Laboratory (UCRL)
UCRL 15714 Suspended Ceiling System Survey and
Seismic Bracing Recommendations
1.04 SYST  DESCRIPTION
A. Suspended Ceiling System
B. Lath and Plaster Ceiling System
C. Gypsum Board System
D. Suspended Acoustical Tile System
E. Resilient Floor Coverings
F. Carpet
G. Special Coatings

APRIL 1992 UE&C PROJECT 6237.006
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WRAP MODULE 2A
H. Paint
I. Ceramic Tile
PART 2 PRODUCTS
2.02 MATERIALS
A. All materials and ma; factured items shall be new and of
first quality and shall be designed and furnished in
strict accordance wi- . all of the governing codes,
ordinances and applicable standards.

B. Suspended Ceiling

1. Support system shall be 16 gauge roll formed by 6 inch
deep galvanized : eel joist members.

\ fal. ramin embe p @ . 1aving suspended
ceiling sup; t system (locker area) are 20 ¢ 1ige
X 3.625 inch galvanized steel stu ;3 and runners.

b. Wall framing members for other areas (offices and
reception) are 25 gauge x 3.625 inch galvanized
steel studs and runners. i

2. Suspended ceilings grid shall be light gauge steel
type with interlocking main runner "T"s and cross
"T"s .

a. Factory finish is white vinyl paint.

b. Acoustic tiles are lay-in type mineral fiber board
panels finished with white latex paint.

c. System light shall be reflectance is greater than
75 percent, STC class is 35-39 and noise reduction
coefficient is .50 to .60.

C. Lath and Plaster System

Shower room ceilings have a standard three coat (scratch,
brown and finish) portland cement plaster on suspended
metal lath system.

APRIL 1992 UE&C PROJECT 6237.006 (
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D. Gypsum Board System

1. Wallboard is .625 inch fire rated type (x) gypsum
panels.

2. Wall rard at wet areas is water resistant type gypsum
panels.

3. Wallboard backing for ceramic tile walls or ainscots
is .50 inch rtland cement panels.

E. Ceramic Tile

1. Wall tile is 2 x 2 x .25 inch dry set mortar set,
latex-portla cement grouted mosaic ceramic tile.

2. Price group 2

3. Install per TCA W243 recommendations.

4. Floor tile 2 x 2 x .25 inch latex-portland cement
set, latex- rtland cement grouted with non-slip
abrasive grain finish ceramic tile.

5. Price group 2

6. Install  r ' A F1l13 recommendations.

F. Resilient Floor Covering

1. Sheet floor shall be .125 inch thick vinyl sheet
with sealed seams.

2. Resilient floor tile shall be 12 x 12 x .125 inch
vinyl. _

3. Rubber floor Lle shall be 18 x 18 x .105 inch with
disc pattern.

4. Resilient base is 4 inch topset cove type.

5. Comply with SFCI, "Reco Iended Work Procedures for
Resilient I oor Covering®.
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