SOLICITATION NO. DACA09-99-R-0007
DATE: FEBRUARY 1999

US Army Corps

of Engineers g4
Albuquerque District

SPECIFICATIONS
FOR

SAMPLE PROJECT 0001

REMODEL PHSMEDICAL FACILITY

IMMIGRATION AND NATURALIZATION SERVICE
FLORENCE, ARIZONA

"INCREASE PROFIT - SUBMIT VECP'S"

V4

ero Accidents

ero Tol erance

/4



PHS Medical Facilities A99R0007

TABLE OF CONTENTS

DIVISION 2 - SITE WORK

SECTI ON 02050 - DEMOLI TI ON

DI VISION 3 - CONCRETE

NOT USED

D VISION 4 - MASONRY

NOT USED

DIVISION 5 - METALS

SECTI ON 05500 - M SCELLANEOUS METAL

DIVISION 6 - WOOD AND PLASTI CS

SECTI ON 06100 - ROUGH CARPENTRY
SECTI ON 06410 - CUSTOM CASEWORK

DIVISION 7 - THERVAL AND MJ STURE PROTECTI ON

SECTI ON 07270 - FI RESTOPPI NG
SECTI ON 07900 - JO NT SEALI NG

DIVISION 8 - DOORS AND W NDOWS

SECTI ON 08110 STEEL DOORS AND FRAMES

SECTI ON 08520 ALUM NUM W NDOWS

SECTI ON 08700 BUI LDERS' HARDWARE

SECTI ON 08810 - GLASS AND GLAZI NG

DIVISION 9 - FIN SHES

SECTI ON 09250 GYPSUM WALLBOARD

SECTI ON 09510 ACQOUSTI CAL CEI LI NGS

SECTI ON 09650 RESI LI ENT FLOORI NG
SECTI ON 09900 - PAI NTI NG, GENERAL

DI VISION 10 - SPECIALTIES

SECTI ON 10160 - TO LET PARTI TI ONS



PHS Medical Facilities A99R0007

SECTI ON 10800

- TO LET ACCESSORI ES

DI VISION 11 - EQUI PMENT

NOT USED

DI VISION 12 - FURN SHI NGS

NOT USED

DI VISION 13 - SPECI AL CONSTRUCTI ON

SECTI ON 13958

- FORCED ENTRY RESI STANT COVPONENTS

DI VISION 14 - CONVEYI NG SYSTEMS
NOT USED
Dl VISION 15 - MECHANI CAL

SECTI ON 15250

SECTI ON 15330

SECTI ON 15405

SECTI ON 15488

SECTI ON 15565

SECTI ON 15653

SECTI ON 15895

SECTI ON 15990

DI VISION 16 -

- THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

- VET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON

- PLUMBI NG, HOSPI TAL

- GAS PI PI NG SYSTEMS

- HEATI NG SYSTEM GAS- FI RED HEATERS

- AR CONDI TI ONI NG SYSTEM (UNI TARY TYPE)

- Al R-SUPPLY, DI STRIBUTI ON, VENTILATI ON, AND EXHAUST SYSTEM
- TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS

ELECTRI CAL

SECTI ON 16262

SECTI ON 16415

SECTI ON 16640

SECTI ON 16721

SECTI ON 16741

- AUTOVATI C TRANSFER SW TCHES

- ELECTRI CAL WORK, | NTERI OR

- CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANGCDE)
- FI RE DETECTI ON AND ALARM SYSTEM

- PREM SES DI STRI BUTI ON SYSTEM AND TELEPHONE



PHS Medi cal Facility A99R0007

SECTI ON 02050

DEMOLI TI ON

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

ENG NEERI NG MANUALS (EM

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety and
Heal th Requi renments Manual

.2 GENERAL REQUI REMENTS

The work includes denolition and renmoval of resulting rubbish and debris.
Rubbi sh and debris shall be renpved from Governnent property daily, unless
otherw se directed, to avoid accunulation at the denolition site. Mterials
that cannot be renoved daily shall be stored in areas specified by the

Contracting Officer. In the interest of occupational safety and health, the
work shall be performed in accordance with EM 385-1-1, Section 23, Denplition,
and other applicable Sections. |In the interest of conservation, salvage shall

be pursued to the maxi num extent possible; salvaged itens and materials shall
be di sposed of as specifi ed.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 08 Statements
Work Pl an; GA.

The procedures proposed for the acconplishnent of the work. The procedures
shal |l provide for safe conduct of the work, including procedures and nethods
to provide necessary supports, lateral bracing and shoring when required,
careful renoval and disposition of materials specified to be salvaged,
protection of property which is to renain undisturbed, coordination with other
work in progress, and tinmely disconnection of wutility services. The
procedures shall include a detail ed description of the nethods and equi prent
to be used for each operation, and the sequence of operations in accordance
with EM 385-1-1.
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1.4 DUST CONTRCL

The ampunt of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to avoid
creation of a nuisance in the surrounding area. Use of water will not be
permtted when it wll result in, or create, hazardous or objectionable
conditions such as ice, flooding and pollution.

1.5 PROTECTI ON
1.5.1 Protection of Personnel

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take immediate action to
protect all personnel working in and around the denolition site. No area,
section, or conmponent of floors, roofs, walls, colums, pilasters, or other
structural elenent will be allowed to be left standing w thout sufficient
bracing, shoring, or lateral support to prevent collapse or failure while
wor kmen renmove debris or performother work in the i medi ate area.

Fl oors, roofs, walls, colums, pilasters, and other structural conponents that
are designed and constructed to stand wi thout |ateral support or shoring, and
are determined to be in stable condition, may be allowed to remain standing
wi t hout additional bracing, shoring, of lateral support until denolished. The
Contractor shall ensure that no elements deternined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as may be required as a result of any cutting,
renoval , or denmpolition work perforned under this contract.

1.5.2 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site and
exami ne the drawi ngs and specifications to determ ne the extent of the work.
The Contractor shall take necessary precautions to avoid damage to existing
items to remmin in place, to be reused, or to remain the property of the
CGovernnent; any damaged itens shall be repaired or replaced as approved by the
Contracting Officer. The Contractor shall coordinate the work of this section
with all other work and shall construct and maintain shoring, bracing, and
supports as required. The Contractor shall ensure that structural elenents
are not overl oaded and shall be responsible for increasing structural supports
or addi ng new supports as may be required as a result of any cutting, renoval,
or demolition work perforned under this contract.

1.5.3 Protection Fromthe Wat her

The interior of buildings to remain and sal vageabl e materials and equi pnent
shall be protected fromthe weather at all tines.

1.6 USE OF EXPLOSI VES

Use of explosives shall not be pernitted.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTI ON
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3.1 EXI STI NG STRUCTURES

Interior walls, other than retaining walls and partitions, shall be renoved to
top of concrete slab on ground.

3.2 UTILITIES
Exi sting utilities shall be renpved as indicated. VWhen utility lines are

encountered that are not indicated on the draw ngs, the Contracting Oficer
shall be notified prior to further work in that area.

3.3 DI SPCsSI TI ON OF MATERI AL
Title to material and equi prent to be denolished, except Government sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The Government will not be responsible for the condition, loss or
damage to such property after notice to proceed.

3.3.1 Material Salvaged for the Contractor
Mat erial salvaged for the Contractor shall be stored as approved by the
Contracting Oficer and shall be renpved from Government property before

conmpl etion of the contract. Material salvaged for the Contractor shall not be
sold on the site.

3.4 CLEAN UP
Debris shall be renmoved and transported in a manner that prevents spillage on

streets or adjacent areas. Local regulations regarding hauling and di sposa
shal | apply.

--000o0- -
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SECTI ON 05500 - M SCELLANEOQUS METAL

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF- 45 (1980) Designation System for Al um num Fi ni shes
AA SAA- 46 (1978) Standards for Anodized Architectural
Al umi num

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI Al4.3 (1992) Ladders - Fixed - Safety Requirenents

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36 (1993a) Structural Steel

ASTM A 53 (1993) Pipe, St eel , Black and Hot-Di pped,
Zi nc- Coat ed Wl ded and Seam ess

ASTM A 123 (1989a) ZzZinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products

ASTM A 283 (1993) Low and Internediate Tensile Strength
Carbon Steel Plates

ASTM A 446 (1993) Steel Sheet, Zinc-Coated (Galvanized) by
the Hot-Dip Process, Structural (Physi cal)
Quality

ASTM A 475 (1989) Zinc-Coated Steel Wre Strand

ASTM A 500 (1993) Col d-Formed Wl ded and Sean ess Carbon
Steel Structural Tubing in Rounds and Shapes

ASTM A 525 (1993) Ceneral Requirenments for Steel Sheet,
Zi nc- Coat ed (Gal vani zed) by the Hot-Dip Process

ASTM B 26 (1992a) Al um num Al'l oy Sand Casti ngs

ASTM B 221 (1992a) Al umi num and Al um num Al l oy Extruded
Bars, Rods, Wre, Shapes, and Tubes

ASTM B 429 (1992a) Al um num Al l oy Extruded Structural Pipe
and Tube
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ASTM D 2047

A99R0007

(1982; R 1988) Static Coefficient of Friction of
Pol i sh- Coated Fl oor Surfaces as Measured by the
Janmes Machi ne

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1.1
FEDERAL SPECI FI CATI ONS ( FS)

FS AA-S-271

FS AA-S-1048

FS RR-C- 271

FS RR-G 1602

(1994) Structural Wel ding Code - Steel

(Rev D; Am 1) Shelving, Storage and Display,
Steel, Interchangeable, Nut and Bolt Type
(Basic) Shelving, Storage and Display, Steel,
Cip Type

(Rev D) Chains and Attachments, Welded and
Wl dl ess

(Rev C) Grating, Metal, Oher Than Bar Type
(Fl oor, Except for Naval Vessels)

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM 01

(1988) Metal Finishes Manual for Architectural

and Metal Products

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 211 (1992) Chimmeys, Fireplaces, Vents and Solid
Fuel - Burni ng Appliances
1.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 04 Drawi ngs
M scel | aneous Metal Items; FIO
Detail drawings indicating material thickness, type, grade, and class;
di mensi ons; and construction details. Draw ngs shall include catalog cuts,
erection details, manuf acturer's descriptive data and installation
instructions, and tenplates. Detail drawings for the following itens shall be
submitted.

a. Partitions, dianond-nesh type.

b. Roof scuttles.

c. Shel vi ng.

d. Ladders.

e. M scel |l aneous

05500- 2
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1.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurenments and shall take all field
neasurenents necessary before fabrication. Wlding to or on structural stee
shall be in accordance with AW D1.1. Itens specified to be gal vani zed, when

practicable and not indicated otherw se, shall be hot-dip gal vanized after
fabrication. Galvanizing shall be in accordance with ASTM A 123, ASTM A 446,
or ASTM A 525, as applicable. Exposed fastenings shall be conpatible
materials, shall generally match in color and finish, and shall harnonize with
the material to which fastenings are applied. Materials and parts necessary
to complete each item even though such work is not definitely shown or
speci fied, shall be included. Poor matching of holes for fasteners shall be

cause for rejection. Fasteni ngs shall be concealed where practicable.
Thi ckness of metal and details of assenbly and supports shall provide strength
and stiffness. Joints exposed to the weather shall be forned to exclude
wat er .

1.4 DI SSIMLAR MATERI ALS

Where dissinilar netals are in contact, or where aluminumis in contact with
concrete, nortar, nmasonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat of
bi t um nous paint or asphalt varnish.

1.5 WORKMANSHI P

M scel | aneous netalwork shall be well formed to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce clean
true lines and surfaces. Welding shall be continuous along the entire area of
contact except where tack welding is permitted. Exposed connections of work
in place shall not be tack wel ded. Exposed wel ds shall be ground snooth.
Exposed surfaces of work in place shall have a snooth finish, and unless
ot herwi se approved, exposed riveting shall be flush. \here tight fits are
required, joints shall be mlled. Corner joints shall be coped or nitered,

well forned, and in true alignnent. Work shall be accurately set to
established lines and el evations and securely fastened in place. Installation
shall be in accordance with manufacturer's installation instructions and

approved draw ngs, cuts, and details.
1.6 ANCHORAGE

Anchor age shall be provided where necessary for fastening mscellaneous netal
items securely in place. Anchorage not otherw se specified or indicated shal
include slotted inserts nade to engage with the anchors, expansion shields,
and power-driven fasteners when approved for concrete; toggle bolts and
through bolts for nmasonry; nachine and carriage bolts for steel; and |l ag bolts
and screws for wood.

PART 2 - PRODUCTS

2.1 ALUM NUM FI NI SHES
Unl ess otherwise specified, aluminum itenms shall have anodized finish
conform ng to AA SAA-46. The thickness of the coating shall be not |ess than

that specified for protective and decorative type finishes for itens used in
interior locations or architectural Class | type finish for items used in

05500-3
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exterior locations in AA DAF-45. Itens to be anodized shall receive a
pol i shed satin finish pretreatment and a cl ear |acquer overcoating.

2.2 SHOP PAI NTI NG

Surfaces of ferrous netal except galvanized surfaces, shall be cleaned and
shop coated with the manufacturer's standard protective coating unless
ot herwi se specified. Surfaces of itens to be enbedded in concrete shall not
be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recommendati ons or as specified.

2.3 LADDERS

Ladders shall be steel or aluminum fixed rail type in accordance with ANSI
Al4. 3.

2.4 CHAIN LINK FENCE FABRI C

ASTM A 392, O ass 1, zinc-coated steel wire with m ni mum coati ng wei ght of 1/2
ounces of zinc per square foot of coated surface, or ASTM A 491, Type I,
al umi num coated steel wire. Fabric shall be fabricated of 9 gauge wire woven
in 2 inch mesh. Fabric height shall be as indicated on the drawi ngs. Fabric
shal | be knuckl ed on the top and bottom sel vage. Gates shall be the type size
and swi ng shown. ASTM F 900 and /or ASTM F 1184. Gate franes shall conform
to strength and coating requirenents of ASTM F 1083 for G oup |A steel pipe,
with external coating Type A, nominal pipe size (NPS) 1-1/2. Gate franes
shall conformto strength and coating requirenents or ASTM F 1043, for G oup
IC, steel pipe with external coating Type A or Type B, nomi nal pipe size (NPS)
1 1/2.

2.5 ROOF SCUTTLES

Roof scuttles shall be of gal vanized steel not |less than 1.994 nm (14 gauge),
with 75 nm (3 inch) beaded flange wel ded and ground at corners. Scuttle shal
be sized to provide mnimum cl ear opening of 940 by 760 nm (37 by 30 inches).
Cover and curb shall be insulated with 25 mm (1 inch) thick rigid insulation
covered and protected by gal vani zed steel liner not |less than 0.5512 mm (26
gauge). The curb shall be equipped with an integral netal cap flashing of the
sanme gauge and nmetal as the curb, full welded and ground at corners for
weat hertightness. Scuttle shall be conpletely assenbled with heavy hinges,
conpressi on spring operators enclosed in tel escopic tubes, positive snap latch
with turn handles on inside and outside and neoprene draft seal. Fasteners
shal | be provided for padl ocking on the inside. The cover shall be equipped
with an automatic hold-open arm conplete with handle to permt one hand
rel ease.

2.6 SHELVI NG

Shel ving shall conform to FS AA-S-271, Kind 1, Class 1, Type |I. M ni mum
di rensi ons and number of shel ves shall be as indicated.

2.7 STAI NLESS STEEL PANELS AND BENCHES
Panel s and benches shall be stainless steel and shall nmeet ASTM A 167 or ASTM

A 240: 18-8, Type 302, and shall have a polished to No. 4 finish. Stainless
steel panels and benches shall be the thickness and size shown in the

05500- 4
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drawi ngs. The benches shall be provided with support menbers. The contractor
shal |l subnitt drawi ngs of the benches for approval.

PART 3 - EXECUTI ON

3.1 GENERAL REQUI REMENTS
All items shall be installed at the |ocations shown and according to the

manufacturer's recomendati ons. Itens listed below require additional
procedures as specified.

--000o0- -

05500-5



PHS Medi cal Facility

SECTI ON 06100
ROUGH CARPENTRY

PART 1 - GENERAL

1.

1 REFERENCES

A99R0007

The publications listed bel ow forma part of this specification to the extent

referenced. The publications are referred to in the text

only.
AMERI CAN FOREST AND PAPER ASSOCCI ATI ON ( AFPA)

AFPA- T901 (1991; Supple 1993;

by basi c designation

Addenda Apr 95) Nati onal
Desi gn Specification for Wod Construction

AFPA T11-WCD1 (1988) Manual for Wbod Frane Construction

AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 (1995) Basic Hardboard

AHA A194.1 (1985) Cellul osic Fiberboard

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI A208.1 (1993) Particl eboard

APA- THE ENG NEERED WOOD ASSCCI ATI ON ( APA)

APA Form E30 (1996) Design/ Construction Guide, Residential

Commer ci al

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 79 (1994) Gypsum Sheat hi ng Board

ASTM C 208 (1995) Cellulosic Fiber Insulating Board

ASTM C 552 (1991) Cellular G ass Thernal |nsulation

ASTM C 553 (1992) M neral Fiber Blanket Thermal I|nsulation

for Commrercial and Industrial Applications

ASTM C 665 (1994) M neral - Fi ber Bl anket Thermal |nsulation
for Light Frame Construction and Manufactured
Housi ng

ASTM C 1136 (1992) Flexible, Low Perneance Vapor Retarders
for Thermal |nsulation

ASTM D 2898 (1994) Accel er at ed Weat heri ng of

Fi re- Ret ardant - Treat ed Wbod f or

06100-1
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ASTM E 84 (1996a) Surface Burning Characteristics of
Buil ding Materials

ASTM E 96 (1995) Water Vapor Transmi ssion of Materials

ASTM F 547 (1977; R 1990) Definitions of Terms Relating to

Nails for Use with Whod and Whod-Base Materials

AVERI CAN WOOD- PRESERVERS' ASSCCI ATl ON ( AWPA)

AVWPA C9 (1995) Plywood - Preservative Treatnent by
Pressure Processes

AWPA C27 (1993) Pl ywood - Fi re- Ret ar dant Pressure
Tr eat ment

AVPA M4 (1995) St andard for t he Care of

Preservative- Treated Whod Products
AVWPA P5 (1996) Standards for Waterborne Preservatives
DEPARTMENT OF COMMERCE ( DOC)

DCC PS 1 (1996) Vol untary Product Standard - Construction
and Industrial Plywood

FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825c (1997) Approval Guide Building Materials
NATI ONAL HARDWOOD LUMBER ASSOCI ATI ON ( NHLA)

NHLA- 01 (1994) Rules for the Measurenent & | nspection of
Har dwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATl ON ( NELMA)

NELMA- 01 (1993) Standard Grading Rules for Northeastern
Lunber

SOUTHERN CYPRESS MANUFACTURERS ASSCCI ATI ON ( SCVA)

SCMVA- 01 (1986; Suppl e No. 1, Aug 1993) Standard
Speci fications for Grades of Southern Cypress

SOUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

SPI B- 1001 (1994) Standard Grading Rules for Southern Pine
Lunber

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

WCLIB Std 17 (1993) Supples Il (A, V (A, &VI (A)) Gading
Rul es for West Coast Lunber

WESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)
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WAPA- 01 (1995; Supple Nos. 1, 2, and 3) Western Lunber
Grading Rules 95

FEDERAL SPECI FI CATI ONS ( FS)

FS RR-F-221/2 (Rev. A) Fencing Wre (Wven Wre and Netting,
Fabric) (Detail Specification)

1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submtted in accorandance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Data
Nail ers and Nailing Strips; FIO
Drawi ngs of field erection details, including materials and nethods of
fastening nailers in conformance with Factory Mutual wind uplift rated systens
specified in other Sections of these specifications.
SD- 13 Certificates

Gradi ng and Marking; FIO
Manuf acturer's certificates (approved by an American Lunber Standards approved
agency) attesting that |unmber and material not normally grade marked neet the
specified requirenents. Certificate of Inspection for grade nmarked materi al
by an Anerican Lunber Standards Committee (ALSC) recogni zed inspection agency
prior to shipnent.
I nsul ation; FIO
Certificate attesting that the cellulose, perlite, glass and mneral fiber,
pol yuret hane, or polyisocyanurate insulation furnished for the project
contains recovered material, and showing an estimted percent of such
recovered material .

1.3 DELI VERY AND STORAGE
Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well ventilated areas, and protected from extrene
changes in tenperature and hum dity. Laminated tinber shall be handl ed and
stored in accordance with AITC 111 or APA EWS R540.

PART 2 - PRODUCTS

2.1 LUMBER

2.1.1 Gading and Marking

2.1.1.1 Lunber Products

06100-3
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Solid sawn and finger-jointed |unber shall bear an authorized gradestanp or
gradenmark recogni zed by ALSC, or an ALSC recogni zed certification stanp, mark,

or hanmer brand. Surfaces that are to be exposed to view shall not bear
grademar ks, stanps, or any type of identifying mark. Hamrer marking will be
permtted on tinbers when all surfaces will be exposed to view.

2.1.2 Sizes

Lumber and material sizes shall conform to requirenents of the rules or
st andards under which produced. Unless otherw se specified, [unber shall be
surfaced on four sides. Unl ess otherwi se specified, sizes indicated are
nom nal sizes, and actual sizes shall be within manufacturing tol erances
al l owed by the standard under which the product is produced.

2.1.3 Treatnent

Exposed areas of treated wood that are cut or drilled after treatnent shall

receive a field treatnment in accordance with AWA M. Items of all-heart
material of cedar, cypress, or redwod wll not require preservative
treatment, except when in direct contact with soil. Except as specified for

all-heart material of the previously nentioned species, the following itens
shal | be treated:

a. Wbod nenbers in contact with or within 455 mm (18 inches) of soil.

b. Wbod menbers in contact with water.

c. Wbod nenbers exposed to the weather including those used in built-up
roofing systems or as nailing strips or nailers over fiberboard or

gypsum board wall sheathing as a base for wood siding.

d. Whod menbers set into concrete regardl ess of l|ocation, including
flush-w th-deck wood nailers for roofs.

e. Wod menbers in contact with concrete that is in contact with soil or
water or that is exposed to weather.

2.1.3.1 Lunber

Lunber shall be treated in accordance with AWA C2 with waterborne
preservatives listed in AWPA P5 to a retention level as follows:

a. 4 kg per cubic meter (0.25 pcf) intended for above ground use.

b. 6.4 kg per cubic nmeter (0.40 pcf) intended for ground contact and
fresh water use.

2.1.4 Moisture Content

At the tine lunber and other naterials are delivered and when installed in the
work their npisture content shall be as foll ows:

a. Treated and Untreated Lunber : 100 mm (4 inches) or |ess, noninal
t hi ckness, 19 percent nmaximum

06100-4
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b. Mterials Gher Than Lunber: |n accordance with standard under which
product is produced.
2.1.5 M scell aneous Wod Menbers

2.1.5.1 Nonstress G aded Menbers

Menmbers shall include bridging, corner bracing, furring, grounds, and nailing
strips. Members shall be in accordance with TABLE | for the species used.
Si zes shall be as follows unless otherw se shown:
Menber Si ze (inch)
Cor ner bracing 1 x 4.
Furring 1 x 2.
Nai ling strips 1 x 3 or 1 x 4 when used as shingle

base or interior finish, otherw se
2 inch stock.

2.1.5.2 Sill Plates
Sill plates shall be standard or nunber 2 grade.
2.2 ACCESSORI ES AND NAI LS

Mar ki ngs shall identify both the strength grade and the manufacturer.
Accessories and nails shall conformto the follow ng:

2.2.1 Anchor Bolts
ASTM A 307, size as indicated, conplete with nuts and washers.
2.2.2 Bolts: Lag, Toggle, and M scell aneous Bolts and Screws

Type, size, and finish best suited for intended use. Finish options include
zi nc conpounds, cadmi um and al um num pai nt inpregnated finishes.

2.2.3 Nails and Staples

ASTM F 547, size and type best suited for purpose; staples shall be as
recormended by the manufacturer of the materials to be joined. |n general

8-penny or larger nails shall be used for nailing through 25 nm (1 inch) thick
l umber and for toe nailing 50 nm (2 inch) thick |unmber; 16-penny or |arger
nails shall be used for nailing through 50 mm (2 inch) thick lunmber. Nails
used with treated | unber and sheathing shall be gal vanized. Nailing shall be
in accordance with the recomended nailing schedule contained in AFPA
T11-WCD1. \Where detailed nailing requirements are not specified, nail size
and spacing shall be sufficient to develop an adequate strength for the

connecti on. The connection's strength shall be verified against the nai
capacity tables in AFPA-T901. Reasonabl e judgement backed by experience shall
ensure that the designed connection will not cause the wood to split. If a
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| oad situation exceeds a reasonable |limt for nails, a specialized connector
shal | be used.

2.3 | NSULATI ON

Thermal resistance of insulation shall be not |ess than the R-values shown.
R-val ues shall be determned at 24 degrees C (75 degrees F) in accordance with
ASTM C 518. Insulation shall contain the highest practicable percentage of
recovered naterial which has been recovered or diverted fromsolid waste, but
not including naterial reused in a manufacturing process. Were two materials
have the same price and performance, the one containing the higher recovered

material content shall be provided. |Insulation shall be the standard product
of a manufacturer and factory marked or identified with manufacturer's nanme or
trademark and R-val ue. Identification shall be on individual pieces or

i ndi vi dual packages. Materials containing nore than one percent asbestos will
not be all owed.

2.3.1 Batt or Bl anket
2.3.1.1 dass Fiber Batts and Rolls

G ass fiber batts and rolls shall conform to ASTM C 665, Type | unfaced
insulation, dass A having a UL rating of 25 and a snoke devel oped rating of

150 or |l ess when tested in accordance with ASTM E 84. |Insulation shall have
a 0.25 mm (10 mil) thick, white, puncture resistant woven-glass cloth with
vinyl facing on one side. Wdth and length shall suit construction

condi tions.
2.3.1.2 Mneral Fiber Batt

M neral fiber batt shall conformto ASTM C 665, Type | unfaced insul ation
2.3.1.3 Mneral Fiber Bl anket

M neral fiber blanket shall conformto ASTM C 553, Type |, Class 6. Bl ankets
shal |l be sized to suit construction conditions, resilient type for use bel ow
and above anbient tenmperature to 195 degrees C (350 degrees F). Bl anket s
shall have a factory applied vapor-barrier facing on one side with 50 mm (2
inch) nailing tabs on both edges. Vapor barriers shall be fire retardant,
hi gh vapor transm ssion, and aluminum foil laminated to crepe paper type
conform ng to ASTM C 1136, Type Il. Nom nal density shall be 12 kg per cubic
meter (0.75 pcf).

2.3.1.4 Acoustical Batt or Bl anket |nsul ation

ASTM C 665, Mneral fiber, Type | unfaced insulation, width as required for
steel stud construction."

2.3.2 Sill Sealer
M neral wool, 25 mm (1 inch) thick and conpressible to 0.8 nm (1/32 inch),

width of sill, designed to perform as an air, dirt, and insect seal in
conformance with ASTM C 665, Type |
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PART 3 - EXECUTI ON

3.

3.

1 | NSTALLATI ON OF M SCELLANEOUS WOOD MEMBERS
1.1 Nailers and Nailing Strips

Nai |l ers and nailing strips shall be provided as necessary for the attachnent
of finish materials. Nailers used in conjunction with roof deck installation
shall be installed flush with the roof deck system Stacked nailers shall be
assenbl ed with spikes or nails spaced not nore than 450 nm (18 inches) on
center and staggered. Beginning and ending nails shall not be nore than 150
mm (6 inches) for nailer end. Ends of stacked nailers shall be offset
approximately 300 nm (12 inches) in long runs and alternated at corners.
Anchors shall extend through the entire thickness of the nailer. Strips shal
be run in lengths as long as practicable, butt jointed, cut into wood fram ng
menber s when necessary, and rigidly secured in place. Nai |l ers and nailer
installation for Factory Miutual wind uplift rated roof systems specified in
ot her Sections of these specifications shall conformto FM P7825c.

.1.2 Furring Strips

Furring strips shall be provided at the locations shown. Furring strips shal
be installed at 400 nm (16 inches) on center unless otherw se shown, run in
| engths as | ong as practicable, butt jointed and rigidly secured in place.

.1.3 Sill Plates

Sill plates shall be set |evel and square and anchor bolted at not nore than
1800 nm (6 feet) on centers and not nore than 300 nm (12 inches) from end of
each piece. A minimmof tw anchors shall be used for each piece.

.2 | NSTALLATI ON OF | NSULATI ON

I nsul ation shall be installed after construction has advanced to a point that
the installed insulation will not be damaged by remai ning work. For thermal
i nsul ation the actual installed thickness shall provide an R-value of 30 in
roof and 19 in walls. For acoustical insulation the installed thickness shall
be as shown. Insulation shall be installed on the weather side of such itens
as electrical boxes and water lines. Unless otherw se specified, installation
shall be in accordance with the manufacturer's recomrendation

I npal i ng of insulation on spindle or prong-type insulation anchors will not be
permtted. Insulation installed above ceilings shall be laid over the top of
the bottom chords of joists and held in place with poultry netting. Poultry
netting shall be tied to the chords with tie wire. Edges of batts or bl ankets
shal |l be butted together to forma continuous seal

--000o0- -
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SECTI ON 06410 - CUSTOM CASEWORK

PART 1 - GENERAL

1.

1 REFERENCES
The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A208.1 (1989) Wood Particl eboard
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 1036 (1991) Flat d ass

ASTM D 1037 (1991) Evaluating the Properties of Wod-Base
Fi ber and Particle Panel Materials

ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW)

AW - 02 (1988) Architectural Wodwork Quality Standards,
Gui de Specifications, and Quality Certification
Pr ogram

BUl LDERS HARDWARE MANUFACTURERS ASSCCI ATl ON ( BHVA)

BHVA Al156.5 (1992) Auxiliary Locks and Associ ated Products
BHVA Al156. 9 (1988) Cabi net Hardware
BHVA A156. 18 (1987) Materials and Finishes

HARDWOOD PLYWOOD MANUFACTURERS ASSCCI ATI ON ( HPMA)

HPMA HP- 1 (1992) Interim Voluntary Standard for Hardwood
and Decorative Plywood

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATl ON ( NEMR)

NEMA LD 3 (1991) Hi gh-Pressure Decorative Lani nates
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1.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Data
Cust om Casework; FIO
Manuf acturer's catal og data, including standard col or charts.

SD- 04 Drawi ngs
Cust om Casework; FI O
Drawi ngs shall show each type of casework, counters, cabinets, and rel ated
itenms, and shall clearly indicate the conplete layout of the cabinets and
accessories, and pertinent details of construction, fabrication and
attachnents.

SD- 06 Instructions
Cust om Casework; FIO

Manuf acturer's instructions shall include assenbling, installation, finishing,
and mai nt enance instructions.

SD- 14 Sanpl es
Cust om Casewor k; GA.

Pl asti c Lam nate; GA.

Sanmpl es shall be subnitted with the drawings. In lieu of individual sanples,
conpl ete m ni num si ze casework may be furni shed as sanples. Mock-up units are
not acceptable. Sanples shall include the follow ng itemns:

a. Door and drawer fronts - one of each type, wth hardware nounted.

b. Countertop and backsplash - one section, 4-inches w de, containing
bot h.

c. Plastic |aminate color sanples, 3 by 6 inches.
1.3 DELIVERY, HANDLI NG AND STORAGE

The Contractor shall protect materials from danage during delivery, when
stored, and during construction. Damaged and defective materials shall be
removed and replaced with new. Cabi net work shall be constructed, or
delivered and brought into the building, only after the building has dried
out, following the installation of wet materials, and when there is no
danger of damage to materials due to excessive noisture. MII-fabricated
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cabi nets and casework shall be delivered to the project [unseal ed and ready to
receive the specified finish

PART 2 - PRODUCTS
2.1 GENERAL REQUI REMENTS

Casewor k, including cabinets and counters, shall be flush overlay design and
shall be custombuilt, either at a mll or in-place in the building. Casework
shal |l be prem um grade, and unl ess ot herw se specified, shall be built to the
qual ity standards specified in AW-02 for cabinets and casework. Design shal
be as indicated on the draw ngs.

2.1.1 Particleboard

Wood particleboard shall be a mat-forned particleboard conform ng to ANS

A208.1, Type | (interior) nedium density, Gade 1-M2. Board shall be
| am nated construction, conposed of |arge wood flakes at the core and finer
wood fl akes at each surface. Flakes shall be coated and bonded w th urea-
f or mal dehyde resin under heat and pressure-fornmed i nto boards. When tested in
accordance with ASTM D 1037 and in addition to conplying with the properties
listed in ANSI A208.1, water absorption shall not exceed 15 percent in 24
hours, swelling thickness shall not exceed 6 percent in 24 hours, and maxi num
noi sture content shall not exceed 7 percent. Wbod particleboard intended for
use as exposed or sem -exposed shelving or casework shall be sanded and seal ed
on both surfaces; exposed edges shall be trimed with 20 by 10 mm (3/4- by
3/ 8-inch) solid poplar, birch, or oak, with tongue-and-groove joint or butt
joint glued to the particleboard with water-resistant gl ue.

2.1.2 Construction

Construction shall be plunmb, square, and true; accurately nilled and
fabricated to details with clean-cut profiles and lines. Accurately size the
cabinets, counters, and casework to the indicated di nensions. Surfaces shal

be flat, true, free of planer marks or other mars, and snoothly sanded.
Sel ect best wood pieces with nost uniform grain and color for exposed

sur f aces. VWere possible, conceal fastenings; where not possible, |ocate
fastenings in inconspicuous places. Were nailing is permtted on exterior
exposed faces, conceal nail heads. Do not fasten with exposed nails in
hardwood. Mortise, tenon, spline, house, joint, block, nail, screw, glue, or

bolt together, as approved, in manner to provide rigidity, to avoid swelling
or shrinking, and to insure work to remain in place wthout warping,
splitting, and opening of joints. Furnish and securely install cleats,
nai l ers, strips, blocking, hangers, anchors, noldings, and the like, required
to neatly and securely install cabinets, counters, and casework.

2.1.2.1 Framng

Cabi nets and counters, constructed in place shall have frame fronts and solid
ends, or frame construction throughout. Frame nmenber shall be 20 by 38 mm
(3/4- by 1-1/2-inch) kiln-dried hardwood, nortised and tenoned, dovetailed or
dowel ed, and gl ued together. Top and bottom corners shall be braced wth
har dwood bl ocks that are glued with water-resistant glue and nailed in place.
Conti nuous back panels shall be provided for all mll-fabricated counters,
cabi nets, shelving, and casework. Back panels shall be 6.4 mm (1/4-inch)
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m ni mum t hi ck hardwood pl ywood, sound grade, or 3.2 nm (1/8-inch) tenpered
har dboard when painted or conceal ed. Exposed or sem -exposed backs shall be

har dwood pl ywood of the sane veneer as the face of the cabinet. Bottons of
cabinets shall be mnimm 10 nm (3/8-inch) plywod good grade and shall be
braced with wood nenbers glued in place. Cabi net ends shall be 16 mm

(5/8-inch) thick nedium density particleboard core with hardwood veneers.
Shel ves shall be fully adjustable and shall be m nimum 16 nm (5/8-inch) thick
particl eboard.

2.1.2.2 Counter and Cabi net Bases

Bases shall be constructed of 2-inch thick wood fram ng, nembers cut to fit,
with toe space of the indicated height and depth. Cross rails shall be
provi ded at cabinet ends, points of concentrated |oads, and intervals not to
exceed 24 inches.

2.1.2.3 Doors and Drawer Fronts

Door design shall be solid flush face. Flush doors shall be hardwood pl ywood
with matching solid hardwod edges. Lipped doors shall be hardwood pl ywood
with lunber core. Doors and drawer fronts, including edges, shall be covered
wi th shop-applied plastic |aninate.

2.1.2.4 Countertops and Backspl ashes
Countertops and backspl ashes shall be constructed of plywod, Gade B-D or
better, or particleboard and covered with shop-applied plastic |aninate.
Countertops shall be at least 3/4-inch thick. Backsplash shall be plywood,
Grade B-D or better or particleboard, 20 mm (3/4-inch) thick. Unl ess
ot herwi se indi cated, backspl ashes shall be not |ess than 3-1/2 inches high.

2.1.3 Fasteners and Adhesives

2.1.3.1 Nails

Nai | s shall be steel casing nails with flat countersunk cupped head and
di anond poi nt.

2.1.3.2 Adhesives

Adhesi ves shall be noisture- and nol d-resistant. Adhesi ve shall also be
contact type for adhering plastic |ani nate sheets.

2.1.3.3 Wod Screws

Wyod screws shall be carbon steel or brass. Wod screws exposed to view shall
be brass with an oval head with cross recess drive.

2.2 CABI NET HARDWARE

Cabi net finish hardware shall conformto the types and styles of BHVA A156. 9.
Screws and attachnments shall be finished to match the hardware item Finishes
shall be in accordance with BHVA A156.18 and shall match that of the buil ders'
hardware specified in Section 08700 BU LDERS' HARDWARE unless otherw se
speci fi ed.
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2.

2

2.1 Shelf Supports

.2.1.1 Flush-Applied Supports

Fl ush-applied, adjustable shelf supports shall be B24071, wought brass,
nickel plated with 13 nm (1/2-inch) increment adjustment slots and wth
provision for screw fastening 6 i nches on vertical center

.2.1.2 Shelf Rests

Shel f rests shall be Type B24081, w ought brass, nickel plated. Rests shal
have a m ninum projection of 20 nm (3/4-inch) and a mnimum width of 14 mm
(9/16-inch). Shelf rests for use in drilled holes shall be B84013, w ought
steel, nickel plated with 6.4 mm (1/4-inch) diameter pin, 10 mm (3/8-inch)
| ong, overall length 1-1/4 inches.

.2.2 Cabinet Hinges

Cabi net hinges shall be wought steel or brass, designated size and finish
and shall conformto BHMA Al156.9, as foll ows:

Conceal ed hinges for flush doors shall be B81501

.2.3 Cabinet Catches

Cabi net catches shall be B43142, nmgnetic catches, alum num case, m ni num 4-
pound pul I .

.2.4 Pulls

Door and drawer pulls shall be B12011, contenporary-design, cast bronze,
3-inch centers, screw attached frominside of door or drawer.

.2.5 Drawer Slides

Drawer slides shall be B85051, ball bearing full extension drawer slides for
attachnent to each side of drawer. Rubber stops shall be provided at striking
poi nt s.

.2.6 Locks

Locks shall conformto BHVA A156.5 and shall be all brass, pin-tunbler type,
as follows:

a. Drawer |ocks and cabinet |ocks shall be type E27021, half-nortise, 5
or more pin tunblers, 22 mm (7/8-inch) dianeter cylinder, 10 mm (3/8-inch)
throw dead bolt with brass strike.

.3 PLASTI C LAM NATES

.3.1 CounterTops, Edges, and Backspl ashes

Countertop surface, edge, and backspl ash shall be covered with high-pressure
pl astic | am nate, general-purpose type, conformng to NEMA LD 3, Type GP50.
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Color, pattern, and finish shall be as indicated on the ROOM FI Nl SH AND COLOR
SCHEDULE

2.3.2 Vertical Surfaces

Plastic | am nate surfaces for drawer and counter fronts, exposed-to-view ends,
and doors shall be high-pressure plastic |am nate, general purpose type,
conformi ng to NEMA LD 3, Type GP38. Color, pattern, and finish shall be as
i ndi cated on the ROOM FI Nl SH AND COLOR SCHEDULE

2.4 SINK RI M5

Sink rims shall be corrosion resistant steel, clanping type, sized to the
sink, and a standard product of a manufacturer regularly producing this type
of equi prent .

PART 3 - EXECUTI ON
3.1 GENERAL

Casework shall be installed only when tenperature and humidity conditions
approximate the interior conditions that will exist when the building is
occupi ed. The relative humdity in the building at the tinme of installation
of materials shall be within the linits reconmended by the manufacturer.
Casework shall be installed level, plunb, and true to line, and shall be
attached to the walls or floors with concealed toggle bolts. Countertops,
accessories, and hardware shall be installed as indicated. Cl osure and filler
strips and finish noldings shall be provided as required. Make neat, close-
fitting cut-outs for indicated sinks, plunbing, and other itens projecting
through tops. Carefully locate cut-outs for pipes so that edges of holes will
be covered by escutcheons. The inner edge of sink cut-outs shall be painted
with a coat of senigloss enanel paint; sink flanges shall be set in a bed of
sealants. Prior to final acceptance, the Contractor shall aline all doors,
adjust all hardware, and | eave cabinets in a clean and neat condition.

3.1.1 Counters

Conceal fastenings where practicable, fit the counter neatly, install in a
rigid and substantial manner, and scribe to adjoining surfaces. Provi de
counter sections in the |ongest |engths practicable; keep joints in tops to a
m ni mum and where joints are necessary, provide tight hairline joints drawn
up with conceal ed-type heavy pull-up bolts. Gue joints with water-resistant
glue and, in addition, make rigid and substantial with screws, bolts, or other
approved f ast eni ngs.

3.1.2 Nailing
Exposed nailing shall be countersunk finishing nails; the countersunk holes
shall be filled with a matching wood filler or putty. Staples shall not be
permtted in exposed cabi net or casework

3.1.3 Finishing

Exposed wood surfaces shall be machine sanded at the nill to the specified
standard and then shall receive a final sanding at the site to a snooth cl ean
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finish, free of machine or tool marks, abrasions, raised grain, or simlar
i mperfections.

3.2 APPLI CATI ON OF PLASTI C LAM NATE

Plastic lamnate shall be a continuous sheet of the 1longest |length
practicable. Joints in the surface sheeting shall be tight and flush, and
held to a practical mnimmnunber. Apply with contact type adhesive, type as
recormended by the manufacturer of the laminate, applied to both surfaces.
The edging and trimshall consist of strips of lam nate cut and fitted to al
exposed edges with approved contact adhesive.

--000o0- -

06410-7



PHS Medi cal Facility A99R0007

SECTI ON 07270

FI RESTOPPI NG

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 84 (1995a) Surface Burning Characteristics of
Buil ding Materials

ASTM E 814 (1994b) Fire Tests of Through-Penetration Fire
St ops

UNDERWRI TERS LABORATORI ES (UL)

UL- 05 (1995; Supple) Fire Resistance Directory

UL 723 (1993; Rev Apr 1994) Test for Surface Burning
Characteristics of Building Materials

UL 1479 (1994) Fire Tests of Thr ough- Penetrati on
Firest ops

.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 04 Drawi ngs
Firestopping Materials; FIO

Detail drawi ngs including manufacturer's descriptive data, typical details,
installation instructions and the fire-test data and/or report as appropriate
for the fire resistance rated construction and |ocation. Submittal shall
indicate the firestopping material to be provided for each type of
application. VWen nore than 5 penetrations are to receive firestopping,
drawi ngs shall indicate |location and type of application.
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SD- 13 Certificates
Firestopping Materials; FIO

Certificates attesting that firestopping material conplies with the specified
requi rements. The |abel or listing of the Underwiters Laboratories will be
acceptable evidence. In lieu of the label or listing, a witten certificate
may be submitted from an approved, nationally recognized testing agency
equi pped to perform such services, stating that the itenms have been tested and
conformto the specified requirenments and testing nethods.

Installer Qualifications; FIO

Certification stating that installer is qualified and trained to install the
specified firestopping materi al

I nspection; FIO

Manuf acturer's representative certification stating that firestoppi ng work has
been inspected and found to be applied according to the manufacturer's
recomendat i ons and the specified requirenents.

1.3 GENERAL REQUI REMENTS

Fi restopping shall consist of furnishing and installing a material or a
combi nati on of materials to forman effective barrier against the spread of
fl ame, snoke and gases, and maintain the integrity of fire resistance rated
wal | s, partitions, floors, and ceiling-floor assenbl i es, i ncl udi ng
t hr ough- penetrati ons and construction joints. Through-penetrations include
the annul ar space around pipes, tubes, conduit, wres, cables and vents.
Construction joints include those used to accomopdat e expansion, contraction

wi nd, or seismc novenent; firestopping material shall not interfere with the
requi red novenent of the joint.

1.4 STORAGE AND DELI VERY

Materials shall be delivered in the original unopened packages or containers
showi ng nane of the manufacturer and the brand nane. Materials shall be
stored off the ground and shall be protected from danage and exposure to
el ements. Damaged or deteriorated materials shall be renoved fromthe site.

1.5 | NSTALLER QUALI FI CATI ONS
Installer of firestopping material shall be trained by the manufacturer or the

manuf acturer's representative, and shall have a nminimum of 3 years experience
in the installation of firestopping of the type specified.
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PART 2 - PRODUCTS
2.1 FIRESTOPPI NG MATERI ALS

Firestopping materials shall consist of comercially manufactured products
conplying with the follow ng mninmumrequirenents:

2.1.1 Fire Hazard Classification
Material shall have a flame spread of 25 or |less, and a snpke devel oped rating
of 50 or less, when tested in accordance with ASTME 84 or UL 723. Materia
shal |l be an approved firestopping material as listed in UL-05.

2.1.2 Toxicity
Material shall be nontoxic to humans at all stages of application.

2.1.3 Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating
than that of the assenbly in which it is being placed.

2.1.3.1 Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph
GENERAL REQUI REMENTS, shall provide "F' and "T" fire resistance ratings in
accordance with ASTM E 814 or UL 1479, except that T Ratings are not required
for penetrations smaller than or equal to a 100 nm (4 inch) noni nal pipe or
0.01 square neter (16 square inches) in overall cross sectional area.

2.1.3.2 Construction Joints and Gaps
Fire resistance ratings of construction joints, as described in paragraph
GENERAL REQUI REMENTS, and gaps such as those between fl oor slabs or roof decks
and curtain walls shall be the sane as the construction in which they occur
PART 3 - EXECUTI ON
3.1 PREPARATI ON
Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the firestopping

system

3.2 | NSTALLATI ON

Firestopping material shall conpletely fill void spaces regardless of
geonetric configuration, subject to tol erance established by the manufacturer.
Firestopping for filling floor voids 100 nm (4 inches) or nore in any

direction shall be capable of supporting the same load as the floor is
designed to support or shall be protected by a permanent barrier to prevent
| oading or traffic in the firestopped area. Firestopping shall be installed
in accordance with manufacturer's witten instructions. Firestopping shall be
provided in the follow ng |ocations, except in floor slabs on grade:
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a. Penetrations of duct, conduit, tubing, cable and pipe through floors
and through fire-resistance rated walls, partitions, and ceiling-floor
assenbl i es.

b. Penetrations of vertical shafts such as pipe chases, elevator shafts,
and utility chutes.

c. Gaps at the intersection of floor slabs and curtain walls, including
i nside of hollow curtain walls at the floor slab

d. Gaps at perinmeter of fire-resistance rated walls and partitions, such
as between the top of the walls and the bottom of roof decks.

e. Construction joints in floors and fire rated walls and partitions.

f. Oher locations where required to maintain fire resistance rating of
the construction.

3.3 | NSPECTI ON

Firestopped areas shall not be covered or enclosed until inspection is
conpl ete and approved. A manufacturer's representative shall inspect the
applications initially to ensure adequate preparations (clean surfaces
suitable for application, etc.) and periodically during the work to assure
that the conpl eted work has been acconplished according to the manufacturer's
witten instructions and the specified requirenents.

--000o0- -
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SECTI ON 07900

JO NT SEALI NG

PART 1 - GENERAL

1.

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preforned Gasket and
Seal ing Materi al

ASTM C 570 (1995) G |- and Resin-Base Caul ki ng Conmpound for
Bui | di ng Construction

ASTM C 734 (1993) Low Tenperature Flexibility of Latex
Seal ants After Artificial Wathering

ASTM C 834 (1995) Latex Seal ants

ASTM C 920 (1994) El astoneric Joint Seal ants

ASTM C 1085 (1991) But yl Rubber - Based Sol vent - Rel ease
Seal ant s

ASTM D 1056 (1991) Flexible Cellular Materials - Sponge or
Expanded Rubber

ASTM D 1565 (1981; R 1990) Flexible Cellular Materials -
Vinyl Chloride Polymers and Copol yners (Open- Cel |
Foam

ASTM E 84 (1996a) Surface Burning Characteristics of

Buil ding Materials

2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Data
Backi ng; FI O
Bond- Br eaker; FIO

Seal ant; FI O
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Manuf acturer's descriptive data including storage requirenments, shelf life,
curing tine, instructions for mxing and application, and primer data (if
required). A copy of the Material Safety Data Sheet shall be provided for
each solvent, priner or sealant material.

SD-13 Certificates

Seal ant; FI O

Certificates of conpliance stating that the naterials conformto the specified
requirenents.

.3 ENVI RONVENTAL REQUI REMENTS

The anbi ent tenperature shall be within the limts of 4 to 32 degrees C (40 to
90 degrees F) when the seal ants are applied.

.4 DELI VERY AND STORAGE
Materials shall be delivered to the job in the manufacturer's original
unopened containers. The container |abel or acconpanying data sheet shall
include the following information as applicable: manuf acturer, nanme of
material, fornmula or specification number, |ot nunber, color, date of

manuf acture, mxing instructions, shelf life, and curing time at the standard
conditions for laboratory tests. Materials shall be handled and stored to
prevent inclusion of foreign materials. Materials shall be stored at
t enperatures between 4 and 32 degrees C (40 to 90 degrees F) unl ess otherw se
speci fied by the manufacturer.

PART 2 - PRODUCTS

2.

1 BACKI NG

Backing shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell material, unless otherw se indicated.

1.1 Rubber

Cel l ul ar rubber sponge backi ng shall be ASTM D 1056, Type 1, open cell, C ass
A, Grade 1 round cross section.

1.2 PVC

Pol yvi nyl chloride (PVC) backing shall be ASTM D 1565, Grade VO 12, open-cell
foam round cross section.

.1.3 Synt heti ¢ Rubber

Synt heti c rubber backing shall be ASTM C 509, Option I, Type | preforned rods.

.1.4 Neopr ene

Neopr ene backi ng shall be ASTM D 1056, closed cell expanded neoprene cord Type
2, Cass C, Grade 2C2 open cell neoprene sponge Type 1, Cass C, Grade 1C3.
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2.

2 BOND- BREAKER

Bond- breaker shall be as recommended by the seal ant manufacturer to prevent
adhesi on of the sealant to backing or to bottom of the joint.

.3 PRI MER

Primer shall be non-staining type as recomended by seal ant manufacturer for
t he application.

.4 CAULKI NG

Q|- and resin-based caul king shall be ASTM C 570.

.5 SEALANT

.5.1 LATEX

Lat ex Seal ant shall be ASTM C 834.

.5.2 ELASTOVERI C

.5.3 ACQOUSTI CAL

Rubber or pol yner-based acoustical seal ant shall have a flame spread of 25 or
| ess and a snoke devel oped rating of 50 or |ess when tested in accordance with
ASTM E 84. Acoustical sealant shall have a consistency of 250 to 310 when
tested in accordance with ASTM D 217, and shall remain flexible and adhesive
after 500 hours of accelerated weathering as specified in ASTM C 734, and
shal | be non-staining.

.5.4 BUTYL

Butyl seal ant shall be ASTM C 1085.

.5.5 PREFORMED

Preformed seal ant shall be pol ybutyl ene or isoprene-butyl ene based pressure
sensitive weather resistant tape or bead sealant capable of sealing out
noi sture, air and dust when installed as recomended by the manufacturer. At
tenperatures frommnus 34 to plus 71 degrees C (30 to plus 160 degrees F),
t he seal ant shall be non-bl eeding and shall have no | oss of adhesion

.6 SOLVENTS AND CLEANI NG AGENTS

Sol vents, cleaning agents, and accessory materials shall be provided as
recormended by the manufacturer

PART 3 - EXECUTI ON

3.

3.

1 GENERAL

1.1 Surface Preparation

07900-3



PHS Medi cal Facility A99R0007

The surfaces of joints to receive sealant or caulk shall be free of all frost,

condensati on and noi sture. Ql, grease, dirt, chalk, particles of nortar,
dust, loose rust, loose nmll scale, and other foreign substances shall be
removed from surfaces of joints to be in contact with the sealant. G and

grease shall be renmoved with solvent and surfaces shall be w ped dry with
clean cloths. For surface types not |isted below, the seal ant nmanufacturer
shal |l be contacted for specific recomrendati ons.

3.1.2 Concrete and Masonry Surfaces
Where surfaces have been treated with curing compounds, oil, or other such
materials, the materials shall be renmoved by sandblasting or w re brushing.
Laitance, efflorescence and |oose nortar shall be renmoved from the joint
cavity.

3.1.3 Steel Surfaces

Steel surfaces to be in contact with sealant shall be sandblasted or, if
sandbl asti ng woul d not be practical or woul d damage adjacent finish work, the
netal shall be scraped and wire brushed to renove | ocose mll scale. Protective

coatings on steel surfaces shall be renmoved by sandbl asting or by a sol vent
that | eaves no residue.

3.1.4  Alum num Surfaces
Al um num surfaces to be in contact with sealants shall be cl eaned of tenporary
protective coatings. Wen masking tape is used for a protective cover, the
tape and any residual adhesive shall be renoved just prior to applying the
seal ant. Solvents used to renove protective coating shall be as reconmended
by the manufacturer of the alum numwork and shall be non-staining.

3.1.5 Whod Surfaces

Wood surfaces to be in contact with sealants shall be free of splinters and
sawdust or other |oose particles.

3.2  APPLI CATI ON

3.2.1 Maski ng Tape
Maski ng tape shall be placed on the finish surface on one or both sides of a
joint cavity to protect adjacent finish surfaces from primer or sealant
smears. Masking tape shall be renpved within 10 minutes after joint has been
filled and tool ed.

3.2.2 Backi ng

Backing shall be installed to provide the indicated seal ant depth. The
installation tool shall be shaped to avoid puncturing the backing.

3.2.3 Bond- Br eaker

Bond- br eaker shall be applied to fully cover the bottom of the joint wthout
contam nating the sides where seal ant adhesion is required.
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3.

2.4 Pri mer

Primer shall be used on concrete masonry units, wood, or other porous surfaces
in accordance with instructions furnished with the sealant. Priner shall be
applied to the joint surfaces to be sealed. Surfaces adjacent to joints shall
not be prined.

.2.5 Seal ant

Seal ant shall be used before expiration of shelf life. Mul ti-conponent
seal ants shall be mixed according to manufacturer's printed instructions
Seal ant in guns shall be applied with a nozzle of proper size to fit the width
of joint. Joints shall be sealed as detailed in the drawi ngs. Seal ant shal
be forced into joints with sufficient pressure to expel air and fill the
groove solidly. Sealant shall be installed to the indicated depth without
di spl aci ng the backing. Unless otherw se indicated, specified, or recomended
by the manufacturer, the installed sealant shall be dry tooled to produce a
uniformy smooth surface free of winkles and to ensure full adhesion to the
sides of the joint; the use of solvents, soapy water, etc., wll not be
all owed. Sealants shall be installed free of air pockets, foreign enbedded
matter, ridges and sags. Sealer shall be applied over the seal ant when and as
specified by the seal ant manufacturer

.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of snears and ot her
soiling resulting fromthe seal ant application as work progresses.
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SECTI ON 08110

STEEL DOORS AND FRAMES

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 236 (1989; R 1993) Steady-State Thermal Performance
of Building Assenblies by Means of a Guarded Hot
Box

ASTM C 976 (1990) Thernmal Performance of Buil di ng Assenblies

by Means of a Calibrated Hot Box
ASTM D 2863 (1991) Measuring the M nimum Oxygen Concentration
to Support Candle-Like Combustion of Plastics
(Oxygen | ndex)
ASTM E 152 (1981a) Fire Tests of Door Assenblies
ASTM E 283 (1991) Deternining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls, and
Doors Under Specified Pressure Differences Across
t he Speci nen
DOOR AND HARDWARE | NSTI TUTE ( DHI)
DHI - A115. 1 G (1994) Installation Guide for Doors and Hardware
NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAMM HWWVA 862 (1987) Hollow Metal Manual; Section: CGuide
Specifications for Commercial Security Hollow
Metal Doors and Franes

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 80 (1992) Fire Doors and W ndows

NFPA 80A (1993) Protection of Buildings fromExterior Fire
Exposures

NFPA 101 (1994) sSafety to Life fromFire in Buildings and

Structures

STEEL DOOR | NSTI TUTE (SDA )
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SbA SDI - 100 (1991) Standard Steel Doors and Franes

SbA SDl - 107 (1984) Hardware on Steel Doors (Reinforcenent -
Appl i cati on)

1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 13 Certificates

Fire Rated Doors; FIO
Thermal | nsul ated Doors; FIO
Security Doors; FIO.
Sound Rated Doors; FIO
a. Certification of Oversized Fire Doors: Certificates of compliance in
accordance with the requirenments of ASTM E 152 for fire doors exceeding the
sizes for which | abel service is available.
b. Certification of Security Door, Thermal Insulating Rating: Certification
or test report for doors shall show conpliance with the specified
requi renents. The certification, or test report, shall list the paraneters
and the type of hardware and perineter seals used to achieve the rating.

1.3 DELI VERY AND STORAGE

Materials shall be delivered to the site and shall be stored in an upright
position in accordance with DHI - A115.1G

1.4 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 - PRODUCTS
2.1 DOORS AND FRAMES

Doors and franes shall be factory fabricated in accordance with SDO SDI - 100
and the additional requirements specified herein. Door grade shall be heavy

duty (Grade 1I1). Exterior doors and frames shall be designation A40
gal vani zed. Doors and frames shall be prepared to receive hardware
conforming to the tenplates and information provided under Section 08700 -
BUI LDERS' HARDWARE. Frames shall be wel ded type . Door franes shall be

furnished with a minimumof three janb anchors and one fl oor anchor per janb.
Anchors shall be not less than 1.2 nm (18 gauge) steel or 4.5 nm (7 gauge)
di ameter wire. For wall conditions that do not allow the use of a floor
anchor, an additional janmb anchor shall be provided. Rubber silencers shall
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be furnished for installation into factory predrilled holes in door franes.
Exteri or doors shall have top edges closed flush and seal ed against water
penetrati on.

2.2 FIRE RATED DOORS

Fire rated door assenblies shall bear the listing identification |abel of a
nationally recognized testing |aboratory qualified to performtests of fire
door assenblies in accordance with ASTM E 152 and having a listing for the
tested assenblies. The fire resistance rating shall be as shown. Listing
identification | abels shall be permanently applied by a method which results
in their destruction should they be renoved.

2.3 THERMAL | NSULATED DOORS

Thermal insulated doors shall be filled with rigid plastic foam permanently
bonded to each face panel. The thermal conductance (U-val ue) through the door
shall not exceed 2.33 Wsg mtinmes K (0.41 btu/hr times sq f tines f) when
tested as an operational assenbly in accordance with ASTM C 236 or ASTM C 976.
Doors with cellular plastic cores shall have a m ni nrum oxygen i ndex rating of
22 percent when tested in accordance with ASTM D 2863.

2.4 SECURI TY DOORS

Security type doors and frames shall be factory fabricated in accordance with
NAAMM HWMMA 862 and the additional requirements specified herein. Doors and
frames shall be gal vanized 2.3 mm (12 gauge) construction. Doors shall have
2.3 mm (12 gauge) steel plate on both sides, and be internally reinforced
vertically with continuous 1.0 nm (20 gauge) steel stiffeners spaced 6 inches
on center. Doors shall be fully wel ded construction with no visible seans or
joints. Door thickness shall be 44.5 mm (1-3/4 inches).

2.5 SOUND RATED DOORS
Sound rated doors shall be provided at |ocations shown in the drawi ngs. Door
assenbl i es shall consist of door, frame, and adjustable prineter seals. The
assenbly shall have a Sound Transm ssion Class (STC) rating of 35 when tested
in accordance with ASTM E 90.

2.5 WEATHERSTRI PPl NG

Unl ess otherwise specified in Section 08700 - BUI LDERS HARDWARE
weat herstripping shall be as follows: Weat herstripping for head and janb
shall be manufacturer's standard el astoneric type. Air |eakage rate of
weat herstripping shall not exceed 0.31 |I/s per linear neter (0.20 cfm per

linear foot) of crack when tested in accordance with ASTM E 283 at standard
test conditions.

2.6 FACTORY FI NI SH

Doors and franmes shall be phosphatized and prined with standard factory priner
system
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PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with DH -A115.1 G Preparation for surface
appl i ed hardware shall be in accordance with SDO SDI-107. Rubber silencers
shall be installed in door frames after finish painting has been conpl eted;
adhesi vely applied silencers are not acceptable. Installation and operational
characteristics of fire doors shall be in accordance with NFPA 80, NFPA 80A
and NFPA 101. Hollow netal door frames shall be solid grouted in all masonry
wal I s and steel stud walls where shown.

3.2 FIELD PAINTED FI NI SH

Steel doors and franes shall be field painted in accordance with Section 09900
- PAINTING GENERAL. Weatherstrips shall be protected from paint.

--000o0- -
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PART 1 - GENERAL

1.

1 REFERENCES

A99R0007

SECTI ON 08520

ALUM NUM W NDOWS

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation

only.

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF- 45

(1980) Designation System for Al um num Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATI ON ( AAMA)

AAMA 101

AAMA 603. 8

AAMA 605. 2

AAMA 1503.1

(1993) Voluntary Specifications for A um num and
Poly(Vinyl Chloride) (PVC) Prine Wndows and
G ass Doors

(1992) Voluntary Performance Requirenments and
Test Procedures for Pigmented Organic Coatings on
Ext ruded Al um num

(1992; Addenda Feb 1994) Vol untary Specification
for High Performance Organic Coatings on
Architectural Al um num Extrusions and Panel s

(1988) Vol untary  Test Method for  Thermal
Transm ttance and Condensation Resistance of
W ndows, Doors and d azed WAll Sections

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 283

ASTM E 547

(1991) Deternining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls, and
Doors Under Specified Pressure Differences Across
t he Speci nen

(1993) Water Penetration of Exterior Wndows,
Curtain Walls, and Doors by Cyclic Static Air
Pressure Differenti al

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME A39. 1

(1991; A39.1a) Safety Requirements for W ndow
Cl eani ng
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| NSECT SCREENI NG WEAVERS ASSCCI ATI ON (| SWA)

| SWA | W5 089 (1990) Recommended Standards and Specifications
for Insect Wre Screening (Wre Fabric)

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 101 (1994) sSafety to Life fromFire in Buildings and
Structures

SCREEN MANUFACTURERS ASSOCI ATI ON ( SMA)
SMA 1004 (1987) Al um num Tubul ar Frane Screens for W ndows

1.2 W NDOW PERFORMANCE
Al umi num w ndows shall be designed to neet the following perfornmance
requirenents. Testing requirenents shall be performed by an independent
testing | aboratory or agency.

1.2.1 Structural Performance
Structural test pressures on wi ndow units shall be for positive |oad (inward)
and negative |load (outward) in accordance with ASTM E 330. After testing,
there shall be no glass breakage, permanent danage to fasteners, hardware
parts, support arms or actuating nechani sns or any other danage which coul d
cause wi ndow to be inoperable. There shall be no pernmanent deformation of any
main franme, sash or ventilator nmenber in excess of the requirenments
establ i shed by AAMA 101 for the wi ndow types and classification specified in
this section.

1.2.2 Air Infiltration

Air infiltration shall not exceed the anmount established by AAMA 101 for each
wi ndow type when tested in accordance with ASTM E 283.

1.2.3 Water Penetration

Water penetration shall not exceed the anount established by AAMA 101 for each
wi ndow type when tested in accordance with ASTM E 547.

1.2.4 Thermal Performance
Thermal transmittance for thermally broken alum num wi ndows with insulating
gl ass shall not exceed R-Value Cass 0.59 mW (R3.33) when tested in
accordance wi th AAMVA 1503. 1.

1.2.5 Life Safety Criteria

W ndows shall conformto NFPA 101 Life Safety Code when rescue and/or second
nmeans of escape are indicated.

1.3 SUBM TTALS
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Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Dat a
Al umi num W ndows; FI O
Manuf acturer's descriptive data and catal og cut sheets.

SD- 04 Drawi ngs
Al umi num W ndows; FI O
I nsect Screens; FIO
Drawi ngs indicating elevations of w ndow, rough-opening di nensions for each
type and size of window, full-size sections, thicknesses of netal, fastenings,
met hods of installation and anchorage, connections with other work, type of
wal | construction, size and spacing of anchors, method of glazing, types and
| ocations of operating hardware, nullion details, weatherstripping details,
screen details including nmethod of attachment, and w ndow schedul es show ng
| ocations of each wi ndow type.

SD- 06 Instructions
Al umi num W ndows; FI O
Manuf acturer's preprinted installation instructions and cl eaning instructions.

SD- 09 Reports
Al umi num W ndows; FI O
Reports for each type of al um numw ndow attesting that identical w ndows have
been tested and neet all performance requirenments established under paragraph
W NDOW PERFORMANCE.

SD- 13 Certificates
Al umi num W ndows; FI O
Certificates stating that the al umi num wi ndows are AAMA certified conformng
to requirements of this section. Labels or markings permanently affixed to
the window will be accepted in lieu of certificates.

SD- 14 Sanpl es

Al um num W ndows; FI O

Manuf acturer's standard col or sanples of the specified finishes.
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1.4 QUALI FI CATI ON

W ndow manuf acturer shall specialize in designing and manufacturing the type
of al um num wi ndows specified in this section, and shall have a mininumof 5
years of docunmented successful experience. Manuf acturer shall have the
facilities capable of neeting contract requirenents, si ngl e-source
responsibility and warranty.

1.5 DELIVERY AND STORAGE
Al um num wi ndows shall be delivered to project site and stored in accordance

wi th manufacturer's reconmendati ons. Damaged wi ndows shall be replaced with
new wi ndows.

1.6 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 - PRODUCTS
2.1 ALUM NUM W NDOW TYPES

Al um num wi ndows shall consist of conplete units including sash, glass, frane,
weat herstripping, and hardware. Wndows shall conformto AAMA 101. W ndows
shal | be doubl e-gl azed and shall have a m ni nrum condensati on resistance factor
of 10 when tested in accordance with AAMA 1503. 1.

2.1.1 Fixed Wndows

Al um num fixed wi ndows shall conform to AAMA 101 HC50 type, non-operable
gl azed frame, conplete with provisions for reglazing in the field.

2.1.2 Horizontal -Sliding Wndows

Al um num hori zontal w ndows shall conformto AAMA 101 HS HC50 type consisting
of sliding sash and fixed lite. Sash guides shall be nylon wheels.

2.2 WEATHERSTRI PPl NG

Weat herstripping for ventilating sections shall be of type designed to neet
wat er penetration and air infiltration requirenments specified in this section
in accordance with AAVA 101, and shall be manufactured of material conpatible
with aluminum and resistant to weather. Weat herstrips shall be
factory-applied and easily replaced in the field. Neoprene or
pol yvi nyl chl ori de weat herstri pping are not acceptabl e where exposed to direct
sunl i ght.

2.3 I NSECT SCREENS
I nsect screens shall be al umi num wi ndow manufacturer's standard design, and

shall be provided where scheduled on draw ngs. I nsect screens shall be
fabricated of roll-formed tubul ar-shaped al umi num franes conformng to SMA
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1004 and (18 x 16) alum num nmesh screening conforming with | SWA | W5 089, Type
[,

.4 ACCESSCRI ES

.4.1 Fasteners

Fast eni ng devices shall be w ndow manufacturer's standard design nmade from

al um num non- magnetic st ai nl ess st eel cadmi um pl at ed st eel
ni ckel / chrone-pl ated steel or nagnetic stainless steel in conpliance with AAMVA
101. Sel f-tapping sheet netal screws will not be acceptable for material

t hi cker than 1/16 inch.

.4.2 Hardware

Hardware shall be as specified for each wi ndow type and shall be fabricated of
alumi num stainless steel, cadmumplated steel, zinc-plated steel or
ni ckel / chrome-pl ated steel of quality established by AAVA 101.

.4.3 W ndow Anchors

Anchoring devices for installing w ndows shall be made of alunminum
cadmi um pl ated steel, stainless steel, or zinc-plated steel conform ng to AAVA
101.

.5 GLASS AND GLAZI NG

Al um num wi ndows shall be designed for inside glazing, field glazing, and for
gl ass types schedul ed on drawi ngs and specified in Section 08810 - GLASS AND
GLAZING.  Units shall be conplete with glass and gl azing provisions to neet
AAMA 101. dazing material shall be conpatible with alum num and shall not
requi re painting.

.6 FIN SH

.6.1 Anodized Al um num Fi ni sh

Exposed surfaces of alum num wi ndows shall be finished with anodic coating
conform ng to AA DAF-45: Architectural Cass I, AA-MLO-C22-A31, clear anodic
coating, 0.010 to 0.02 mm (0.4 to 0.7 ml) thick, 204-Rl Natural Color.
Fi nish shall be free of scratches and other bl eni shes.

PART 3 - EXECUTI ON

3.

1 | NSTALLATI ON

Al um num wi ndows shall be installed in accordance with approved shop draw ngs
and nmanufacturer's published instructions. Al um numsurfaces in contact with
masonry, concrete, wood and dissimlar netals other than stainless steel,
zinc, cadmi umor small areas of white bronze, shall be protected fromdirect
contact using protective materials recommended by AAMA 101. The conpleted
wi ndow installation shall be watertight in accordance with Section 07920 -
JOI NT SEALI NG G ass and glazing shall be installed in accordance with
requi rements of this section and Section 08810 - GLASS AND GLAZI NG
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3.2 ADJUSTMENTS AND CLEANI NG

3.2.1 Hardware Adjustnents
Fi nal operating adjustments shall be made after glazing work is conplete.
Operating sash or ventilators shall operate snoothly and shall be weatherti ght
when in | ocked position.

3.2.2 CdCeaning
Al um num wi ndow finish and glass shall be cleaned on exterior and interior
sides in accordance with wi ndow manufacturer's recommendations. Al kaline or

abrasive agents shall not be used. Precautions shall be taken to avoid
scratching or marring wi ndow finish and gl ass surfaces.

--000o0- -
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SECTI ON 08700

BUI LDERS' HARDWARE

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Deternining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls and Doors
Under Specified Pressure Differences Across the
Speci men

BUl LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVA)

BHVA A156. 1 (1988) Butts and Hi nges

BHVA Al156. 2 (1989) Bored and Preassenbl ed Locks and Lat ches
BHVA Al156. 3 (1994) Exit Devices

BHVA A156. 4 (1992) Door Controls - Closers

BHVA Al156.5 (1992) Auxiliary Locks & Associated Products
BHVA Al156. 6 (1986) Architectural Door Trim

BHVA Al156. 7 (1988) Tenpl ate Hi nge Di mensi ons

BHVA Al156. 8 (1994) Door Controls - Overhead Hol ders

BHVA A156. 13 (1994) Modrtise Locks & Latches

BHVA A156. 15 (1986) C oser Hol der Rel ease Devices

BHVA A156. 16 (1989) Auxiliary Hardware

BHVA A156. 18 (1987) Materials and Finishes

BHVA A156. 21 (1989) Threshol ds

DOOR AND HARDWARE | NSTI TUTE ( DHI)
DHI - 02 (1986) Installation Guide for Doors and Hardware

DHI - 04 (1976) Recommended Locations for Builders'
Har dware for Custom Steel Doors and Franes
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DHI - 05 (1990) Recommended Locations for Architectural
Hardware for Standard Steel Doors and Franes

DH A115-W (1993) Wyod Door Hardware Standards (Incl Al15-W
thru A115- W)

FEDERAL STANDARDS ( FED- STD)

FED- STD 795 (Basic) Uniform Federal Accessibility Standards
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 80 (1992) Fire Doors and W ndows

NFPA 101 (1994) sSafety to Life fromFire in Buildings and
Structures

NFPA 105 (1993) Snoke- Control Door Assenblies
1.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD-01 Data
Har dwar e and Accessories; FlIO.

Manufacturer's descriptive data, technical literature, catalog cuts, and
installation instructions. Spare parts data for |ocksets, exit devices,
closers, electric locks, electric strikes, electro-nmagnetic closer holder
rel ease devices, and electric exit devices, after approval of the detail
drawi ngs, and not later than 1 nonth(s) prior to the date of beneficial
occupancy. The data shall include a conplete list of parts and supplies, with
current unit prices and source of supply.

1.3 DELIVERY, STORAGE, AND HANDLI NG
Hardware shall be delivered to the project site in the manufacturer's original
packages. Each article of hardware shall be individually packaged in the
manuf acturer's standard comercial carton or container, and shall be properly
mar ked or |abeled to be readily identifiable with the approved hardware
schedul e.

1.4 SPECI AL TOOLS

Speci al tools, such as those supplied by the manufacturer, shall be provided
as required to adjust hardware itens.
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PART 2 - PRODUCTS

2.1 GCENERAL HARDWARE REQUI REMENTS
Har dware shall conformto the requirements specified herein and the HARDWARE
SETS listing at the end of this section. Hardware items providing
accessibility and usability for physically handi capped shall conply with
FED- STD 795

2.2 TEMPLATES
Tenmpl at es of hinges shall conformto BHVA A156. 7.

2.3 HINGES

Hi nges shall conformto BHVMA Al156.1. Hinges used on netal doors and franes
shall also conformto BHVA Al156. 7.

2.3.1 Contractor's Option

Hinges with antifriction bearings may be furnished in lieu of ball bearing
hi nges, except where prohibited for fire doors by the requirements of NFPA 80.

2.4 LOCKS AND LATCHES
To the maxi num extent possible, |ocksets, latchsets and deadl ocks shall be the
products of a single manufacturer. Knob diameter shall be 2-1/8 to 2-1/4
i nches.

2.4.1 Mortise Lock and Latchsets

Mortise lock, |atchsets, and strikes shall be series 1000 and shall conformto
BHVA A156. 13, operational Grade 1.

2.4.2 Bored Lock and Latchsets

Bored | ock, |atchsets, and strikes shall be series 4000 and shall conformto
BHVA Al156. 2, Grade 1.

2.4.3 Auxiliary Locks and Associ ated Products

Bored and nortise deadl ocks and | atchsets, narrow style locks, rimlocks, and
electric strikes shall conformto BHVA Al56. 5.

2.4.4 Lock Cylinders (Mortise, Rimand Bored)

Lock cylinders shall conmply with BHVMA A156.5. Lock cylinder shall have not
| ess than six pins. Cylinders shall have key renovable type cores. An
ext ensi on of the existing keying systemshall be provided. The existing |ocks
were manufactured by Arrow and have interchangeable cores.Construction
i nt erchangeabl e cores] shall be provided.
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2.4.5 Lock Trim

Lock trimshall be cast, forged, or heavy wought construction of comrerci al
plain design. In addition to neeting the test requirenent of BHVA A156.2 or
BHMA A156. 13, knobs, |ever handl es, roses, and escutcheons shall be 0.050 inch
thick, if unreinforced. |If reinforced, the outer shell shall be 0.035 inch
thick and the conbi ned thickness shall be 0.070 inch except that knob shanks
shal | be 0.060 inch thick.

2.5 EXIT DEVICES AND EXI T DEVI CE ACCESSORI ES
Exit devices and exit device accessories shall conformto BHVA Al56. 3, G ade

1. Door coordinator with carry bar shall be Type 21 and shall be provided for
each pair of doors equipped with an overl appi ng astragal .

2.6 KEYING
Locks shall be keyed in sets or subsets as schedul ed. Change keys for |ocks
shal |l be stanped with change nunmber and the inscription "U. S. Property - Do
Not Duplicate." Keys shall be supplied as follows:
Locks: 2 change keys each | ock.
Mast er keyed sets: 3 keys each set.
Construction keys: 3 total.
Bl ank keys: 10 total.

The keys shall be furnished to the Contracting Oficer arranged for key
control system storage in sets or subsets as schedul ed.

2.7 DOOR CLOSI NG DEVI CES

Door cl osing devices shall conformto BHVA Al156.4, Grade 1. Closing devices
shal | be products of one manufacturer for each type specified.

Surface type closers shall be Grade 1, Series C02000 Full Cover C osers for
doors close to a wall shall be of narrow projection so as not to strike the
wal | at the 90-degree open position.

2.8 DOOR CONTROLS - OVERHEAD HOLDERS
Door controls - overhead hol ders shall conformto BHMA Al56. 8.

2.9 SMXXE DETECTORS AND MAGNETI C HOLDERS

Snoke detectors and magnetic holders shall conformto Section 16721 - FIRE
DETECTI ON AND ALARM SYSTEM and BHMVA A156. 15.

2.10 ARCH TECTURAL DOOR TRI M

Architectural door trimshall conformto BHVA Al56. 6.
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2.10.1 Door Protection Plates

2.10.1.1 Kick Plates
Kick plates shall be Category J100, stainless steel. Wdth of plates shall be
2 inches less than door width for single doors and 1 inch Iess for pairs of
doors. Height shall be 10 inches, except where the bottomrail is |ess than
10 inches the plate shall extend to within 1/2 inch of the panel nmold or gl ass
bead. Edges of nmetal plates shall be bevel ed.

2.10.1.2 Mop Plates
Mop pl ates shall be Category J100, stainless steel. Wdth of plates shall be
2 inches less than door width for single doors and 1 inch Iess for pairs of
doors. The height shall be 4 inches. Edges of netal plates shall be bevel ed.

2.10.2 Conbination Push-Pull Plates

Conbi nati on push-pull plates shall be Category J300, 0.050 inch thick m ninmm
stai nl ess steel bevel ed four edges.

2.10.3 Door Pulls and Push/Pull Units
2.10.3.1 ArmPulls

Arm pulls shall be Category J400, doubl e base, stainless steel
2.11 AUXI LI ARY HARDWARE

Auxi |l iary hardware, consisting of door holders ,door stops, shall conformto
BHMA A156. 16.

2.12 M SCELLANEQUS
2.12.1 Automatic Door Bottons

Automatic door bottonms shall be sem-nortised type with alum num housing
cover, anodi zed clear finish.

2.12.2 Metal Threshol ds

Threshol ds shall conformto BHVA A156.21. Thresholds for exterior doors shall
be extruded al umi num of the type indicated and shall provide proper clearance
and an effective seal with specified weather stripping. [Air |eakage rate of
weat herstripping shall not exceed 0.775 L/s per lineal neter (0.5 cubic feet
per minute per lineal foot) of crack when tested in accordance with ASTM E 283
at standard test conditions.

2.12.3 Rain Drips
Extruded al umi num not less than 0.07 inch] thick, [mIl finished] painted

Door sill rain drips shall be 1-1/2 inches to 1-3/4 inches] high by 5/8 inch
projection. Overhead rain drips shall be approximtely 1-1/2 inches high by
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2-1/2 inches projection and shall extend 2 inches on either side of the door
openi ng w dt h.

2.12.4 Al umi num Housed Type Weat herseal s

Weat herseals of the type indicated shall consist of extruded alum num
retainers not less than 0.07 inch wall thickness with vinyl, neoprene,
silicone rubber, polyurethane or vinyl brush inserts. Al um num shall be clear
(natural) anodized. Watherseal material shall be of an industrial/comrercial
grade. Air |eakage rate of weatherstripping shall not exceed 0.775 L/s per
lineal neter (0.5 cubic foot per minute per lineal foot) of crack when tested
in accordance with ASTM E 283 at standard test conditions.

2.12.5 Gasketing
Gasketing shall be a conpression type seal, silicon based, self-adhesive
product for use on steel door frames with steel doors for 20-minute . Color
shall be bronze. Air |eakage rate of weatherstripping shall not exceed 0.775
L/s per lineal neter (0.5 cubic foot per mnute per lineal foot) of crack when
tested in accordance with ASTM E 283 at standard test conditions.

2.13 FASTEN NGS

Fast eni ngs of proper type, size, quantity, and finish shall be supplied with
each article of hardware.

2.14 FI N SHES
Unl ess ot herw se specified, finishes shall conformto those identified in BHVA
A156.18. Where painting of prined surfaces is required, painting is specified
in Section 09900 - PAINTI NG GENERAL.

2.15 HARDWARE FOR FI RE DOORS

Hardware for fire doors shall conformto the requirements of NFPA 80 and NFPA
101.

PART 3 - EXECUTI ON

3.1 APPLI CATI ON
Hardware shall be located in accordance with DH -04 and DHI-O05. VWhen
approved, slight variations in locations or dinensions will be permtted.
Application shall be in accordance with DH -02 or DH A115-W

3.1.1 Hardware for Fire Doors and Snoke- Control Door Assenblies
Hardware for fire doors shall be installed in accordance with the requirenments
of NFPA 80. Exit devices installed on fire doors shall have a visible |abel
bearing the marking "Fire Exit Hardware". Har dware for snoke-control door
assenblies shall be installed in accordance with NFPA 105.

3.1.2 Key Control Storage Systens

Key control storage systemshall be furnished to the Contracting O ficer.
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3.1.3 Weat herseal s

Weat her seal s shal
pl ace with col or
pai nt ed.

Screw spaci ng shal

be | ocated as i ndicat ed,
mat ched net al

3.1.4 Gasketing

Gasketing shall be installed at
| atch sides of
cl earance bet ween door

the inside edge of
frame. Frames shall be
and frane. Fr ames shal

door

prior to installation.

3.2 OPERATI ONAL TESTS

Pri or
shal

speci fi cations.
capacity,

to acceptance of

and proper
elimnated to prevent

any electrica

Wring shall be tested for correct voltage,
groundi ng. Stray voltages in

3.3 HARDWARE SETS
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DOORS #104, 105,

DOORS # 100, 101

HI NGES, A8112 X 630

t ol eranced
be treated with tape primer

for

A99R0007

shug to door face and fastened in
screws after door and franmes have been finish
be as recomended by manuf acturer

the hinge and head and
a 1/8

hardware system an operational
be perforned to determine if devices are operating as intended by the
current carrying
lock wiring shal

| ocking devices fromreleasing in critical situations.

EXIT DEVI CE, TYPE 04, FUNCTION 08 X LEVER, GRADE 1 X 630

CLOSER, (C02061 X 630

THRESHOLD, J36193
WEATHERSTRI PPI NG

DOOR BOTTOM PEMKO 222D, OR EQUAL

RAI'N DRI P
SI LENCERS

DOOR #102, 103, 107, 109 (POCKET DOORS)
POCKET DOOR TRACK HARDWARE, D8011
EDGE PULL, D2801, HEAVY DUTTY

DOORS #106, 110, 111, 112, 115, 118, 121

HI NGES, A8112 X 630

LOCKSET, FO7, LEVER

CLOSER, C02021, W TH STOP AT CLOSER
SI LENCERS

Kl CKPLATE

114( SECURI TY GRADE HARDWARE), 117,
HI NGES, A8112 X 630

LOCKSET FO05, LEVER

CLOSER, (C02021

STOP, 102181

SI LENCERS

DOOR #116
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HI NGES, A8112
LOCKSET, FO02, LEVER
CLOSER, (C02011
DOOR STOP, L02141
SI LENSERS

KI CK PLATE, J102

DOOR #108, 113 ( SECURI TY)

HI NGES

LOCKSET, F18
CLOSER, W TH STOP
SI LENCERS

Kl CKPLATE
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SECTI ON 08810

GLASS AND GLAZI NG

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI 797.1 (1984; R 1994) Safety Performance Specifications
and Met hods of Test for Safety G azing Materials
i n Buil dings

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preforned Gasket and
Seal ing Materi al

ASTM C 669 (1995) d azing Conpounds for Back Bedding and
Face d azing of Metal Sash

ASTM C 864 (1993) Dense El astomeric  Conpression  Seal
Gaskets, Setting Blocks, and Spacers

ASTM C 920 (1994) El astoneric Joint Seal ants

ASTM C 1036 (1991) Flat d ass

ASTM C 1048 (1992) Heat-Treated Flat G ass - Kind HS, Kind FT
Coat ed and Uncoated G ass

ASTM C 1172 (1991) Laminated Architectural Flat d ass

ASTM C 1349 (1996) Archi tectural Fl at d ass Cd ad
Pol ycar bonat e

ASTM D 395 (1989; R 1994) Rubber Property - Conpression Set

ASTM E 119 (1995a) Fire Tests of Building Construction and
Material s

ASTM E 773 (1988) Seal Durability of Sealed Insulating dass
Units

ASTM E 774 (1992) Sealed Insulating dass Units

ASTM E 1300 (1994) Determ ning the M ninum Thi ckness and Type

of G ass Required to Resist a Specified Load

08810-1



PHS Medi cal Facility A99R0007

AMERI CAN SOCI ETY OF Cl VIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ninum Design Loads for Buildings and
Ot her Structures

CODE OF FEDERAL REGULATI ONS ( CFR)

16 CFR 1201 Safety Standard for Archi tectural d azing
Material s

COMMVERCI AL | TEM DESCRI PTI ON ( CI D)

CID A-A-378 (Basic) Putty: Linseed Ol Type, (for
Wbod- Sash- d azi ng)

GLASS ASSOCCI ATI ON OF NORTH AMERI CA ( GANA)
GANA- 01 (1990) d azi ng Manual
GANA- 04 (1995) Engineering Standards Manual

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 80 (1995) Fire Doors and W ndows

NFPA 252 (1995) Fire Tests of Door Assenblies

NFPA 257 (1996) Fire Tests for Wndow and d ass Bl ock
Assenbl i es

1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:
SD- 01 Data
G ass; FlIO

G azing Accessories; FIO

Manuf acturer's descriptive product data, handling and storage recomendati ons,
installation instructions, and cl eaning instructions.

SD- 04 Drawi ngs
G azing Materials and Accessories; FIO
Drawi ngs showi ng conplete details of the proposed setting methods, mnullion
details, edge blocking, size of openings, frane details, materials, and types

and thickness of gl ass.

SD-13 Certificates
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d ass; FIO

Certificates stating that the glass nmeets the specified requirenents. Labels
or manufacturers marking affixed to the glass will be accepted in lieu of
certificates.

.3 SYSTEM DESCRI PTI ON

G azing systems shall be fabricated and installed watertight and airtight to
wi t hstand thermal novenent and wi nd | oading wthout glass breakage, gasket
failure, deterioration of glazing accessories, and defects in the work.
G azed panels shall conply with the safety standards, as indicated in
accordance with ANSI Z797.1. G azed panels shall conmply with indicated
wi nd/ snow | oadi ng i n accordance wi th ASTM E 1300.

.4 DELI VERY, STORAGE AND HANDLI NG

@ azing conpounds shall be delivered to the site in the nmanufacturer's
unopened containers. d ass shall be stored indoors in a safe, well ventil ated
dry location in accordance with manufacturer's instructions, and shall not be
unpacked until needed for installation. @dass shall not be stored on site
over 1 nonth.

.5 PRQIECT/ SI TE CONDI Tl ONS

d azing work shall not be started until outdoor tenperature is above 5 degrees
C (40 degrees F) and rising, unless procedures reconmended by glass
manuf act urer and approved by Contracting Oficer are nade to warm the gl ass
and rabbet surfaces. Ventilation shall be provided to prevent condensation of
nmoi sture on glazing work during installation. @ azing work shall not be
performed during danmp or raining weather.

.6 WARRANTY

.6.1 Insulating d ass

Manuf acturer shall warrant the insulating glass to be free of fogging or film
formation on the internal glass surfaces caused by failure of the hernetic
seal for a period of 10 years from Date of Substantial Conpletion. Wirranty
shal | be signed by manufacturer.

.6.2 Mnolithic Reflective d ass

Manuf acturer shall warrant the nonolithic reflective glass to be free of
peeling or deteriorating of coating for a period of 10 years after Date of
Substantial Conpletion. Warranty shall be signed by manufacturer.

PART 2 - PRODUCTS

2.

2.

1 FLOAT GLASS

1.1 Anneal ed d ass
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Anneal ed glass shall be Type | transparent flat type, Class 1 - tinted,
Quality g3 - glazing sel ect, 45 percent light transnittance, confornming to
ASTM C 1036. Col or shall be bronze.

2.1.2 Tinted (Light-Reducing) d ass

Tinted (light-reducing) glass shall be Type | transparent flat type, d ass
3-tinted, Qality g3 - glazing select, 45 percent light transmttance,
conformng to ASTM C 1036. Col or shall be bronze.

2.2 ROLLED GLASS
2.3 | NSULATI NG GLASS

I nsul ating gl ass shall be Cass A preassenbled units of dual -seal construction
consisting of lites of glass separated by an al um num spacer and dehydrated
space conforming to ASTM E 773 and ASTM E 774. Al um num spacer shall be
roll-formed, with bent or tightly soldered joints to conpletely seal the
spacer periphery and elimnate noisture and hydrocarbon vapor transnission
into airspace through the corners. Primary seal shall be conpressed
pol yi sobutyl ene and the secondary seal shall be a specially fornulated
silicone. dass types shall be as foll ows:

2.3.1 Cdear Insulating d ass

d ass for two-pane insulating units shall be Type | anneal ed glass, Class 1 -
clear, Quality g3 - glazing select, conforming to ASTM C 1036.

2.3.2 LowE Insulating d ass

Interior and exterior glass panes for LowE insulating units shall be Type |
annealed flat glass, Class 2-tinted with anti-reflective lowenissivity
coating on No. 2 surface (inside surface of exterior pane), Quality q3 -
gl azing select, conforming to ASTM C 1036. Col or shall be bronze.

2.4 CGLAZI NG ACCESSORI ES

2.4.1 Preformed Tape
Preformed tape shall be elastoneric rubber extruded into a ribbon of a width
and thickness suitable for specific application. Tape shall be of type which
will remain resilient, have excell ent adhesion, and be chenically conpatible
to glass, nmetal, or wood.

2.4.2 Seal ant
Seal ant shall be elastomeric confornming to ASTM C 920, Type S or M Grade NS,
Class 12.5, Use G of type chenmically conpatible with setting bl ocks,

prefornmed sealing tape and seal ants used in manufacturing insulating glass.
Col or of sealant shall be as sel ected.
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2.

4.3 d azing Gaskets

d azi ng gaskets shall be extruded with continuous integral |ocking projection
desi gned to engage into nmetal glass holding nmenbers to provide a watertight
seal during dynanmic |oading, building nmovenments and thernmal novenents.
G azing gaskets for a single glazed opening shall be continuous one-piece
units with factory-fabricated injection-nolded corners free of flashing and
burrs. @ azing gaskets shall be in lengths or wunits recomended by
manuf acturer to ensure agai nst pull-back at corners. @ azing gasket profiles
shal | be as indicated on draw ngs.

.4.3.1 Fixed dazing Gaskets

Fixed glazing gaskets shall be closed-cell (sponge) snmooth extruded
conpressi on gaskets of cured elastomeric virgin neoprene conpounds conform ng
to ASTM C 509, Type 2, Option 1.

.4.3.2 \Wedge G azing Gaskets

Wedge gl azi ng gaskets shall be high-quality extrusions of cured elastoneric
vi rgi n neoprene conpounds, ozone resistant, conform ng to ASTM C 864, Option
1, Shore A duroneter between 65 and 75.

.4.3.3 Alum num Franmi ng G azing Gaskets

G azing gaskets for aluminum franmng shall be permanent, elastic,
non-shrinking, non-mgrating, watertight and weathertight.

.4.4 Putty and d azing Conpound

G azing conpound shall conform to ASTM C 669 for face-glazing netal sash
Putty shall be linseed oil type conformng to CID A-A-378 for face-glazing
pri med wood sash. Putty and glazing conmpounds shall not be used wth
i nsul ating gl ass or |anminated gl ass.

.4.5 Setting and Edge Bl ocking

Neoprene setting bl ocks shall be dense extruded type conform ng to ASTM D 395,
Met hod B, Shore A duroneter between 70 and 90. Edge bl ocki ng shall be Shore
A durometer of 50 (+ or - 5). Silicone setting blocks shall be required when
bl ocks are in contact with silicone sealant. Profiles, |engths and |ocations
shall be as required and recommended in witing by glass manufacturer

PART 3 - EXECUTI ON

3.

1 PREPARATI ON

Openi ngs and fram ng systens schedul ed to receive glass shall be exanined for
compliance with approved shop drawi ngs, GANA-01 and glass manufacturer's
recomendati ons including size, squareness, offsets at corners, presence and
function of weep system face and edge cl earance requirenents and effective
seal i ng between joints of glass-fram ng nenmbers. Detrinmental materials shal
be renmoved from gl azi ng rabbet and gl ass surfaces and wi ped dry with sol vent.
G azing surfaces shall be dry and free of frost.
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3.2 | NSTALLATI ON

G ass and glazing work shall be performed in accordance with approved shop

dr awi ngs, GANA- 01, gl ass manuf acturer's instructions and warranty
requirenents. dass shall be installed with factory |abels intact and renoved
only when instructed. Wred glass and fire/safety rated glass shall be

installed in accordance with NFPA 80. Edges and corners shall not be ground,
ni pped or cut after leaving factory. Springing, forcing or twisting of units
during installation will not be permtted.

3.3 CLEANI NG

Upon conpl etion of project, outside surfaces of glass shall be washed clean
and the inside surfaces of glass shall be washed and polished in accordance
with glass manufacturer's recomrendati ons.

3.4 PROTECTI ON

d ass work shall be protected i mediately after installation. d azed openings
shall be identified with suitable warning tapes, cloth or paper flags,
attached with non-staining adhesives. Refl ective glass shall be protected
with a protective material to elimnate any contanination of the reflective
coating. Protective nmaterial shall be placed far enough away fromthe coated
glass to allow air to circulate to reduce heat buildup and noisture
accumul ation on the glass. @ ass units which are broken, chipped, cracked,
abraded, or otherw se damaged during construction activities shall be renoved
and replaced with new units.
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SECTI ON 09250

GYPSUM WALLBOARD

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 580 (1994) Stainless and Heat Resisting Steel Wre

ASTM A 853 (1993) Steel Wre, Carbon, for General Use

ASTM C 36 (1994) Gypsum Wl | board

ASTM C 79 (1994) Gypsum Sheat hi ng Board

ASTM C 442 (1992) Gypsum Backi ng Board and Coreboard

ASTM C 475 (1993) Joint Conmpound and Joint Tape for
Fi ni shi ng Gypsum Board

ASTM C 514 (1994) Nails for the Application of Gypsum Board

ASTM C 557 (1993a) Adhesive for Fastening Gypsum Wl | board
to Wod Fram ng

ASTM C 630 (1993) Water-Resistant Gypsum Backi ng Board

ASTM C 645 (1994) Non-Load (Axial) Bearing Steel Studs,

Runners (Track), and Rigid Furring Channels for
Screw Application of Gypsum Board

ASTM C 754 (1988) Installation of Steel Frami ng Menbers to
Recei ve Screw Attached Gypsum

ASTM C 840 (1994) Application and Finishing of Gypsum Board

ASTM C 931 (1992) Exterior Gypsum Soffit Board

ASTM C 955 (1994) Load-Bearing (Transverse and Axial) Steel

Studs, Runners (Track), and Bracing or Bridging
for Screw Application of Gypsum Board and Met al
Pl ast er Bases

ASTM C 960 (1991) Predecorated Gypsum Board

ASTM C 1002 (1993) Steel Drill Screws for the Application of
Gypsum Board or Metal Plaster Bases
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FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM
FM P8016 (1994) Specification Tested Products Guide
FEDERAL SPECI FI CATI ONS ( FS)
FS QQ N-281 (Rev D; Am 2) N ckel-Copper Alloy Bar, Rod,
Pl at e, Sheet , Strip, Wre, Forgings and
Structural and Special Shaped Sections
GYPSUM ASSOCI ATI ON ( GA)
GA 600 (1994) Fire Resistance Design Manual
UNDERWRI TERS LABORATORI ES (UL)
UL- 05 (1994; supple) Fire Resistance Directory
1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:
SD- 04 Drawi ngs
Steel Fram ng; FIO
Control Joints; FIO
Fi re-Resi stant Assenblies; FIO

Drawi ngs and installation details for ceiling fram ng, furring, special wall
fram ng, and framed openings in walls and ceilings.

SD- 13 Certificates
Gypsum W4l | board; FI O
WAt er - Resi stant Gypsum Board; FIO
Exterior Gypsum Soffit Board; FIO
Steel Fram ng; FIO

Certificates stating that the steel framing and gypsum wal |l board neet the
speci fied requirenents.

1.3 DELIVERY, STORAGE AND HANDLI NG
Materials shall be delivered in original containers bearing the nane of

manuf acturer, contents, and brand nane. Materials shall be stored in
accordance with manufacturer's printed instructions.
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1.4 ENVI RONMENTAL CONDI TI ONS

Envi ronnmental conditions for application and finishing of gypsum board shal |
be in accordance with ASTM C 840.

PART 2 - MATERI ALS

2.1 NON- LOADBEARI NG STUD WALLS

2.1.1 Studs
Studs for non-loadbearing walls shall conformto ASTM C 645. Studs shall be
18 gauge steel, C-shaped, punched web for wutility access, G0 hot-dip
gal vani zed, or truss-designed studs fabricated of 16 gauge steel angles with
a single No. 7 gauge rod form ng an open-web truss.

2.1.2 Runner Tracks
Fl oor and ceiling runner tracks shall conformto ASTM C 645. Tracks shall be,
U-shaped with mininum 7/8 inch flanges, unpunched web, gauge to match studs,
G650 hot-di p gal vani zed.

2.2 GYPSUM BOARD

Gypsum board shall have square-cut ends, tapered or bevel ed edges and shall be
maxi mum possi bl e | engt h.

2.2.1 Standard Gypsum Board
Regul ar gypsum board shall conformto ASTM C 36, and shall be 48 inches wi de.
2.2.2 Fire-Rated Gypsum Board

Fire-rated gypsum board shall conformto ASTM C 36, and shall be Type X, 48
i nches wi de.

2.2.3 Water-Resistant Gypsum Board

WAt er -resi stant gypsum board shall conformto ASTM C 630, regular, and shall
be 48 inch width.

2.2.4 Gypsum Backi ng Board
Gypsum backi ng board shall conform to ASTM C 442, regular, 48 inches wi de.
Backi ng board shall have alumnum foil vapor retarder lamnated to back
surf ace.

2.3 ACCESSORI ES

2.3.1 Taping and Embeddi ng Conpound

Tapi ng and enbeddi ng conmpound shall conformto ASTM C 475.
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2.3.2 Finishing or Topping Conpound

Fi ni shing or topping conpound shall conformto ASTM C 475.
2.3.3 All-Purpose Conpound

Al'l - purpose conmpound shall be conpatible with tape and substrate.
2.3.4 Joint Tape

Joint tape shall conformto ASTM C 475 and shall be as reconmended by gypsum
board manuf acturer.

2.3.5 Nails
Nai | s shall conformto ASTM C 514.
2.3.6 Screws

Screws shall conformto ASTM C 1002. Screws shall be, Type G for gypsum board
to gypsum board.

2.3.7 Adhesives
Adhesi ves shall conformto ASTM C 557.

2.3.8 Hangers
Suspended ceiling runner channel hangers shall be soft, annealed steel wre
not less than 0.1620 i nch nom nal dianmeter, confornmng to ASTM A 853 or fl at
iron or steel straps, at least 3/32 by 7/8 inch size, coated with zinc,
cadmi um or rust-inhibiting paint.

2.3.9 Fastenings
Tie wire, clips, rings, and other fastenings shall be corrosion-resisting
steel conformng to ASTM A 580, conposition 302, 304, or 316, Condition A or
ni ckel -copper alloy conforming to FS QQ N 281, Class A or B, annealed
condition except vertical surfaces not incorporated in ceiling construction
may be erected with soft, anneal ed steel conformng to ASTM A 853.

PART 3 - EXECUTI ON

3.1 |INTERI OR WALL FRAM NG

Steel fram ng and furring menbers shall be installed in accordance with ASTM
C 754.

3.2 SUSPENDED CEIl LI NG FRAM NG

Suspended ceiling systemframng shall be installed in accordance with ASTM C
754.
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3.3 APPLI CATI ON OF GYPSUM BOARD

Gypsum board shall be installed in accordance with ASTM C 840 and as
speci fi ed.

3.4 TAPI NG AND FI NI SHI NG

Gypsum board taping and finishing shall be performed in accordance with ASTM
C 840.

3.5 FIRE-RESI STANT ASSEMBLI ES

GQypsum wal | board for fire-rated assenblies shall be in accordance with UL-05,
FM P8016 or GA 600 for the design nunber indicated on draw ngs.

3.6 PATCHI NG

Surface defects and damage shall be corrected as required to |eave gypsum
board ready to receive finish as specified.
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SECTI ON 09510 - ACOUSTI CAL CEIl LI NGS

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 635 (1994) Manufacture, Performance, and Testing of

Met al Suspension Systens for Acoustical Tile and
Lay-In Panel Ceilings

ASTM C 636 (1992) Installation of Metal Ceiling Suspension
Systenms for Acoustical Tile and Lay-1n Panels

ASTM E 119 (1988) Fire Tests of Building Construction and
Material s

ASTM E 1264 (1990) Standard Classification for Acoustical

Ceiling Products

.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Data
Acoustical Ceiling System FIO
Manuf acturer's descriptive data and installation instructions.

SD- 14 Sanpl es
Acoustical Units; FIO
Suspensi on System Fl O

Two sanpl es of each type of acoustical unit and suspension grid tee section
showi ng texture, finish, and color.

.3 DELI VERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original
unopened containers with brand name and type clearly marked. Materials shall
be stored in accordance with manufacturers recomendati ons.
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1.4 ENVI RONMENTAL REQUI REMENTS

A uni formtenperature of not |ess than 60 degrees F nor nore than 80 degrees
F and a relative hunidity of not nore than 70 percent shall be maintained
before, during, and after installation of acoustical units.

PART 2 - PRODUCTS
2.1 ACQUSTICAL UNITS

Acoustical units shall conform to ASTM E 1264, Class A, and the follow ng
requi renents:

2.1.1 Units for Exposed-Grid System

Type: 111, Form2, Pattern CE

NRC grade: 55 m ni mum when tested on mounting No. 7.

Pattern: Georgian as manufactured by Arnstrong or approved equa
Nom nal size: 24 by 48 inches.

Edge detail: Square lay-in

Fi ni sh: Factory-applied standard finish.

LR grade: .83

CAC. 33

2.2 SUSPENSI ON SYSTEM

Suspensi on system shall be exposed-grid and shall conformto ASTM C 635 for
i ntermedi ate-duty systens Surfaces exposed to view shall be al um num or stee

with a factory-applied white baked-enanel finish. Wall nolding shall have a
flange of not |less than 15/16 inch and shall be provided with outside corner
caps. Inside corner caps shall be provided where needed to produce a
wor kmanl i ke appear ance.

2.3 HANGERS

Hangers shall be gal vani zed steel wire. Hangers and attachment shall support
a mni mum 300 pound ultimate | oad without failure.

2.4 ACCESS PANELS

Access panel s shall match adjacent acoustical units and shall have suitable
fram ng and fastenings for renpval and replacenment w thout damage. Pane
shall be not less than 12 by 12 inches or nmore than 12 by 24 inches. An
identification plate of 0.032 inch thick alumnum 3/4 inch in dianeter,
stanped with the letters "AP" and finished the same as the unit, shall be
attached near one corner on the face of each access panel

2.5 FIN SHES
Acoustical wunits and suspension system nenbers shall have manufacturer's

standard textures, patterns and finishes as specified. Cei ling suspension
system conponents shall be treated to inhibit corrosion
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2.6 COLORS AND PATTERNS

Colors and patterns for acoustical units and suspension system components
shall be indicated in the draw ngs.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

Acoustical work shall be provided conplete with necessary fastenings, clips,
and ot her accessories required for a conplete installation. Suspension system
shall be installed in accordance with ASTM C 636 and as specified herein.
There shall be no hanger wires or other |oads suspended from underside of
steel decking. Acoustical units shall be installed in accordance with the
approved installation instructions of the manufacturer. Acoustical wunits
shall be arranged so that units |less than one-half width are mnimzed. Units
in exposed-grid system shall be held in place with manufacturer's standard
hol d-down clips, if units weigh less than 1 psf or if required for fire
resi stance rating.

--000o0- -
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SECTI ON 09650 - RESI LI ENT FLOORI NG

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM F 1066 (1987) Vinyl Conposition Floor tile

FEDERAL SPECI FI CATI ONS ( FS)

FS L-F-475 (Rev A, Am 1; Int Am 3) Floor Covering Vinyl,
Surface (Tile and Roll), with Backing

FS SS-W 40 (Rev A; Int Am 1; Notice 1) Wall Base: Rubber,
and Vinyl Plastic

.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Data
Resilient Flooring and Accessories; FIO

Manuf acturer's descriptive data and installation instructions. C eaning and
mai nt enance instructions shall be included.

SD- 14 Sanpl es
Resilient Flooring and Accessories; FIO

Three sanpl es of each indicated color and type of flooring an base. Sanple
size shall be mninmum 3 inches by 5 inches.

.3 DELI VERY AND STORAGE

Materials shall be delivered to the building site in original unopened
contai ners and shall be stored according to manufacturer's recomendati ons.
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1.4 ENVI RONMENTAL REQUI REMENTS
Areas to receive resilient flooring shall be maintained at a tenperature above
70 degrees F for 2 days before application, during application and 2 days
after application. A mninumtenperature of 55 degrees F shall be maintained
thereafter.

1.5 SCHEDULI NG

Resilient flooring application shall be scheduled after the conpletion of
ot her work whi ch woul d danage the finished surface of the flooring.

PART 2 - PRODUCTS

2.1 VI NYL- COWPOSI TION TI LE
Vi nyl -conposition tile shall conformto ASTMF 1066, Cl ass 2, (through pattern
title), Conposition 1, asbestos-free, and shall be 12 inches square and 1/8
i nch thick. Tile shall have the color and pattern uniformy distributed
t hroughout the thickness of the tile. Flooring in any one continuous area
shall be fromthe same | ot and shall have the sane shade and pattern.

2.2 SOLID VINYL TILE
Solid vinyl tile shall conformto FS SS-T-312 Type IIll. Tile shall be 12
inches square by 1/8 inch thick. Tiles shall be of solid unlaninated
construction.

2.3 RESI LI ENT BASE
Base shall conformto FS SS-W40, Type | (rubber) or Type Il (vinyl). Style
B, (coved)-installed with resilient flooring. Butt toe (cove)-installed with
1/8 inch thick flooring. Base shall be 4 inches high mninum 1/8 inch thick
Preformed outside corners shall be furnished.

2.4 EDGE STRIP

Edge strip shall be vinyl, 1 inch wide, and of thickness to match the
fl ooring.

2.5 ADHESI VE

Adhesive for flooring and wall base shall be as recommended by the flooring
manuf act urer.

2.6 COLCR

Col or shall be as indicated in the draw ngs.
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PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

Fl oori ng and accessories shall be installed in accordance wi th manufacturer's
i nstructions.
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SECTI ON 09900

PAI NTI NG, GENERAL

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)
ACA H 02 (1996) Threshold Limt Values for Chenical
Subst ances and Physical Agents and Biol ogical
Exposure | ndi ces

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 150 (1995) Portland Cenent

ASTM D 3273 (1994) Resistance to Gowh of MId on the
Surface of Interior Coating in an Environmental
Chanber

ASTM D 3274 (1995) Eval uating Degree of Surface Disfigurenent

of Paint Films by Mcrobial (Fungal or Algal)
Growmt h or Soil and Dirt Accunul ation

ASTM D 4214 (1989) Evaluating the Degree of Chalking of
Exterior Paint Filnmns

ASTM D 4258 (1983; R 1992) Surface Ceaning Concrete for
Coati ng

COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

Cl D A- A-1500 (Rev A) Seal er, Surface (Latex Block Filler)

CID A-A-2246 (Rev A) Paint, Latex (G oss, Interior)

CI D A-A-2247 (Basic) Paint, Latex (Sem gloss, Interior)

CID A-A-2248 (Basic) Paint, Latex, (Flat, Interior)

CI D A- A-2336 (Basic) Primer Coating (G |-Al kyd, Exterior Wod,
VWite and Tints)

CID A-A-2340 (Basic) Primer Coating (Latex, Wite, for Gypsum
Wal | boar d)
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FEDERAL SPECI FI CATI ONS ( FS)

FS TT-C- 555 (Rev B; Am 1) Coating, Textured (for Interior and
Exterior Masonry Surfaces)

FS TT-E- 489 (Rev J) Enamel, Alkyd, d oss, Low VOC Content

FS TT-E-2784 (Rev A; Am 1) Enanel (Acrylic-Enulsion, Exterior
G oss and Sem gl oss)

FS TT-P-19 (Rev D) Paint, Latex (Acrylic Enul sion, Exterior
Wbod and Masonry)

FS TT- P- 645 (Rev B) Priner, Paint, Zinc-Mlybdate, Al kyd Type

FS TT-S- 223 (Rev B; Notice 2) Sealer, Surface, Floor, Wter

Emul si on Type

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 20 (1991) Zinc-Rich Primers (Type | - |norganic and
Type Il - Organic)

SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw Linseed
Ol and Alkyd Primer (w thout Lead and Chromate
Pi gnent s)

SSPC Pai nt 26 (1991) Slow Drying Linseed G| Black Mintenance
Primer (Wthout Lead and Chromate Pignments)

SSPC SP 1 (1982) Sol vent d eaning

SSPC SP 2 (1995) Hand Tool d eaning

SSPC SP 3 (1995) Power Tool C eaning

SSPC SP 6 (1994) Commercial Blast C eaning

SSPC SP 7 (1994) Brush-Of Blast C eaning

1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:
SD- 01 Data
Paint; FIO
The nanes, quantity represented, and intended use for the proprietary brands

of materials proposed to be substituted for the specified materials regardl ess
of quantities in states where VOC content limtations apply.
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SD- 06 Instructions
M xi ng and Thi nni ng; FIO
Application; FIO

Manufacturer's current printed product description, material safety data
sheets (MSDS) and technical data sheets for each coating system Detailed
m xi ng, thinning and application instructions, mnimm and nmaxi mum application
tenperature, and <curing and drying times between coats for epoxy,
noi sture-curing pol yurethane, and liquid glaze coatings. Detailed application
instructions for textured coatings shall be provided.

SD- 09 Reports
Paint; FIO

A statenent as to the quantity represented and the intended use, plus the
followi ng test report for batches in excess of 50 gall ons:

a. A test report showing that the proposed batch to be used neets al
speci fication requirenments, or

b. A test report showing that a previous batch of the same fornul ati on as
the batch to be used met all specification requirenents, plus, on the proposed
batch to be used, a report of test results for properties of weight per
gal lon, viscosity, fineness of grind, drying time, color, and gl oss.

SD- 13 Certificates
Lead; FIO
M | dewci de and I nsecticide; FIO
Vol atil e Organi ¢ Conpound (VOC) Content; FIO.

Certificate stating that paints for interior use contain no nercuria
m | dewci de or insecticide. Certificate stating that paints proposed for use
contain not nore than 0.06 percent |ead by weight of the total nonvolatile.
Certificate stating that paints proposed for use nmeet Federal VOC regul ations
and those of the of the local Air Pollution Control Districts having
jurisdiction over the geographical area in which the project is |ocated.

SD- 14 Sanpl es
Paint; FIO

Wiile the material is at the site or source of supply, and at a time agreeable
to the Contractor and the Contracting Officer, a 1 quart sanple of each color
and batch, shall be taken by random sel ection fromthe seal ed containers by
the Contractor in the presence of a representative of the Contracting O ficer.
The contents of the containers to be sanpled shall be thoroughly mxed to
ensure that the sanple is representative. Sanpl es shall be identified by
desi gnat ed name, specification nunber, manufacturer nane and address, batch
nunber, project contract nunmber, intended use, and quantity invol ved.
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1.3 PACKAG NG, LABELI NG AND STORI NG

Pai nts shall be in sealed containers that |egibly show the designated nane,
formula or specification nunber, batch nunber, color, quantity, date of
manuf acture, manufacturer's formulation number, manufacturer's directions
i ncluding any warnings and special precautions, and nane of manufacturer
Pi gment ed paints shall be furnished in containers not |arger than 5 gall ons.
Paints and thinner shall be stored in accordance with the manufacturer's
witten directions and as a mnimum stored off the ground, under cover, with
sufficient ventilation to prevent the buildup of flammble vapors and at
tenperatures between 40 and 95 degrees F. Paints shall be stored on the
project site or segregated at the source of supply sufficiently in advance of
need to allow 30 days for testing.

1.4 APPROVAL OF MATERI ALS

When sanples are tested, approval of materials will be based on tests of the
sanpl es; otherwi se, materials will be approved based on test reports furnished
with them |If nmaterials are approved based on test reports furni shed, sanples
will be retained by the Governnent for testing should the materials appear
defective during or after application. In addition to any other renedies
under the contract the cost of retesting defective materials will be at the
Contractor's expense.

1.5 ENVI RONMENTAL CONDI TI ONS

Unl ess otherwise recommended by the paint manufacturer, the anbient
tenperature shall be between 45 and 95 degrees F when applyi ng coatings ot her
than water-thinned, epoxy, and npisture-curing polyurethane coatings.
Water-thinned coatings shall be applied only when anbient tenperature is
bet ween 50 and 90 degrees F. Epoxy, and noi sture-curing pol yurethane coatings
shall be applied only within the m ni mum and maxi num t enper at ures reconmended
by the coating manufacturer. Mbisture-curing pol yurethane shall not be applied
when the relative humidity is below 30 percent.

1.6 SAFETY AND HEALTH

Work shall conply with applicable Federal, State, and local |aws and
regul ations, and with the ACCH DENT PREVENTI ON PLAN, including the Activity
Hazard Analysis as specified in the CONTRACT CLAUSES. The Activity Hazard
Anal ysi s shall include anal yses of the potential inpact of painting operations
on painting personnel and on others involved in and adjacent to the work zone.

1.6.1 Worker Exposures
Exposure of workers to hazardous chem cal substances shall not exceed limts
as established by AC@H-02, or as required by a nore stringent applicable
regul ation.

1.6.2 Toxic Conpounds
Toxi c products having ineffective physiol ogi cal warning properties, such as no

or low odor or irritation levels, shall not be used unless approved by the
Contracting O ficer.

09900- 4



PHS Medi cal Facility A99R0007

1

6.3 Training

Wor kers having access to an affected work area shall be inforned of the
contents of the applicable material data safety sheets (MSDS) and shall be
informed of potential health and safety hazard and protective controls
associated with materials used on the project. An affected work area is one
which may receive msts and odors from the painting operations. Wor ker s
i nvolved in preparation, painting and clean-up shall be trained in the safe
handl i ng and application, and the exposure Iimt, for each material which the
worker will use in the project. Personnel having a need to use respirators
and masks shall be instructed in the use and mai nt enance of such equi prment.

.6.4 Coordination

Work shall be coordinated to mnimze exposure of building occupants, other
Contractor personnel, and visitors to mists and odors from preparation,
pai nting and cl ean-up operati ons.

PART 2 - PRODUCTS

2.

1 PAINT

The term "paint" as used herein includes emulsions, enanels, paints, stains,
varni shes, sealers, cenent-emulsion filler, and other coatings, whether used
as prine, intermediate, or finish coat. Paint shall conformto the respective
specifications listed for use in the painting schedules at the end of this
section, except when the required anbunt of a material of a particular batch
is 50 gallons or less, an approved first-line proprietary paint material with
simlar intended formul ati on, usage and color to that specified may be used.
Addi tional requirenments are as foll ows:

.1.1 Colors and Tints

Col ors shall be as selected frommanufacturer's standard col ors, as indicated.
Manuf acturer's standard color is for identification of color only. Tinting of
epoxy and urethane paints shall be done by the nmanufacturer. Stains shal
conform in shade to manufacturer's standard color. The color of the
undercoats shall vary slightly fromthe color of the next coat.

.1.2 MIldewide and I nsecticide

Pai nt specified for all coats applied to fabrics and vapor barrier jackets

over insulation and surfaces in lab and holding areas shall contain a
m | dewci de that will not adversely affect the color, texture, or durability of
the coating. The m | dewcide shall be incorporated into the paint by the

manuf acturer and shall attain a surface disfigurenent rating of 8 or greater
when tested in accordance with ASTM D 3273 and evaluated in accordance with
ASTM D 3274. Mercurial mildewcide shall not be used in interior paint

I nsecticides shall not be used in paint.

.1.3 Lead

Pai nts containing lead in excess of 0.06 percent by weight of the tota
nonvol atile content (calculated as |lead nmetal) shall not be used.
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2.1.4 Chrom um

Pai nts containing zinc chromate or strontium chromate pignments shall not be
used.

2.1.5 Volatile Oganic Compound (VOC) Content

Paints shall conply with applicable federal, state and |ocal |aws enacted to
i nsure conpliance with Federal C ean Air Standards and shall conformto the
restrictions of the local air pollution control authority.

PART 3 - EXECUTI ON
3.1 PROTECTI ON OF AREAS NOT TO BE PAI NTED

I[tems not to be painted which are in contact with or adjacent to painted
surfaces shall be renmoved or protected prior to surface preparation and
painting operations. |Itenms renoved prior to painting shall be replaced when
painting is conpleted. Follow ng conpletion of painting, workmen skilled in
the trades involved shall reinstall renmoved itenms. Surfaces contam nated by
coating materials shall be restored to original condition

3.2 SURFACE PREPARATI ON
Surfaces to be painted shall be clean and free of foreign matter before

application of paint or surface treatnments. O and grease shall be renoved
prior to mechanical cleaning. C eaning shall be progranmed so that dust and

ot her contaminants will not fall on wet, newy painted surfaces. Exposed
ferrous nmetals such as nail heads on or in contact with surfaces to be painted
with water-thinned paints, shal | be spot-primed wth a suitable

corrosion-inhibitive prinmer capable of preventing flash rusting and conpatible
with the coating specified for the adjacent areas.

3.2.1 Concrete and Masonry Surfaces

Concrete and nasonry surfaces shall be allowed to dry at |east 30 days before
pai nti ng, except concrete slab on grade which shall be allowed to cure 90 days
before painting. Surfaces shall be cleaned in accordance with ASTM D 4258

G aze, efflorescence, laitance, dirt, grease, oil, asphalt, surface deposits
of free iron and other foreign matter shall be renmoved prior to painting

Surfaces to receive polyurethane or epoxy coatings shall be acid-etched or
mechani cal ly abraded as specified by the coating manufacturer, rinsed with
water, allowed to dry, and treated with the nmanufacturer's recomended
conditioner prior to application of the first coat.

3.2.2 Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be
sol vent -cl eaned or detergent-washed in accordance with SSPC SP 1. Surfaces
that contain | oose rust, loose nill scale, and other foreign substances shal

be cl eaned nmechanically with hand tools according to SSPC SP 2, power tools
according to SSPC SP 3 or by sandbl asting according to SSPC SP 7. Shop-coat ed
ferrous surfaces shall be protected fromcorrosion by treating and touching up
corroded areas i medi ately upon detection
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3.2.3 Nonferrous Metallic Surfaces
Gal vani zed, al umi num and al um numall oy, |ead, copper, and other nonferrous
netal surfaces shall be solvent-cleaned or detergent-washed in accordance with
SSPC SP 1.

3.2.4 Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all |oose dirt and dust
removed by brushing with a soft brush, rubbing with a cloth, or
vacuum cl eaning prior to application of the first-coat material. A danmp cloth
or sponge may be used if paint will be water-based.

3.2.5 Mastic-Type Surfaces
Mastic-type surfaces shall be prepared by renoving foreign materi al
3.2.6 Plaster Surfaces

Pl aster shall age at |east 30 days before painting. Plaster shall be clean
and free from |loose matter and shall have an instrument-neasured noisture
content not exceeding 8 percent.

3.2.7 Wod Surfaces

Wbod surfaces shall be cleaned of foreign matter. Misture content of the
wood shall not exceed 12 percent as neasured by a noisture neter, unless
ot herwi se authorized. Wod surfaces adjacent to surfaces to receive
wat er-thinned paints shall be primed and/or touched up before applying
wat er-thinned paints. Small, dry seasoned knots shall be scraped, cleaned,
and given a thin coat of commercial knot sealer, before application of the
primng coat. Pitch on |arge, open, unseasoned knots and all other beads or

streaks of pitch shall be scraped off, or, if it is still soft, renoved with
m neral spirits or turpentine, and the resinous area shall be thinly coated
with knot sealer. Finishing nails shall be set, and all holes and surface
i mperfections shall be prinmed. After primng, holes and inperfections in

finish surfaces shall be filled with putty or plastic wood filler, colored to
match the finish coat if natural finish is required, allowed to dry, and
sanded snoot h. Putty or wood filler shall be conpatible w th subsequent
coati ngs.

3.2.8 Previously Painted Surfaces

Previ ously painted surfaces shall be thoroughly cleaned of all grease, dirt,

dust or other foreign matter. Blistering, cracking, flaking and peeling or
other deteriorated coatings shall be renoved. Slick surfaces shall be
roughened. Danmaged areas such as, but not limted to, nail holes, cracks,

chips, and spalls shall be repaired with suitable material to natch adjacent
undamaged areas. Edges of chipped paint shall be feather edged and sanded
smooth. Rusty netal surfaces shall be cleaned as per SSPC requirenents.
Sol vent, nechanical, or chemical cleaning nethods shall be used to provide
surfaces suitable for painting. Chalk shall be renpved so that when tested in
accordance with ASTM D 4214, the chal k resistance rating is no |l ess than 8.
New, proposed coatings shall be conpatible with existing coatings. | f
exi sting surfaces are gl ossy, the gloss shall be reduced.
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3.3 M XI NG AND THI NNI NG

When thinning is approved as necessary to suit surface, tenperature, weather
conditions, or application methods, paints may be thinned in accordance with
the manufacturer's directions. VWhen thinning is allowed, paints shall be
thinned i mediately prior to application with not nore than 1 pint of suitable
thi nner per gallon. The use of thinner shall not relieve the Contractor from
obt ai ni ng conplete hiding, full filmthickness, or required gloss. Thinning
shall not cause the paint to exceed limts on volatile organic conpounds.
Pai nts of different manufacturers shall not be ni xed.

3.3.1 Cenent-Enulsion Filler Coat

Cenent and aggregate shall be dry-nmixed so that wuniform distribution and
interm xing are obtained. Mxing liquid and one-half of the total anount of
wat er shall be prem xed and added gradually to the white portland cenent and
aggregate with constant stirring until a thick, snooth material is obtained.
Emul si on paint shall then be added to the mi xture and stirred until uniformty
is obtained. The blend shall have a thick, creany consistency. The renai nder
of the water shall be added if necessary to obtain a material with adequate
application properties. Blending resin enulsion or enmulsion paint with any
ot her component shall be done with caution; too rapid an agitation will cause
air entrapment and foam ng.

3.3.2 Two-Conmponent Systens

Two- conmponent systens shall be nmixed in accordance with manufacturer's
instructions. Any thinning of the first coat to ensure proper penetration and
sealing shall be as recommended by the manufacturer for each type of
substrate.

3.4 APPLI CATI ON

Pai nting practices shall conply with applicable federal, state and |local |aws
enacted to insure conpliance with Federal Clean Air Standards. Unl ess
ot herwi se specified or recormmended by the paint manufacturer, paint nmay be
applied by brush, roller, or spray. At the tine of application, paint shall
show no signs of deterioration. Uni form suspension of pignments shall be
mai nt ai ned during application. Each coat of paint shall be applied so dry
filmshall be of uniformthickness and free fromruns, drops, ridges, waves,
pi nhol es or other voids, |aps, brush marks, and variations in color, texture,
and finish. Hi di ng shall be conplete. Rol l ers for applying paints and
enamels shall be of a type designed for the coating to be applied and the
surface to be coated. Special attention shall be given to insure that all
edges, corners, crevices, welds, and rivets receive a filmthickness equal to
that of adjacent painted surfaces. Paints, except water-thinned types, shall
be applied only to surfaces that are conpletely free of noisture as detern ned
by sight or touch.

3.4.1 \Ventilation
Af fected areas shall be ventilated during paint application so that workers
exposure to chem cal substances shall not exceed limts as established by

ACA H 02, or as required by a nore stringent applicable regulation. Interior
wor k zones having a volune of 10,000 cubic feet or |less shall be ventilated at
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a m nimum of 2 air exchanges per hour. Ventilation in |larger work zones shall

be maintained by nmeans of nmechanical exhaust. Sol vent vapors shall be
exhaust ed outdoors, away fromair intakes and workers. Return air inlets in
the work zone shall be tenporarily sealed before start of work until the

coatings have dried.
3.4.2 Respirators

Operators and personnel in the vicinity of operating paint sprayers shall wear
respirators.

3.4.3 First Coat

The first coat on plaster, gypsum wallboard, and other surfaces shall include
repeated touching up of suction spots or overall application of primer or
seal er to produce uniform col or and gl oss. Excess seal er shall be w ped off
after each application. The first coat on both faces of wood doors shall be
applied at essentially the same time. G azed doors and sashes shall be given
the specified coating systemwithin 3 weeks of the tine they are glazed, but
not before the glazing material has set; paint shall overlay glass about 70
mls all around. Each varnish coat shall be sanded lightly prior to
application of subsequent coats.

3.4.4 Timng

Surfaces that have been cleaned, pretreated, and otherw se prepared for
pai nting shall be given a coat of the specified first coat as soon as
practical after such pretreatment has been conpleted, but prior to any
deterioration of the prepared surface. Sufficient time shall elapse between
successive coats to permt proper drying. This period shall be nodified as
necessary to suit weather conditions. O -based or ol eoresinous solvent-type
pai nts shall be considered dry for recoating when the paint feels firm does
not deform or feel sticky under noderate pressure of the thunb, and the
application of another coat of paint does not cause the undercoat to lift or
| ose adhesion. Manufacturer's instructions for application, curing and drying
ti me between coats of two-conmponent systens shall be foll owed.

3.4.5 Fillers

Concrete and nmasonry surface voids shall be filled; however, surface
irregularities need not be conpletely filled. The dried filler shall be
uni form and free of pinholes. Filler shall not be applied over caulking
conpound.

3.4.5.1 Cenent-Emulsion Filler

I mredi ately before filler application, surfaces shall be danpened uniformy
and thoroughly, with no free surface water visible, by several applications of
potable water with a fog spray, allowing tinme between the sprayings for water
to be absorbed. Cenment-emulsion filler shall be scrubbed into the surface
vigorously with a stiff-bristled brush having tanmpico or palmyra bristles not
| onger than 2-1/2 inches. At least 24 hours shall elapse before applying
exterior enmulsion paint over cenent-emulsion filler. VWen the anbient
tenmperature is over 85 degrees F, cenent-emulsion filler surfaces shall be
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dampened lightly with a fog spray of potable water imediately prior to
application of the subsequent paint coat.

3.4.5.2 Latex Filler

Latex filler, CID A-A-1500, shall be applied according to the manufacturer's
i nstructions. Surface voids shall be filled and excess filler shall be
removed fromthe surface with a rubber squeegee. The filler shall be all owed
to dry the length of tine specified by the manufacturer prior to applying
successive coats of paint.

3.4.6 Textured Coating

Application of textured coating, FS TT-C-555, shall be as specified in the
manufacturer's printed directions at a rate of 45 to 55 square feet per gallon
in one coat.

3.4.7 Ferrous-Mtal Priner

Primer for ferrous-netal shall be applied to ferrous surfaces to receive paint
ot her than asphalt varnish prior to deterioration of the prepared surface.
The semi transparent film applied to sone pipes and tubing at the mill is not
to be considered a shop coat, but shall be overcoated with the specified
ferrous-metal prinmer prior to application of finish coats.

3.5 SURFACES TO BE PAI NTED

Surfaces listed in the painting schedules at the end of this section, other
than those listed in paragraph SURFACES NOT TO BE PAINTED, shall be painted as
schedul ed.

3.6 SURFACES NOT TO BE PAI NTED

Surfaces of hardware, fittings, and other factory finished items shall not be
pai nt ed.

3.7 CLEAN NG

Cloths, cotton waste and other debris that mght constitute a fire hazard
shall be placed in closed netal containers and renoved at the end of each day.
Upon conpl etion of the work, staging, scaffolding, and containers shall be
removed fromthe site or destroyed in an approved nmanner. Paint and ot her
deposits on adj acent surfaces shall be renpved and the entire job left clean
and acceptabl e.

3.8 PAINTI NG SCHEDULES
The followi ng painting schedules identify the surfaces to be painted and
prescribe the paint to be used and the nunmber of coats of paint to be applied.

Contractor options are indicated by ------ or------ bet ween optional systens or
coats.
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EXTERI OR PAI NTI NG SCHEDULE

Sur f ace Fi rst Coat Second Coat Third Coat
;;;;;;:;_ Cenent - emul si on FS TT-P-19 None
masonry units. filler

CI D A- A-1500 FS TT-P-19 None
FS TT-P-19 FS TT-P-19 None

NOTE: Cenent-enulsion filler coat shall be acrylic-based and shall consist of
the following ingredients in the proportion stated: white portland cenment, ASTM
C 150, Type |, 7.5 kg (16.5 pounds); aggregate 15 kg (33.5 pounds); m xing
liquid, factory-prepared acrylic containing 46 to 47 percent solids, 3 liters
(0.75 gallon); potable water 4 liters (1.0 gallon) maxi mum exterior emnulsion
paint, FS TT-P-19 4 liters (1.0 gallon). Aggregate shall consist of Wshed
silica sand of the follow ng gradation

Percent Sand (by Weight)

U.S. Sieve Size Passi ng I ndividual Sieve
0. 850 nm (20) 100
0. 600 nm (30) 95 - 100
0. 300 nm (50) 30 - 65
0.150 nm (100) 0 - 10
0. 075 nm (200) 0-1
Concrete, unless FS TT-P-19 FS TT-P-19 None
ot herwi se
speci fi ed.
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I NTERI OR PAI NTI NG SCHEDULE

Sur f ace Fi rst Coat Second Coat Third Coat

Pl aster, gypsum

board, concrete,

and concrete masonry

units not requiring

a snooth finish, CI D A- A-2247 None
unl ess ot herwi se specified

Concrete masonry
units requiring
a snooth finish CI D A- A-2247

Ferrous net al

unl ess
ot herw se
speci fi ed.
SSPC Pai nt 25 FS TT-P-38 FS TT-P-38
O | - based caul ki ng FS TT-P-38 Sane as adj acent areas
conpound.
--000o0- -
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SECTI ON 10160

TO LET PARTI TI ONS

PART 1 - GENERAL

1.

1 REFERENCES
The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.
CODE OF FEDERAL REGULATI ONS ( CFR)
36 CFR 1191 Ameri cans with Disabilities Act (ADA)
Accessibility Guidelines for Buildings and
Facilities
FEDERAL SPECI FI CATI ONS ( FS)
FS RR-P-1352 (Rev C) Partitions, Toilet, Conplete
FEDERAL STANDARDS ( FED- STD)

FED- STD 795 (Basic) Uniform Federal Accessibility Standards

.2 SYSTEM DESCRI PTI ON

Toilet partition system including toilet enclosures, roomentrance screens,
and urinal screens, shall be a conplete and usabl e system of panels, hardware,
and support conponents. The partition system shall be provided by a single
manuf acturer and shall be a standard product as shown in the npbst recent
catal og data. The partition systemshall conply with FED-STD 795 and 36 CFR
1191 for areas as shown.

.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Data
Toilet Partition System FIO

Manufacturer's technical data and catalog cuts including installation and
cl eani ng instructions.

SD- 04 Drawi ngs

Toilet Partition System FIO
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Drawi ngs showi ng plans, elevations, details of construction, hardware,
reinforcing, fittings, nountings, and anchorings.

SD- 14 Sanpl es
Toilet Partition System GA

Manuf acturer's standard col or charts and col or sanples.

.4 DELI VERY, STORAGE, AND HANDLI NG

Components shall be delivered to the jobsite in the manufacturer's original
packaging with the brand, itemidentification, and project reference clearly
mar ked. Conponents shall be stored in a dry location that is adequately
ventilated and free from dust, water, or other contam nants and shall have
easy access for inspection and handl i ng.

.5  WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 - PRODUCTS

2.

1 TO LET ENCLOSURES

Toil et enclosures shall conformto FS RR-P-1352, Type |, Style A W dt h,
| ength and height of toilet enclosures shall be as shown. Finish surface of
panel s shall be baked enamel finish 1. Panels indicated to receive toilet
paper hol ders or grab bars as specified in Section 10800 - TO LET ACCESSORI ES
shall be reinforced for the reception of the itenms required. G ab bars shall
conply with FED- STD 795 and 36 CFR 1191.

.2 HARDWARE

Hardware for the toilet partition systemshall conformto FS RR-P-1352 for the
specified type and style of partitions. Hardware finish shall be highly
resistant to alkalies, urine, and other comon toilet room acids.

.3 COLORS

Color of finishes for toilet partition system components shall be selected
fromthe manufacturer's standard col ors.

PART 3 - EXECUTI ON

3.

3.

1 | NSTALLATI ON

Toilet partitions shall be installed straight and plunb in accordance wth
approved manufacturer's instructions with horizontal lines level and rigidly
anchored to the supporting construction. Were indicated, anchorage to walls
shall be by through-bolting. Drilling and cutting for installation of anchors
shall be at locations that will be concealed in the finished work.

2 ADJUSTI NG AND CLEANI NG
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Doors shall have a uniformvertical edge clearance of approximately 5 nm (3/16
inch) and shall rest open at approximtely 30 degrees when unl atched. Baked
enanmel finish shall be touched up with the sanme col or of paint that was used
for the finish. Toilet partitions shall be cleaned in accordance wth
approved manufacturer's instructions and shall be protected from damage unti |
accept ed.
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SECTI ON 10800 - TO LET ACCESSCRI ES

PART 1 - GENERAL

1.1 REFERENCES
The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation

only.

FEDERAL SPECI FI CATI ONS ( FS)

FS DD- M 411 (Rev C) Mrrors, dass

FS WV P- 541/ GEN (Rev E; Am 1) Plumbing Fixtures

FS WV P-541/8 (Rev B; Am 1) Plunmbing Fixtures (Accessories,
Land Use)

1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation,
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Dat a

Fi ni shes; FIO
Accessory ltens; FIO
Manufacturer's descriptive data and catalog cuts indicating materials of
construction, fasteners proposed for use for each type of wall construction,
mounting instructions, and operation instructions.

1.3 DELI VERY, STORAGE, AND HANDLI NG
Toil et accessories shall be wapped for shipment and storage, delivered to the
jobsite in manufacturer's original packaging and stored in a clean, dry area
protected from constructi on damage and vandal i sm

PART 2 - PRODUCTS

2.1 MANUFACTURED UNI TS
Toil et accessories shall be provided where indicated in accordance wth
paragraph SCHEDULE. Each accessory item shall be conplete with the necessary
nounti ng pl ates.

2.1.1 Anchors and Fasteners

Anchors and fasteners shall be capable of developing a restraining force
comensurate with the strength of the accessory to be nmobunted and shall be
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suited for use with the supporting construction. Exposed fasteners shall be
of tanperproof design and shall be finished to match the accessory.

2.1.2 Finishes

Fi ni shes on metal shall be provided as foll ows:

Met al Fi ni sh
St ai nl ess steel No. 4 satin finish
Carbon steel, copper all oy, Chrom um pl ated, bright
and brass

2.2 ACCESSCRY | TEMS

Accessory itens shall conform to the requirenents specified bel ow Si zes
shall be in accordance w th paragraph SCHEDULE.

2.2.1 Gab Bar (GB)

Grab bar shall conformto FS WMP-541/ GEN and FS WV P-541/8, Type IV, Cdass 2,

1-1/4 inches OD stainless steel. Concealed nmounting flange shall have set
screw nmounting hol es concealed on the lip of the flange. G ab bar shall have
peened non-slip surface. Installed bars shall be capable of wthstanding a

500 pound vertical |oad w thout obvious pernmanent deformation.
2.2.2 Mrror, Gass (M3

G ass mrror shall conformto FS DD-M 411, Class 2, Style E Grade 1.
2.2.3 Conbination Paper Towel Dispenser/Waste Receptacle Units (PTDWR)

Di spenser/receptacle shall be sem -recessed and shall have a capacity of 400
sheets of G fold, single-fold, or quarter-fold towel. Waste receptacle shall
be designed to be locked in unit and renovable for service. Locking nechanism
shall be tunbler key | ock. Waste receptacle shall have a capacity of 12
gal | ons. Unit shall be fabricated of 0.30 inch stainless steel welded
construction with a satin finish. Waste receptacle that accepts reusable
liner standard for unit manufacturer shall be provided.

2.2.4 Soap Dispenser (SD)
Soap di spenser shall be surface nounted, liquid type consisting of a vertical
Type 304 stainless steel tank with hol ding capacity of 40 fluid ounces with a
corrosion-resistant all-purpose valve that dispenses liquid soaps, |otions,
detergents and antiseptic soaps.

2.2.5 Shelf, Metal, Heavy Duty (SMHD)
Heavy duty netal shelf shall conformto FS WWP-541/GEN and FS WM P-541/ 8,

Type V, Class 2, stainless steel with hemred edges. Separate supports shall
be stainless steel.
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2.2.6 Toilet Tissue Dispenser (TTD)

Toilet tissue holder shall be Type Il - surface nounted with two rolls of
tissue stacked vertically. Cabinet shall be stainless steel, satin finish.

PART 3 - EXECUTI ON

3.1 | NSTALLATI ON
Toi l et accessories shall be securely fastened to the supporting construction
in accordance with the manufacturer's approved instructions.

3.2  SCHEDULE

Accessories Required

Room

or

Space MG PTDWR  SMLD SD GB TTD
104A 1 1 1 1
109 1
110 1 1 1 2 1
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SECTI ON 13958

FORCED ENTRY RESI STANT COVPONENTS

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 500 (1989) Test Methods for Louvers, Danpers, and
Shutters

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF- 45 (1980) Designation System for Al um num Fi ni shes
AA SAA- 46 (1978) Standards for Anodized Architectural
Al umi num

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123 (1989a) ZzZinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products

ASTM A 525 (1993) Ceneral Requirenments for Steel Sheet,
Zi nc- Coated (Gal vani zed) by the Hot-Dip Process

ASTM C 1036 (1991) Flat d ass

ASTM C 1048 (1992) Heat-Treated Flat G ass - Kind HS, Kind FT
Coat ed and Uncoated G ass

ASTM C 1172 (1991) Laminated Architectural Flat d ass

ASTM D 256 (1993a) Determining the Pendulum Inmpact of
Not ched Speci nens of Plastic

ASTM D 542 (1990) Index of Refraction of Transparent Organic
Pl astics

ASTM D 570 (1981; R 1988) Water Absorption of Plastics

ASTM D 635 (1991) Rate of Burning and/or Extent and Tinme of

Sel f-Supporting Plastics in a Horizontal Position

ASTM D 637 (1990) Surface Irregularities of Flat Transparent
Pl astic Sheets

ASTM D 638 (1994b) Tensile Properties of Plastics
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

Facility

D 648

D 696

D 792

D 882

D 905

D 1003

D 1044

D 1922

D 3029

D 3595

D 3951

D 4093

D 4802

E 152

E 168

E 169

E 204

A99R0007

(1982; R 1988) Deflection Tenmperature of Plastics
Under Fl exural Load

(1991) Coefficient of Linear Thermal Expansion of
Pl astics Between ninus 30 degrees C and 30
degrees C

(1991) Density and Specific Gavity (Relative
Density) of Plastics by Displacenent

(1991) Tensile Properties of Thin Plastic
Sheet i ng

(1989) Strength Properties of Adhesive Bonds in
Shear by Conpression Loading

(1992) Haze and Luminous Transmttance of
Transparent Pl astics

(1994) Resistance of Transparent Plastics to
Sur f ace Abrasion

(1993) Propagation Test Resistance of Plastic
Fil mand Thin Sheeting by Pendul um Met hod

(1993) Inmpact Resistance of Flat Rigid Plastic
Speci mens by Means of a Tup (Falling Weight)

(1991) Pol ychl orotri fl uoroet hyl ene ( PCTFE)
Extruded Pl astic Sheet and Film

(1990) Commerci al Packagi ng

(1993) Phot oel astic Measurenents of Birefringence
and Resi dual Strains in Transpar ent or
Transl ucent Plastic Materials

(1994) Pol y(Methyl Methacrylate) Acrylic Plastic
Sheet

(1990) Laboratory Measurenment of Airborne Sound
Transm ssion Loss of Building Partitions

(1991a) Fire Test of Door Assenblies

(1992) Gener al Techni ques of Infrared
Quantitative Analysis

(1993) Ceneral Techniques of Utraviolet-Visible
Quantitative Analysis

(1992) ldentification of Material by Infrared

Absorption Spectroscopy, Using the ASTM Coded
Band and Chemi cal Cl assification |Index
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ASTM E 831 (1993) Li near  Ther nmal Expansi on  of Solid
Mat eri al s by Thernmomechani cal Anal ysis

ASTM E 1300 (1994) Determ ning the M ninum Thi ckness and Type
of G ass Required to Resist a Specific Load

ASTM F 428 (1983; R 1989) Test Method for Intensity of
Scrat ches on Aerospace G ass Encl osures

ASTM F 520 (1977, 1989) Envi ronment al Resi st ance of
Aer ospace Transparencies

ASTM F 521 (1983; 1989) bond Integrity of Transparent
Lani nat es

ASTM F 548 (1981; R 1994) Test Method for Intensity of
Scrat ches on Aerospace Transparent Plastics

ASTM F 735 (1994) Abrasion Resistance of Transpar ent
Pl astics and Coatings Using the Gscillating Sand
Met hod

ASTM F 791 (1982; 1988) Stress Crazing of Transparent
Pl astics

ASTM F 1233 (1993) Security G azing Materials and Systens

ASTM G 26 (1993) Operating Li ght - Exposure Appar at us
(Xenon-Arc Type) Wth and Wthout Water for
Exposure of Nonnetallic Materials

AMERI CAN VELDI NG SOCI ETY ( AW5)
AWS D1.1 (1994) Structural Wel ding Code - Steel
BUl LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVA)

BHVA Al156. 1 (1988) Butts and Hi nges

BHVA A156. 4 (1992) Door Controls - Closers

BHVA Al156.5 (1992) Auxiliary Locks & Associated Products

BHVA Al156. 8 (1988) Door Controls - Overhead Hol ders

BHVA A156. 13 (1987) Modrtise Locks & Latches

BHVA A156. 16 (1989) Auxiliary Hardware

BHVA A156. 18 (1987) Materials and Finishes

DEPARTMENT OF STATE (SD)

SD std-01.01 (Rev G Anended; Inx Certified Prod/ Mqg)

Certification Standard Forced Entry and Ballistic
Resi stance of Structural Systens
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DOOR AND HARDWARE | NSTI TUTE ( DHI )
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DH A115.1 (1990) Preparation of 1-3/8" and 1-3/4" Standard

Steel Doors and Steel

Frames for Series 1000

Morti se Locks and Lat ches

FLAT GLASS MARKETI NG ASSOCI ATI ON ( FGWA)
FGVA- 01 (1990) d azi ng Manual

H P. WH TE LABORATCORI ES (HPW

HPW TP- 0500. 02 (1993) Transparent Materials and Assenblies for
Use in Forced Entry or Containment Barriers

HPW TP- 0502. 01 (1989) Forced Entry Resistance of Structural

Materi al s ( Opaque

and Transparent); Test

Procedures and Acceptance Criteria

HPW TP- 0506. 00 (1993) Forced Entry

Structures and Structural

THREAT LEVEL

HPW TP- 0507. 00 (1993) Forced Entry

Resi stance of Security

Subassenbl i es VERY LOW

Resi stance of Security

Structures and Structural Subassenblies LOW

THREAT LEVEL

HPW TP- 0508. 00 (1993) Forced Entry

Structures and Structural

THREAT LEVEL

HPW TP- 0509. 00 (1993) Forced Entry

Resi stance of Security

Subassenbl i es MEDI UM

Resi stance of Security

Structures and Structural Subassenblies H GH

THREAT LEVEL

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM HWWA 801 (1987) G ossary of Terns for Hollow Metal Door
and Franes

NAAMM HWVIVA 802 (1992) Manufacturing of Hollow Metal Doors and
Fr ames

NAAMM HWVA 810 (1987) Hol | ow Met al Manual ; Secti on:
Manuf acturing of Holl ow Metal Doors and Franes

NAAMM HWVA 820 (1987) Hol |l ow Metal Manual ; Section: Holl ow Met al
Fr ames

NAAMM HWIVA 830 (1987) Hollow Metal Manual; Section: Hardware

Preparation and Locations for Hollow Metal Doors

and Frames

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 80 (1992) Fire Doors and W ndows
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NFPA 80A (1993) Protection of Buildings fromExterior Fire
Exposures

UNDERWRI TERS LABORATORI ES (UL)
UL 10B (1993) Fire Tests of Door Assenblies
1.2  COVPONENT DESCRI PTI ON

Conponents covered in this specification are designed to resist forced entry
attacks with increasing severity levels of hand, power, and thermal tools and
weapons and expl osives. The conponents include forced entry resistant
personnel door/frame assenblies , w ndows. Each type of forced entry
resistant component shall be a conplete assenmbly produced by a single
manuf act urer. Movabl e and operable conponents shall operate snmoothly and
freely. Itens for exterior installation shall be designed to resist water and
vapor penetration or entrapnent.

1.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Forced Entry Resistant Components; GA.
Manuf acturer's descriptive data and finish sanples. The forced entry
resi stant door lock functions, for selection by the Contracting Oficer.
Airflow cal cul ations for |ouvers.

SD- 04 Drawi ngs
Forced Entry Resistant Conmponents; GA.
Drawi ngs showi ng anchorage of conponents and appurtenances into the actual
surroundi ng construction and cl earances for operation. Draw ngs sufficient to
show hardware | ocation and installation details. Conplete drawi ngs for forced
entry resistant prefabricated guardhouses.

SD- 06 Instructions
Forced Entry Resistant Conponents; FIO.

A copy of installation instructions and recomended cl eani ng and mai nt enance
i nstructions.

SD- 07 Schedul es
Forced Entry Resistant Conponents; GA.
Li sts including schedule of conponents to be incorporated in the work with

manuf acturer's nodel or catal og nunbers, specification and draw ng reference
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nunbers, warranty information, threat |evel designated, insulation "U" value,

and nunber of itenms provided. Listing of simlar products that have been

satisfactorily in use for two years or nore, including name of purchasers,

| ocations of installations, dates of installations, and service organi zations.
SD- 13 Certificates

Forced Entry Resistant Conponents; GA.

Manufacturer's certificates attesting that conponents conform to the

requirenents on drawings and in specifications. Testing reports from
i ndependent testing |aboratories indicating confornance to regulatory
requi renents shall be included. Fire rated doors may be furnished with
certificate in lieu of a label. Certificate shall indicate conpliance with
the requirenments for doors of the type and fire rating class. Mnufacturer
shall certify that conpliance with the installation instructions and/or
drawi ngs will provide the specified degree of forced entry resistance.

1.4 STANDARD PRODUCTS

Each type of forced entry resistant conponent shall be the standard product of
a manufacturer regularly engaged in the manufacture of such products and shall
duplicate itens that have been tested and approved in accordance with the
forced entry test standard specified in paragraph COVMPONENT TEST REQUI REMENTS.
Manuf acturer's descriptive data, installation instructions, and certificate
and test report showing conpliance with the specified forced entry test
standard as specified in paragraph COVWONENT TEST REQUI REMENTS shall be
submitted for all conponents. Draw ngs shall be submitted. Manufacturer's
certificate shall be submtted indicating that conpliance wth the
installation instructions and drawings will provide the specified degree of
forced entry resistance.

1.5 COVPONENT TEST REQUI REMENTS

Forced entry resistant conmponents shall be certified as resistant to the
forced entry test standards indicated herein. Forced entry resistant
components shall be tested as specified below. The test results and
certification thereof shall be approved by the Contracting Oficer before
delivery of the conmponent to the job site.

Level Wthin Test M ni mum Att ack

Conponent Test Standard Standard (If Any) Time (M nutes)

Door and W ndows SD std-01.01 60 M nute 60]
1.6  QUALI FI CATI ONS

Wel di ng procedures, welders, and welding operators shall be qualified in
accordance with AWS D1. 1.
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1.7 DELI VERY, STORAGE, AND HANDLI NG

Components shall be delivered to the job site with the manufacturer, nanme, and
nodel nunber clearly marked thereon. Conponents shall be delivered, stored,
and handled so as not to be damaged or deformed and shall be in accordance
with ASTM D 3951. Conponents shall be handl ed carefully to prevent damage to
the faces, edges, corners, ends, and glazing where applicable. Abr aded,
scarred, or rusty areas shall be cleaned, repaired, or replaced inmrediately
upon detection of the damage. Damaged conponents that cannot be restored shall
be replaced. Conponents and equi prment shall be stored in a dry location on
platforns or pallets that are ventilated adequately, free of dust, water, and
other contanminants, and stored in a manner which pernmts easy access for
i nspection and handl i ng.

1.8 SEQUENCI NG AND SCHEDULI NG

When testing of a previously untested conponent is specified, sufficient |ead
time shall be allowed so that testing will not delay construction. The test
results and component shall be approved by the Contracting Oficer before
delivery of the component to the job site.

1.9 WARRANTY

Manuf acturer's warranty for 5 years shall be furnished for glazing materials.
Warranty shall provide for replacement and installation of glazing if
del am nati on, discoloration, or cracking or crazing occurs.

PART 2 - PRODUCTS
2.1 FORCED ENTRY RESI STANT PERSONNEL DOOR AND FRAME ASSEMBLI ES

Doors and frames shall be factory fabricated assenblies. Sizes shall be as
i ndi cat ed. Doors shall be of steel, hardened steel, or be reinforced
internally with steel shapes and clad with aluminum Interior conposition and
rei nforcement shall be determ ned by the manufacturer. Rubber silencers shal
be installed on door franes. Exterior doors shall have top edges closed flush
and seal ed agai nst water penetration, be insulated, and shall be provided with
weat herstripping and threshol ds. Locks and hinges shall be the sane or equa
in performance and nunber as the hardware used on the tested door. Lock and
hardware shall be provided by the manufacturer as a conplete assenbly. Franes
shall be furnished by the door fabricator, with anchorage to wall construction
conpletely specified as to number of anchors, anchor size, material, and
| engt h.

2.1.1 Door and Frane Fabrication

The subsurfaces shall be flat, parallel, and plunb after fabrication. Doors
shall be reinforced in accordance with manufacturer's design. Door franes
shal | be anchored as specified by the door manufacturer. The Contractor shal

coordinate the door manufacturer's requirements for welding to wall

rei nforcement or casting frame enbednents into wall before wall is placed
Steel door franes shall be mitered or coped and welded at the corners with
wel ds ground snoot h. VWhere structural channel franmes are used the size

wei ght, stops, welding, and anchorage into surrounding construction rmust be
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specified and tested along with the door as an assenbly. Any necessary
reinforcements in the door and the frame shall be made in the factory. Door
and frame shall be drilled and tapped as required for the specified hardware.
Frame channels shall be mitered or coped and welded at corners with ful
penetration groove welds. Exposed wel ds shall be dressed snooth. Hol | ow
met al doors and frames shall be manufactured in accordance with NAAVM HWA
801, NAAMM HWA 802, NAAMM HWMVA 810, and NAAMM HMVA 820 as a standard of
quality, and shall meet the specified forced entry testing standard.

2.1.2 Si del i ght Frames and Door @ azing

Sidelight franes shall be constructed using forced entry resistant door franme
sections. For glazing in door or sidelight, stop height and rabbet depth
shall be as required to acconmpdate the glazing material that is resistant to
the forced entry test standard specified. The assenbly shall be tested with
the specified glazing and stops installed. Exterior (attack side) glazing
stops shall be welded or integral to the frane. Interior (protected side)
gl azi ng stops shall be renovabl e stops attached with high-strength alloy stee
machi ne screws with tanper-resistant heads or as required by the manufacturer
G azing is specified in paragraph Forced Entry Resistant G azing Materials.

2.1.3 Preparation for Hardware

Doors and franes shall be prepared for hardware in accordance wth
manuf acturer's instructions. Surface applied hardware shall be drilled and
tapped in the field.

2.1.4 Har dwar e

Hardware for forced entry resistant door assenblies shall be provided by the
door assenbly manufacturer to ensure a conplete forced entry resistant
assenbly. \here test standard requires hardware to be tested with the door
assenbly, locks and hinges shall be included in the |abeling and/or test
certification. Locks and hinges shall be the sane or equal in performance
quality, grade, and quantity as used on the successfully tested door assenbly
in accordance with the specified forced entry testing standard. The
Contractor shall provide certification that the |ocks, |atches, and hinges
provide the same degree of forced entry resistance as required by the
specified forced entry testing standard. Keyi ng shall be as specified in
Section 08700 BUI LDERS' HARDWARE

2.1.4.1 Locks and Latchsets

The door manufacturer shall submit available |ock functions for selection of
function by the Contracting Officer. Mrtise lock and | atchsets shall be, as
a mnimm series 1000, operational Gade 1, Security Grade 1 or 1A, and shal
conformto BHVA A156.13. Strikes for nortise |ocks and | atches (including
deadbolt locks), as a mnimm shall conformto DH A115.1 except strikes
shall be rectangular (without curved lip). Mrtise-type |locks and |atches for
doors 1-3/4 inches thick and over shall have adjustable bevel fronts or
ot herwi se conformto the shape of the door. Mortise |ocks shall have arnored
fronts. Mortise |locks and | atches shall have full escutcheon, through-bolted,
extruded stainless steel trim Lock finish shall be 652 in accordance wth
BHMA A156. 18.
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2.1.4.2 Hi nges

Steel doors and frames required to resist the "very low' or "low' threat
severity level that are up to and including 7 feet 0 inches high shall, as a
m ni mum be equipped with three Grade 1 hinges in accordance with BHVA A156. 1,
m ni mum si ze 5 inches high, heavy, double, or triple weight as required for
wei ght of door. For each additional 12 i nches of door hei ght beyond 7 feet 0O
i nches, provide a m ni mum of one nore hinge. Hinges shall be full nortise,
hal f nortise, full surface, or half surface design as recomrended by the
manuf acturer for frame and door design and shall be tanperproof unless nounted
on the protected side of the door. Hi nges shall have security pins and be
equi pped with a safety stud. Spot welding of hinge pin will not be
acceptable. The Contractor shall provide hinge manufacturer's certification
that the hinge supplied nmeets applicable test requirements for BHVA Al156.1
type nunber of hinge specified and that the hinge is suitable for the size and

wei ght of the door assenbly on which it will be utilized. Continuous extra
heavy-duty piano-type hinge sized to carry the weight of the door wthout
sagging is permitted. |f continuous piano-type hinges are provided with the
door, independent |aboratory reports covering both the door weight capacity
and a 2,500,000 cycle testing to match the BHVA A156.1 Grade 1 requirenments
shall be furnished by the Contractor. Interior door hinges shall be furnished
in prine coated steel. Exterior door hinges shall be furnished in nonferrous

met al or stainless steel.
2.1.4.3 Door Cl osers

Closers shall be extra heavy duty of size and type reconended by the
manuf acturer and shall be Gade 1 conformng to BHVA Al156. 4. Door cl oser
finish shall be 652 in accordance with BHVA A156. 18.

2.1.4.4 Door Stops and Hol ders

Door stops and hol ders shall be extra heavy duty, conforming to BHVA Al156. 8,
Type C08511 overhead surface nounted type.

2.1.5 Frame Anchors

Janb and head anchors shall be provided with door/frame assenbly and shall be
as specified by the manufacturer and forced entry resistant to the sane degree
as the conponent. Contractor shall coordinate concrete work with conmponent
manuf acturers when the nmanufacturer specifies frame anchors to be enbedded
into a concrete or concrete masonry unit surface during construction

2.2 FORCED ENTRY RESI STANT W NDOW ASSEMBLI ES

Forced entry resistant w ndow assenblies shall be constructed using forced
entry resistant frame sections. Frames shall be welded units of sizes and
shapes indicated with mininum frame face dinensions of 2 inches. Frame
anchorage shall be as specified by the manufacturer and forced entry resistant
to the sane degree as the conponent. Top height and rabbet depth shall be as
required to accomodate the glazing material resistant to the forced entry
test standard specified. Exterior (attack side) glazing stops shall be wel ded
to or integral to the frane. Interior (protected side) glazing stops shall be
removabl e stops attached with high-strength alloy steel nmachine screws with
t amper-resi stant heads, or as required by the manufacturer
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2.

2.

2.1 Speaki ng Apertures

Speaking apertures shall allow passage of voice at normal speaking vol unme
wi t hout distortion and shall be fabricated to resist the referenced forced
entry resistant standard for outdoorand indoor use. Speaking aperture shall
be a welded subassenmbly of the w ndow assenbly and shall conform to the
specified requirenents for the entire wi ndow assenbly.

. 2.2 Forced Entry Resistant d azing Materi al

d azing material shall be glass, and shall conformto applicable requirenments
ASTM C 1036, ASTM E 1300, and ASTM C 1048. d azing materials shall be tested
in accordance with the applicable sections of the follow ng test procedures:
ASTM D 905, ASTM D 1003, ASTM F 428, ASTM F 548, ASTM D 4093, and ASTM F 520.
Pl astic glazing shall be acrylic plastic sheets, polycarbonate plastic sheets,
or approved equal. Plastic glazing shall be snpboth and cl ear on both sides.
Fact ory-gl azed conponents shall be covered to protect them from damage during
adj acent finish work.

.2.2.1 Lam nated d ass

Lam nated glass shall be all glass lamnated construction confornmng to
appl i cabl e sections of ASTM C 1172. The adhesive interlayer material for
bondi ng gl ass to glass shall be chenically conpatible with surfaces which are
to be bonded. Materials selected for |am nation purposes shall be tested in
accordance with the follow ng testing procedures: ASTM D 905, ASTM D 1044,
ASTM F 735, ASTM D 4093, ASTM F 521, ASTM F 520, and ASTM D 1003. d ass plies
used in the lanination shall be annealed float glass conformng to Type I,
quality g3, Class 1, ASTM C 1036 or heat-strengthened or fully heat-tenpered
float glass, Condition A, Type |, quality g3, Class 1, ASTM C 1048.

.2.2.2 Pol ycarbonate Pl astic Sheets

Pol ycarbonate plastic sheet shall be lamnated or solid, ultraviolet

stabilized high abrasion resistant sheets shall conform to ASTM D 3595.

Pol ycarbonate materials shall be tested in accordance with the applicable
sections of the follow ng testing procedures: ASTM D 256, ASTM D 3029, ASTM D
648, ASTM D 792, ASTM F 735, ASTM D 1003, ASTM D 635, ASTM D 638, ASTM D 1044,

ASTM D 882, ASTM D 637, ASTM D 1922, ASTM D 570, ASTM F 520, ASTM E 168, ASTM
E 169, ASTM E 204, ASTM G 26, and ASTM F 791. Polyvinyl butyryl shall not be
used in contact wth polycarbonate because its plasticizer may craze
pol ycar bonat e.

. 2.3 Adhesi ve Interlayer Materials

Adhesi ve i nterlayer mat eri al for bondi ng | am nat es (gl ass-gl ass,
gl ass-plastic, or plastic-plastic bonds) shall be chemically conpatible with
the surfaces bonded. Interlayer materials may be polyvinyl butyryl,
cast-in-place urethane, proprietary materials, sheet from urethane and ot her
mat eri al s. Pol yvinyl butyryl shall not be used to bond polycarbonate.

Adhesi ves shall conformto ASTM D 905 and the manufacturer's recomendati ons.

2.4 Seal ant s
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Seal ants for glazings shall be chemically conmpatible with the glazing
materials they are in contact with and shall have no deleterious effects to
the glazing materials or to the adhesives used in glazing | anm nates. Seal ants
shall conform to the glazing manufacturer's recomendations and the
requi rements of FGVA-01

2.3 ACCESSORI ES

Accessories shall be provided for the installation of conponents into the
surroundi ng structure. Anchorage shall be forced entry resistant to the sane
degree as the conponent. Installation shall be in accordance with the
manuf acturer's recommended instructions. Materials, parts, bolts, anchors,
supports, braces, fasteners, and connections necessary for conpletion of the
wor k.

2.4 LABELI NG

Forced entry resistant conmponents shall be plainly and pernmanently |abel ed as
to the applicable forced entry test standard and level wthin the test
standard under which the conmponent was tested and approved. Label shall be
visible only fromthe protected side after conmponent installation and shal
include the following information: (1) manufacturer's nane or identifying
synmbol; (2) nodel nunber, control nunber, or equivalent; (3) date of
manuf acture with the week, nmonth or quarter, and year (this may be abbreviated
or be in a traceable code such as the lot nunber); (4) correct nounting
position (by removable |abel); and (5) forced entry resistant rating by
i ndicating the test standard, level within the test standard (if any), and
m nutes of attack time withstood (if variable in the standard).

2.5 FABRI CATI ON

Components shall be constructed, assenbled, welded, and equipped with all
hardware and accessories required to conplete the assenbly in the shop of a
conpetent fabricator

2.6 FASTENERS

Fast eners exposed to view shall match in color and finish and shall harnonize
with the naterial to which fasteners are applied. Holes for bolts and screws
shall be drilled or neatly punched. Poor natching of holes shall be cause for
rejection of the work. Fasteners shall be conceal ed where practicable.
Unl ess otherwise specified, fasteners shall conform to Section 05500
M SCELLANEQUS METAL.

2.7 SHOP/ FACTORY FI NI SHI NG

Unl ess otherw se specified, all factory or manufactured components shall be
shop finished as indicated bel ow.

2.7.1 Ferrous Meta
Surfaces of ferrous netal, except galvanized and stainless steel surfaces,
shall be cleaned and factory primed for painting. Finish painting shall be in

accordance with Section 09900 PAINTING GENERAL. Prior to shop painting,
surfaces shall be cleaned with solvents to rempve grease and oil and wth
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power wi re-brushing or sandblasting to renove | oose rust, loose nmill scale
and other foreign substances. Surfaces of itens to be enbedded in concrete
shal | not be shop painted.

.7.2 Gal vani zi ng

Items specified to be gal vani zed shall be hot-dip processed after fabrication
Gal vani zi ng shall be in accordance with ASTM A 123 or ASTM A 525.

.7.3 Al um num

Unl ess ot herwi se specified, alumnumitens shall be standard mll finish. Wen
anodic coatings are specified, coatings shall conform to AA SAA-46, wth
treatment to a coating thickness not |ess than that specified for protective
and decorative type finish in AA DAF-45. |Itens to be anodized shall receive
a polished satin finish pretreatment and a cl ear | acquer overcoat conform ng
to the above-referenced standard.

PART 3 - EXECUTI ON

3.

1 PREPARATI ON AND PROTECTI ON

The Contractor shall field verify di nensions of rough openings for conmponents
and shall verify that surfaces of openings are level, plunb, and provide
requi red cl earances. Conponents shall be exam ned for racking, tw sting, and
other mal formati on and corrected prior to installation. Damaged conponents
that cannot be corrected shall be replaced. The Contractor shall protect
surroundi ng work prior to installation of forced entry resistant conmponents.
Surroundi ng work which is damaged as a result of the installation of forced
entry resistant conponents shall be repaired in an approved manner prior to
acceptance. d azed units shall be protected from danmage during adj acent work.

.2 CORROSI ON PROTECTI ON - DI SSI M LAR MATERI ALS

Contact surfaces between dissimlar netals and al uni num surfaces in contact
with concrete, masonry, pressure-treated wood, or absorptive materials subject
to wetting shall be given a protective coating in accordance with Section
09900 PAI NTI NG, GENERAL.

.3 | NSTALLATI ON

The finished work shall be free fromdefects. Conponents shall be installed
plunmb and | evel and secured rigidly in place. Conponents shall be installed
in accordance with approved manufacturer's reconmended i nstructions. Operable
parts of conmponents shall be tested for snmooth operation in the presence of
the Contracting Officer. The Contractor shall coordinate frame enbednents
into the construction where required by the conponent manufacturer. Materials
whi ch incur damage as a result of adjacent finish work shall be replaced or
repai red as specified above. Wndow assenblies which are not specified as
factory gl azed shall have glazing installed in accordance with FGVA-01 and the
manuf acturer's recomrended instructions. Field glazing shall occur only after
concrete, masonry, ceiling, electrical, nechanical, plunmbing and adjacent
finish work has been conpleted. The Contractor shall be responsible for
proper installation of forced entry resistant door assenblies so that
operating clearances and bearing surfaces conform to the manufacturer's
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instructions. The bottom of door franes shall be secured to the floor slab in
accordance with the nmanufacturer's recomrendations. Weat herstri pping and
thresholds shall be installed at exterior door openings to provide a
weat hertight installation.

3.4 ADJUSTI NG CLEANI NG

Adj ustments shall be nade to assure snooth operation. Units shall be
weat hertight when closed and | ocked. Al'l Conponents shall be cleaned in
accordance with manufacturer's instructions. Only cleanser reconmended by the
manuf acturer shall be used to clean polycarbonate, plastic, and applied
har dcoat s.

--000o0- -
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PART 1 -

1.

SECTI ON 15250 -

Facility

GENERAL

1 REFERENCES

A99R0007

THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

The publications listed below forma part of this specification to the extent
The publications are referred to in the text by basic designation

ref erenced.
only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A

ASTM A

ASTM A

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

167

580

641

209

449

533

534

547

552

553

612

647

795

(1991) St ai nl ess and Heat - Resi sti ng
Chrom um Ni ckel Steel Plate, Sheet, and
Strip.

(1991a) Stainless and Heat Resisting Steel
Wre.

(1991) Zinc-Coated (Galvanized) Carbon
Steel Wre.

(1990) Al umi num and Al umi num Al l oy Sheet
and Pl ate.

(1988) M neral Fi ber Hydraulic-Setting
Thermal [|nsul ating and Fi ni shing Cenent.

(1985; R 1990) Calcium Silicate Block and
Pi pe Thermal |nsul ation.

(1988) Preformed Flexible Elastoneric

Cellular Thermal Insulation in Sheet and
Tubul ar Form

(1977) M ner al Fi ber Preformed Pipe
I nsul ati on.

(1991) Cellular dass Thernmal |nsulation.

(1970; R 1977) Mneral Fiber Blanket and
Felt Insulation (Industrial Type).

(1983) Mneral Fiber Block and Board
Thermal | nsul ati on.

(1995) Properties and Tests of Mstics and
Coating Finishes for Thernmal |nsulation
(1989) W cking-Type Thermal Insulation for

Use Over Austenitic Stainless Steel.
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ASTM C 916 (1985; Rev 1996) Adhesives for Duct Ther mal
I nsul ation

ASTM C 920 (1987) El astoneric Joint Seal ants.

ASTM C 921 (1989) Determining the Properties of
Jacketing Materials for Thernmal |nsulation.

ASTM D 3278 (1996) Test Methods for Flash Point of
Liquids by Small Scale & Cosed-Cup
Appar at us

ASTM E 84 (1996a) Surface Burning Characteristics of
Buil ding Materials

ASTM E 96 (1995) Wat er Vapor Transmi ssi on of
Material s

FEDERAL SPECI FI CATI ONS ( FS)
FS L-P-535 (Rev E; Notice 2) Plastic Sheet (Sheeting):
Plastic Strip: Poly (Vinyl Chloride) and
Poly (Vinyl Chloride-Vinyl Acetate), Rigid.
MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS | NDUSTRY ( MSS)

MBS SP- 69 (1991) Pipe Hangers and Supports -
Sel ection and Application.

M DWEST | NSULATI ON CONTRACTORS ASSCCI ATI ON (M CA)

M CA- 01 (1988) National Commercial and |ndustri al
I nsul ati on Standards.

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 90A (1989) Installation of Air Conditioning and
Ventilating Systens.

NFPA 90B (1989) Installation of Warm Air Heating and
Air Conditioning Systens.

NFPA 101 (1991) safety to Life from Fire in
Bui | di ngs and Structures.

NFPA 251 (1985) Fire Tests of Building Construction
and Material s.

1.2 SYSTEM DESCRI PTI ON
Fi el d-applied insulation and accessories on nechani cal systems shall be as

specified herein; factory-applied insulation is specified under the piping,
duct or equi pment to be insul ated.
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1.

1.

1.

1.

1.

3 GENERAL QUALITY CONTROL
3.1 Standard Products

Materials shall be the standard products of manufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate itens that
have been in satisfactory use for at |east 2 years prior to bid opening.

3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore simlar
type jobs within the last 5 years.

3.3 Surface Burning Characteristics

Unl ess otherwise specified, installed insulation materials, adhesives,
coatings, and other accessories shall have flame spread ratings and snoke
devel oped ratings in accordance with NFPA 101, NFPA 90A, and NFPA 90B for the
type occupancy and location that the material is installed unless the |ocation
where the material is installed is used as an air plenumin which case all
materials shall have snoke devel oped ratings not greater than 50 and be
non- conmbustible or limted conmbustible in accordance wi th NFPA 90A and NFPA
90B. Al'l insulation shall be tested in the sane densities and installed
thicknesses as the material that wll be wused in actual construction
applications. Conpliance with the snoke developed limtation is not required
and a greater flame spread rating up to 100 is pernmitted for insulation
installed within wall assenblies or enclosures with a mnimmfire resistance
rating of 30 minutes in accordance with NFPA 251, which are not used as supply
or return air plenuns. Insulation that has been treated with a flanme
retardant additive to obtain the flane spread and snoke devel oped ratings
shown above are not permitted.

.3.4 ldentification of Materials

Packages or standard containers of insulation, jacket material, cenents,
adhesives, and coatings delivered for use, and all sanples required for
approval shall have manufacturer's stanp or |abel attached giving the nane of
t he manufacturer and brand, and a description of the nmaterial.

4 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submtted in accordance with SECTION 01330 - SUBM TTAL
PROCEDURES:

SD- 01, Data

Thermal Insulation Materials; FIO

A conplete list of materials, including manufacturer's descriptive and
technical literature, performance data (including fire resistance ratings),
catalog cuts, and installation instructions. Materials furnished under this
section of the specification shall be submitted at one tine. A schedul e
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i ndi cating the product nunber, k-value, thickness and furnished accessories
for each nechanical systemrequiring insulation shall be included.

1.5 STORAGE

Materials shall be delivered in the manufacturer's unopened containers.
Materials delivered and placed in storage shall be provided with protection
fromweather, humdity, dirt, dust and other contam nants by the Contractor
Insulation material and supplies that beconme dirty, dusty, wet, or otherw se
contam nated may be rejected by the Contracting Oficer.

PART 2 - PRODUCTS
2.1 GENERAL MATERI ALS

Materials shall be conpatible and shall not contribute to corrosion, soften,
or otherwi se attack surfaces to which applied in either the wet or dry state.
Materials to be used on stainless steel surfaces shall meet ASTM C 795
requirenents. Materials shall be asbestos free and conformto the follow ng:

2.1.1 Adhesives
2.1.1.1 Acoustical Lining Insulation Adhesive

I nsul ation shall be applied in cut-to-size pieces attached to the interior of
the duct with a nonflanmable, fire-resistant adhesive conforming to ASTM C
916, Type |. Exposed edges of the liner at the duct ends and at other joints
where the lining will be subject to erosion shall be coated with a heavy brush
coat of the nonflammble, fire-resistant adhesive to prevent del am nation of
gl ass fibers.

2.1.2 Contact Adhesive

Adhesi ve may be dispersed in a nonhal ogenated organic solvent with a |ow fl ash
poi nt (flash point |ess than nminus 25 degrees F when tested in accordance with
ASTM D 3278) or, dispersed in a nonflammabl e organi c sol vent which shall not
have a fire point below 200 degrees F. The adhesive shall not adversely
affect, initially or in service, the insulation to which it is applied, nor
shall it cause any corrosive effect on netal to which it is applied. Any
sol vent di spersing nediumor volatile conponent of the adhesive shall have no
obj ecti onabl e odor and shall not contain any benzene or carbon tetrachl oride.
The dried adhesive shall not enit nauseous, irritating, or toxic volatile
matters or aerosols when the adhesive is heated to any tenperature up to 212
degrees F. The adhesive shall be nonflammable and fire resistant.

2.1.3 Caul king
ASTM C 920, Type S, Grade NS, O ass 25, Use A
2.1.4 Corner Angles

Nom nal 0.016-inch aluminum 1-inch by 1-inch with factory applied kraft
backi ng. Al um num shall be ASTM B 209, Alloy 3003, 3105, or 5005.

15250- 4



PHS Medi cal Facility A99R0007

2.1.5 Finishing Cenent

M neral fiber hydraulic-setting thermal insulating cement ASTM C 449.

2.1.6 Fibrous dass Cloth and G ass Tape

Fi brous glass cloth and gl ass tape shall have flame spread and snoke devel oped
ratings of no greater than 25/50 when neasured in accordance with ASTM E 84.
Fi brous glass cloth and tape shall be 20 x 20 maxi mum si ze nesh. Tape shall
be 4 inch wide rolls. Class 3 tape shall be 4.5 ounces per square yard.

2.1.7 Staples

Qutward clinching type nmonel or ASTM A 167, Type 304 or 316 stainless steel.

2.1.8 Jackets

ASTM C 921, Type |, noisture vapor transm ssion maxi mum 0.02 perns, puncture
resi stance m ni mum 50 Beach units on all surfaces except conceal ed ductwork,
where a mini num puncture resistance of 25 Beach units is allowable, tensile
strength m ni mum 35 pound/inch width; Type Il, puncture resistance m ninum 25
Beach units, tensile strength m nimum 20 pound/inch width. Al um num jackets
shal |l be corrugated, enbossed or snooth sheet, 0.016-inch nomi nal thickness;
ASTM B 209, Tenper H14, Tenper H16, Alloy 3003, 5005, or 3105 with factory
applied noisture barrier. Corrugated al um num jacket shall not be used
outdoors. Alum num jacket securing bands shall be Type 304 stainless steel,
0. 015-inch thick, 1/2-inch wi de for pipe under 12-inch dianeter and 3/4-inch
wi de for pipe over 12-inch dianeter.

Al umi num jacket circunferential seam bands shall be 2-inch by 0.016-inch
al umi num mat ching jacket material. Bands for insulation bel owground shall be
3/4-inch by 0.020-inch thick stainless steel, or fiberglass reinforced tape.
The jacket may, at the option of the Contractor, be provided with a factory
fabricated Pittsburg or "Z" type longitudinal joint. Wen the "Z" joint is
used, the bands at the circunferential joints shall be designed by the

manuf acturer to seal the joints and hold the jacket in place. Pol yvi nyl
chloride (PVC) jacket and fitting covers shall be FS L-P-535, Conposition A,
Type 11, with mninumthickness 0.030-inch. Insulation under PVC jacket shall

neet jacket manufacturer's witten recomrendations.
2.1.9 Vapor Retarder Coating

The vapor retarder coating shall be fire and water resistant and appropriately
selected for either outdoor or indoor service. Color shall be white. The
wat er vapor perneance of the conpound shall not exceed 0.05 perm and shall be
det erm ned according to procedure B of ASTME 96 utilizing apparatus described
in ASTME 96. The coating shall be a nonflammable, fire resistant type. The
flash point of the conpound shall not be | ess than 80 degrees F and shall be
determ ned in accordance with ASTM D 3278. All other application and service
properties shall be in accordance with ASTM C 647.

2.1.10 Wre

Soft anneal ed ASTM A 580 Type 302, 304 or 316 stainless steel, 16 or 18 gauge.
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2.2 PIPE | NSULATI ON MATERI ALS
Pi pe insulation materials shall be as foll ows:

.2.1 Aboveground Cold Pipeline
Insulation for (Mnus 30 degrees to Plus 60 degrees F) shall be as follows:

.2.1.1 Flexible Cellular Insulation
ASTM C 534, Type |

. 2.2 Aboveground Hot Pipeline (Above 60 degrees F) Insulation

.2.2.1 Flexible Cellular Insulation
ASTM C 534, Type | to 200 degrees F service.

.3 DUCT | NSULATI ON MATERI ALS
Duct insulation materials shall be as follows:

.3.1 Rigid Mneral Fiber
ASTM C 612, Class 1.

.3.2 Cellular dass
ASTM C 552, Type |

PART 3 - EXECUTI ON

3.1 APPLI CATI ON - GENERAL

.1.1 Installation
Except as otherwi se specified, nmaterial shall be installed in accordance wth
the manufacturer's witten instructions. |Insulation naterials shall not be
applied until tests and heat tracing specified in other sections of this
specification are conpleted. Material such as rust, scale, dirt and noisture
shall be renoved from surfaces to receive insulation. |Insulation shall be
kept clean and dry at all tines. Insulation shall not be removed fromits
shi pping containers until the day it is ready to use and shall be returned to
i ke containers or equally protected fromdirt and noisture at the end of each
wor kday. Insulation that becones dirty shall be thoroughly cleaned prior to
use. If insulation becones wet or if aforenentioned cl eaning does not restore
the surfaces to like new condition, the insulation may be rejected, and if
rejected, shall be inmmediately renmoved from the jobsite. Joints shall be
staggered on nultilayer insulation. Mneral fiber thermal insulating cenment
shal |l be mixed with demineralized water when used on stainless steel surfaces.

Al'l insulation, jacketing and accessories shall be installed in accordance
with M CA-01 standard pl ates except where nodified herein or on the draw ngs.
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3.1.2 Fire Sea

Where pipes and ducts pass through fire walls, fire partitions, fire rated
pi pe chase walls or floors above grade, a fire seal shall be provided as
specified in SECTION: 07270 - FIRESTOPPING Insulation and coverings for
pi pes and ducts which pass through the fire barrier shall be capable of
mai ntai ning the fire resistance of the fire barrier

3.1.3 Painting and Finishing
Pai nting shall be as specified in SECTION: 09900 - PAINTI NG GENERAL.

3.1.4 Flexible Cellular Insulation
Fl exi bl e cellular insulation shall be installed with seans and joints seal ed
with a contact adhesive. Flexible cellular insulation shall not be used on
surfaces greater than 200 degrees F. [Insulation exposed to weather and not
shown to have jacketing shall be protected with two coats of UV resistant
finish as recomended by the manufacturer after the adhesive is dry.

3.1.5 Wlding
No wel di ng shall be done on piping, duct or equipnment without witten approva
of the Contracting O ficer. The capacitor discharge wel ding process may be
used for securing netal fasteners to duct.

3.2 PIPE | NSULATI ON | NSTALLATI ON

3.2.1 Pipe Insulation

3.2.1.1 Genera
Pi pe insulation shall be continuous and installed on all fittings and
appurtenances unless specified otherw se. Installation shall be with ful
length units of insulation and using a single cut piece to conplete a run.
Cut pieces or scraps abutting each other shall not be used. Pipe insulation
shall be onmitted on the foll ow ng:

a. Pipe used solely for fire protection.
b. Chromumplated pipe to plunbing fixtures. However, fixtures for use

by the physically handi capped shall have the hot water supply and drain,
i ncluding the trap, insul ated where exposed.

d. Sanitary drain lines, except those which receive condensate shall be
i nsulated a m ni mum of 15 feet from point of connection to condensate |ine.

e. Sanitary drain lines.

f. Water hamrer arrestors.
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3.2.1.2 Pipes Passing Through Sl eeves

a. Pi pe insulation shall be continuous through the sleeve except
firewal | penetrations.

b. An alum num jacket with factory applied noisture barrier shal
provi ded over the insul ation wherever penetrations require sealing.

at

be

c. \ere penetrating interior walls, the alum num jacket shall extend
2 inches beyond either side of the wall and shall be secured on each end with

a band.

3.2.1.3 Pipes Passing Through Hangers

a. I nsul ation, whether hot or cold application, shall be continuous
t hrough hangers. Al horizontal pipes 2 inches and smaller shall be supported
on hangers with the addition of a Type 40 protection shield to protect
i nsulation in accordance with MSS SP-69 without the use of high density

i nsul ati on insert.

3.2.1.4 Flexible Cellular Pipe Insulation

Fl exi ble cellular pipe insulation shall be tubular form for pipe sizes 5
inches and less. Sweat fittings shall be insulated with mter-cut pieces the
sane size as on adjacent piping. Screwed fittings shall be insulated with

sleeved fitting covers fabricated from miter-cut pieces and shal
over | apped and seal ed to the adjacent pipe insulation.

3.2.2 Aboveground Cold Pipelines (Mnus 30 degrees to Plus 60 degrees F)
The foll owi ng shall be included:
a. Domestic cold and chilled drinking water.
3.2.3 Insulation Thickness

Thi ckness of insulation shall be as indicated in TABLE I.
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3

3

TABLE |
Pi pe Size (Inches)
Servi ce or Run-
Range of out s*
Tenp 1/4 to 1/4 to 1-1/2 3-1/2 6 to 11 to 25 to
(degrees F) 1-1/2 1-1/4 to 3 to 5 10 24 33
60 to 35 (FO 1/2 1 1
(CQ 1-1/2 1-1/2 2 2 2 2
(MF) 1 1 1-1/2 1-1/2 1-1/2 1-1/2
34 to 0 (CQ 2-1/2 2-1/2 2-1/2 3 3 3-1/2
(MF) 1-1/2 1-1/2 2 2 2-1/2 2-1/2
-1to -30 (CQ 3 3 3 3-1/2 3-1/2 4
(MF) 1-1/2 2 2-1/2 2-1/2 3 3
Donestic (FQO) 1/2 1/2 1/2
Col d Water (CQ 1 1 1 1-1/2 1-1/2 1-1/2
and Interior (M) 1/2 1/2 1/2 1 1 1

Roof Drain Lines (Horizontal portions only)

NOTES: CG - Cellular d ass
MF - M neral Fiber
FC - Flexible Cellular

*When runouts to termnal units exceed 12 feet, the entire length of runout
shall be insulated |like the main feed pipe.

.2.3.1 Jacket for Fibrous and Cellular @ ass |nsulated Pipe

I nsul ation shall be covered with a factory applied vapor barrier jacket or
field applied seal welded PVC jacket. Insulation inside the building shown
to be protected with an al um num jacket shall have the insulation and vapor
barrier jacket installed as specified herein. The alum num jacket shall be
installed as specified for piping exposed to weather, except sealing of the
| aps of the alum num jacket is not required.

.2.3.2 Insulation for Straight Runs (Fi brous and Cel lul ar d ass)

a. Insulation shall be applied to the pipe with joints tightly butted.
The ends of fibrous insulation shall be sealed off with vapor barrier coating
at intervals not to exceed 15 feet.

b. Longitudinal |aps of the jacket material shall overlap not |ess than
1-1/2 inches. Butt strips 3-inches w de shall be provided for circunferential
joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4-inch centers if not factory self-sealing.

d. Factory self-sealing lap systenms nay be used when the anbient
tenperature is between 40 degrees and 120 degrees F during installation. The
lap system shall be installed in accordance wth nanufacturer's
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3.

3.

recomrendations. Stapler shall be used only if specifically recomended by
the manufacturer. \Were gaps occur, the section shall be replaced or the gap
repai red by applyi ng adhesive under the |lap and then stapling.

e. Staples and seans, including those on self-sealing |ap systems with
adhesi ve on one side shall be coated with a vapor barrier coating. Double
pressure-sensitive adhesi ve seans need not be coated.

f. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing it wth
adhesive, stapling, and coated with vapor barrier coating. The patch shal
extend not less than 1-1/2 inches past the break.

g. At penetrations such as thernoneters, the voids in the insulation
shall be filled and seal ed with vapor barrier coating.

2.3.3 Insulation for Fittings and Accessories

a. Pi pe insulation shall have ends thoroughly coated with a vapor
barrier coating not nore than 6 inches fromeach flange, union, valve, anchor,
or fitting in all directions.

b. I nsul ation nmay be prenol ded or segnented. Insulation of the sane
t hi ckness and conductivity as the adjoining pipe insulation shall be used.
If nesting size insulation is used, the insulation should be overlapped 2
i nches or one pipe diameter. Loose fill mineral fiber or insulating cenment
shall be used to fill the voids. |Insulation for elbows |ess than 3-inch size
shall be prenmpolded. Insulation for elbows 3-inch size and |arger shall be
ei ther prenol ded or segnmented. El bows insul ated using segments shall not have
| ess than 3 segnments per elbow. Insulation nay be secured by wire or tape
until finish is applied.

cC. Upon conpletion of installation of insulation on flanges, unions,
val ves, strainers, anchors, fittings and accessories, all terminations and all
i nsulation not protected by factory vapor barrier jackets or PVC fitting
covers shall be protected with two coats of vapor barrier coating with a
m ni mum total thickness of 1/16th-inch, applied with glass tape enbedded
bet ween coats. Tape seans shall overlap 1-inch. The coating shall extend out
onto the adjoining pipe insulation 2 inches.

d. Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |less than 6 inches from
the insulation surface.

e. Flexible connections at punps and ot her equi prent shall be insul ated
with 1/2-inch flexible cellular insulation, unless otherw se indicated.

f. I nsul ation shall be marked showing the location of all unions
strai ners and check val ves.

2.3.4 Optional PVC Fitting Covers
At the option of the Contractor, prenolded, one or two piece PVC fitting

covers may be used in lieu of the vapor barrier and enbedded glass tape
Factory prenol ded insul ati on segnents shall be used under the fitting covers
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3

3

3.

3.

for el bows. Insulation segnents shall be the sane thickness as adjoi ni ng pipe
i nsulation and the insulation shall be protected with one coat of vapor
barrier coating under the PVC cover. The covers shall be secured by PVC vapor
barrier tape, adhesive, seal-welding or with tacks made for securing PVC

covers. All seanms in the cover, and tacks and |laps to adjoining pipe
insulation jacket, will be sealed with vapor barrier tape to ensure that the
assenbly has a continuous vapor seal. Factory or fieldcut blanket insulation

shal | not be used on pipe bel ow 60 degrees F

.2.4 Aboveground Hot Pipelines (Above 60 degrees F)

The foll owi ng shall be included:

a. Domestic hot water.

.2.4.1 Insulation Thickness

I nsul ation thickness for pipelines handling 60 degrees F to 200 degrees F
domestic hot water shall be as indicated in TABLE | V.

TABLE IV
REQUI RED THI CKNESS (I N I NCHES) OF PI PE | NSULATI ON

FOR PI PES HANDLI NG DOVESTI C HOT WATER.  MF - M NERAL FI BER
CG - CELLULAR GLASS FC - FLEXI BLE CELLULAR

Range of Runout s* Pi pe Size, Inches

Service 1/4 to 2 or 2-1/2

(degrees F) 1-1/2" | ess to 3 4 5to6 8 10 12

61 to 200 (MF) 1.0 1.5 1.5 1.5 1.5 1.5 1.5
(CQ 1.5 2.5 2.5 2.0 2.0 2.0 2.0
(FO 1/2 1.0 1.5 1.5 1.5

*When runouts to termnal units exceed 12 feet, the entire length of runout
shall be insulated |like the main feed pipe.

2.4.2 Jacket for Insulated Pipe

I nsulation shall be covered with a factory applied Type Il jacket or field
applied al um num where required or seal wel ded PVC

2.4.3 Insulation for Straight Runs

a. Insulation shall be applied to the pipe with joints tightly butted.

b. Longitudinal |aps of the jacket material shall overlap not |ess than
1-1/2 inches, and butt strips 3 inches wde shall be provided for
circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on

4-inch centers if not factory self-sealing. Adhesive may be omtted where
pi pe i s conceal ed.
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d. Factory self-sealing lap systenms nmay be used when the anbient
tenperature is between 40 degrees and 120 degrees F and shall be installed in
accordance with manufacturer's instructions. Laps and butt strips shall be
st apl ed whenever there is nonadhesi on of the system \Were gaps occur, the
section shall be replaced or the gap repaired by applying adhesive under the
lap and then stapling.

e. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket mamterial around the pipe and be secured with
adhesi ve and stapled on 4-inch centers if not factory self-sealing. Adhesive
may be omitted where pipe is conceal ed. Patch shall extend not |ess than
1-1/2 inches past the break.

3.2.4.4 Insulation for Fittings and Accessories

a. The run of the line pipe insulation shall have the ends brought up
to the item

b. Insulation of the sane thickness and conductivity as the adjoi ning
pi pe insulation, either prenolded or segnmented, shall be placed around the
itemabutting the adjoining pipe insulation, or if nesting size insulation is
used, overlapping 2 inches or one pipe dianmeter. Loose fill mineral fiber or
i nsul ating cement shall be used to fill the voids. Insulation for el bows |ess
than 3-inch size shall be prenolded. Insulation for elbows 3-inch size and
| arger shall be either prenolded or segnented. El bows insul ated using
segnents shall have not less than 3 segnents per elbow Insulation may be
wired or taped on until finish is applied.

C. Upon conpletion of installation of insulation on flanges, unions,
val ves, strainers, anchors, fittings and accessories, all terminations and all
i nsulation not protected by factory vapor barrier jackets or PVC fitting
covers shall be protected with two coats of Class 1 adhesive applied with
gl ass tape enbedded between coats. Tape seans shall overlap 1-inch. Adhesive
shall extend onto the adjoining insulation not less than 2 inches. The tota
dry filmthickness shall be not |less than 1/16-inch

d. Insulation term nations shall be tapered to unions at a 45-degree
angl e.

e. At the option of the Contractor, factory prenol ded one- or two-piece
PVC fitting covers may be used in lieu of the adhesive and enbedded gl ass
t ape. Factory prenmol ded segments or factory or field cut blanket insert
i nsul ation segnments shall be used under the cover and shall be the sane
t hi ckness as adj oi ni ng pi pe insulation. The covers shall be secured by PVC
vapor barrier tape, adhesive, seal-welding or with tacks nmade for securing PVC
covers.

3.3 DUCT | NSULATI ON | NSTALLATI ON

Except for oven hood exhaust duct insulation, corner angles shall be installed
on external corners of insulation on ductwork in exposed finished spaces

before covering with jacket. Duct insulation shall be onmitted on the
fol |l owi ng:
a. Factory fabricated double wall internally insulated duct.
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3.

3.

3.1 Insulation and Vapor Barrier for Cold Air Duct (Below 60 degrees F)

Ducts and associ ated equi prent shall be insulated to a thickness of 2 inches
except relief ducts and fresh air intake ducts which shall be insulated 1-1/2
inches. The followi ng shall be insul ated:

a. Supply ducts.
b. Return air ducts.

Insulation for rectangular ducts shall be flexible type where conceal ed,
m ni mum density 3/4 pcf and rigid type where exposed, nininmmdensity 3 pcf.
Insulation for all round ducts shall be flexible type, minimmdensity 3/4 pcf
with a factory Type | jacket. Fi brous and cellular glass insulation for
exposed ducts shall be provided with either a factory-applied Type | vapor
barrier jacket or a vapor barrier coating finish as specified. Fibrous and
cellular glass insulation on concealed duct shall be provided with a
factory-applied Type | vapor barrier jacket. Vapor barrier coating finish
where indicated to be used shall be acconplished by applying two coats of
vapor barrier coating with a |layer of glass cloth enbedded between the coats.
The total dry film thickness shall be approximtely 1/16-inch. Duct
i nsul ati on shall be continuous through sl eeves and prepared openi ngs except
fire wall penetrations. Duct insulation termnating at fire danpers, shal

be continuous over the damper collar and retaining angle of fire danpers,
whi ch are exposed to unconditioned air and which may be prone to condensate
formati on. Duct insulation and vapor barrier shall cover the collar and
retai ning angles of diffusers, registers and grilles. Vapor barrier materials
shall be applied to forma conpl ete unbroken vapor seal over the insulation

3.1.1 Installation on Conceal ed Duct

a. For rectangular, oval or round ducts, insulation shall be attached
by applying d ass 2 adhesive around the entire perimeter of the duct in 6-inch
wi de strips on 12-inch centers.

b. For rectangul ar and oval ducts, 24 inches and |larger insulation shall
be additionally secured to bottomof ducts by the use of mechanical fasteners.
Fast eners shall be spaced on 18-inch centers and not nore than 18 inches from
duct corners.

c. For rectangular, oval and round ducts, nechanical fasteners shall be
provi ded on sides of duct risers for all duct sizes. Fasteners shall be
spaced on 18-inch centers and not nore than 18 inches from duct corners.

d. Insulation shall be inmpaled on the mechanical fasteners where used
and shall be pressed thoroughly into the adhesive. Care shall be taken to
ensure vapor barrier jacket joints overlap 2 inches. The insulation shall not
be conpressed to a thickness | ess than that specified. |Insulation shall be
carried over standing seans and trapeze-type duct hanger

e. Self-1ocking washers shall be installed where nechanical fasteners
are used. The pin shall be trinmed back and bent over
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f. Jacket overlaps shall be secured under the overlap with Class 2
adhesive and stapled on 4-inch centers. Staples and seans shall be coated
with a brush coat of vapor barrier coating.

g. Breaks in the jacket material shall be covered with patches of the
sane material as the vapor barrier. The patches shall extend not |ess than
2 inches beyond the break or penetration in all directions and shall be
secured with Cass 2 adhesive and staples. Staples and joints shall be seal ed
with a brush coat of vapor barrier coating.

h. At jacket penetrations such as hangers thernoneters and danper
operating rods, voids in the insulation shall be filled and the penetration
sealed with a brush coat of vapor barrier coating.

i. Insulation termnations and pin punctures shall be seal ed and fl ashed
with a reinforced vapor barrier coating finish. The coating shall overlap the
adj oi ning insulation and uni nsul ated surface 2 inches. Pin puncture coatings
shall extend 2 inches fromthe puncture in all directions.

j- VWhere insulation standoff brackets occur, insulation shall be
ext ended under the bracket and the jacket term nated at the bracket.

3.3.2 Ducts Handling Air for Dual Purpose (Bel ow and Above 60 degrees F)
Ducts shall be insulated as specified for cold air duct.

3.3.3 Duct Test Hol es
After all duct systems have been tested, adjusted, and bal anced, all breaks
in the insulation and jacket shall be repaired in accordance with the
applicable section of this specification for the type of duct insulation to
be repaired.

3.3.4 Internally Lined Duct
Internally lined ductwork shall be used only where indicated on the draw ngs
and shall be in accordance with the paragraph Acoustical Duct Lining, SECTION:
Al R SUPPLY AND DI STRIBUTION (FOR AIR CONDITIONING . The insulation Iliner
t hi ckness shall be thermally equivalent to that specified hereinbefore.

3.4 EQUI PMENT | NSULATI ON | NSTALLATI ON

3.4.1 Cenera
Rempovabl e insul ati on sections shall be provided to cover parts of equi pnent
whi ch must be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories.

3.4.2 Insulation for Cold Equi prent (Bel ow 60 degrees F)

I nsul ation shall be furnished on all equipnent handling nedia bel ow 60 degrees
F including the foll ow ng:

a. Air handling equipnment parts that are not factory insul ated.
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3.4.2.1 Insulation Type

I nsulation shall be suitable for the tenperature encountered. Thicknesses
shall be as foll ows:

a. Equi pment Handl i ng Media Between 35 degrees F and 60 degrees F:
1-1/2-inch thick mneral fiber, 2-inch thick cellular glass, or 1-1/2-inch
thick flexible cellular.

3.4.3 Equi pnent Exposed to Weat her
3.4.3.1 Installation

Equi pnrent exposed to weather shall be insulated and finished in accordance
with the requirements for ducts exposed to weather in paragraph DUCT
| NSULATI ON | NSTALLATI ON.

3.4.3.2 Optional Panels

At the option of the Contractor, prefabricated netal insulation panels may be
used in lieu of the insulation and finish previously specified. Ther mal
perfornmance shall be equal to or better than that specified for field applied
i nsulation. Panels shall be the standard catal og product of a nmanufacturer
of metal insulation panels. Fastenings, flashing, and support system shal
conform to published recommendations of the manufacturer for weatherproof
installation that will prevent noisture fromentering the insulation. Panels
shal | be designed to accomodat e thernmal expansion and to support a 250 pound
wal king | oad w thout permanent deformation or pernanent danage to the
i nsul ati on. Exterior metal cover sheet shall be alunminum and exposed
fastenings shall be stainless steel or alum num
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SECTI ON 15330

VET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON

PART 1 - GENERAL

1

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 53 (1995a) Pipe, Steel, Black and Hot-Dipped,
Zi nc- Coat ed Wl ded and Seam ess

ASTM A 135 (1993) Electric-Resistance-\Wel ded Steel Pipe

ASTM A 183 (1983; R 1990) Carbon Steel Tract Bolts and Nuts

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 795 (1995) Bl ack and Hot - Di pped Zi nc- Coat ed

(Gal vani zed) Wel ded and Seam ess Steel Pipe for
Fire Protection Use

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16.1 (1989) Cast Iron Pipe Flanges and Flanged
Fittings

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME B16. 4 (1992) Cast Iron Threaded Fittings

ASME B16. 9 (1993) Factory-Made Wought Steel Buttwel ding
Fittings

ASME B16. 11 (1991) Forged Fittings, Socket - Wl ding and
Thr eaded

ASME B16. 18 (1984; R 1994) Cast Copper Alloy Solder Joint
Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe Flanges

ASME B18.2.1 (1981; Supple 1991; R 1992) Square and Hex Bolts

and Screws (Inch Series)

ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch Series)
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AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1013 (1993) Reduced Pressure Principle Backflow
Preventi on Assenbly

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWMA- 10062JU (1992) Standard Methods for the Exami nation of
Wat er and Vst ewat er

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM C104 (1990) Cement-Mrtar Lining for Ductile-lron Pipe

and Fittings for Water

AWM C110 (1993) Ductile-lron and Gray-lron Fittings, 3 In.
Through 48 In. (75 mmthrough 1200 mm), for Water
and O her Liquids

AWM C111 (1990) Rubber-Gasket Joints for Ductile-Iron
Pressure Pipe and Fittings

AWM C151 (1991) Ductile-lron Pipe, Centrifugally Cast, for
Water or Ot her Liquids

AWM C203 (1991) Coal -Tar Protective Coatings and Linings
for Steel Water Pipelines - Enanel and Tape -
Hot - Appl i ed

AWM M20 (1973) Manual: Water Chlorination Principles and
Practices

FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825 (1998) Approval Guide
MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS | NDUSTRY ( MSS)

MBS SP-71 (1990) Cast Iron Swi ng Check Val ves, Flanges and
Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 13 (1996) Installation of Sprinkler Systens
NFPA 24 (1995) Installation of Private Fire Service Mins
and Their Appurtenances
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES (NI CET)

NI CET 1014 (1995) Program Detail Manual for Certification in
the Field of Fire Protection Engineering
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Technol ogy (Field Code 003) Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)

UL-01 (1998) Building Materials Directory
UL- 04 (1998) Fire Protection Equi pment Directory
UL 668 (1989; Rev Feb 1994) Hose Valves For Fire

Protection Service
1.2 GENERAL REQUI REMENTS
Wet pipe sprinkler system shall be provided in areas indicated on the
drawi ngs. The sprinkler system shall provide fire sprinkler protection for
the entire area. Except as otherw se specified, the systemshall be designed
and installed in accordance with NFPA 13.
1.2.1 Hydraulic Design

Hydraul i c cal cul ations shall be in accordance with the Area/Density Method of
NFPA 13.

1.2.1.1 Hose Denand
No al | owance for exterior hose streans is required.
1.2.1.2 Basis for Calculations

No design is required. New branchlines for the system shall be sized per the
Pi pe Schedul e Method as prescribed in NFPA 13.

1.2.2 Sprinkler Spacing

Spaci ng of sprinklers shall not exceed |limts specified per the Pipe Schedul e
Met hod of NFPA 13 for light hazard occupancy.

1.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. Subnittals
related to system configuration, hydraulic calculations, and equipnent
sel ection, including manufacturer's catal og data, working draw ngs, connection
drawi ngs, control diagranms and certificates shall be submtted concurrently as
a conpl ete package. The package will be reviewed by the U S. Arny Engi neer
District Fire Protection Engineer. The following shall be submtted in
accordance with Section 01330 - SUBM TTAL PROCEDURES:

SD- 01 Data
Load Cal cul ations for Sizing Sway Bracing; FlIO

For systems that are required to be protected agai nst damage from earthquakes,
| oad cal cul ati ons shall be provided for sizing of sway bracing.
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Sprinkl er System Equi prent; GA.

Manuf acturer's Catal og Data for each separate piece of equipment proposed for

use in the system Data shall indicate the name of the manufacturer of each
item of equiprment, with data highlighted to indicate nodel, size, options,
etc. proposed for installation. |In addition, a conplete equipment |ist which

i ncl udes equi prent description, nodel nunmber and quantity shall be provided.
SD- 04 Drawi ngs
Sprinkl er System Shop Draw ngs; GA

Detail drawi ngs conforming to the requirenents established for working plans
as prescribed in NFPA 13. Each set of draw ngs shall include the follow ng:

a. Descriptive index of drawings in the subnittal with drawings listed in
sequence by drawing nunber. A legend identifying device synbols,
nomencl ature, and conventions used.

b. Floor plans drawmn to a scale not less than 1/8" = 1'-0" which clearly
show | ocations of sprinklers, risers, pipe hangers, sway bracing, inspector's
test connections, drains, and other applicable details necessary to clearly

describe the proposed arrangenent. Each type of fitting used and the
| ocations of bushings, reducing couplings, and welded joints shall be
i ndi cat ed.

c. Actual center-to-center dinmensions between sprinklers on branch |ines
and between branch lines; fromend sprinklers to adjacent walls; fromwalls to
branch lines; from sprinkler feed mains, cross-mains and branch lines to
finished floor and roof or ceiling. A detail shall show the dinmension from
the sprinkler and sprinkler deflector to the ceiling in finished areas.

e. Details of each type of pipe hanger and sway bracing for earthquake
protection.

As-Built Draw ngs; FIO
As-built drawings, no later than 7 working days after conpletion of the Final
Tests. The sprinkler system shop drawi ngs shall be updated to reflect
as-built conditions after work is conpleted and shall be on reproducible
full-size mylar film

SD- 07 Schedul es

Accept ance Test; GA.
Witten notification shall be given to the Contracting O ficer of the date for
the final acceptance test. Notification shall be provided at |east 3 days
prior to the proposed start of the test.

SD- 08 Statenents

Installer Qualifications; GA

Qualifications of the sprinkler installer.
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Submittal Preparer's Qualifications; GA

The name and docunentation of certification of the individual who will prepare
the submittals, prior to the subnmittal of the draw ngs.

1.4 SUBM TTAL PREPARER S QUALI FI CATI ONS

The sprinkler system submittals, including as-built drawi ngs, shall be
prepared by an individual who is either a registered professional engineer or
who is certified as a Level |11l or |V Technician by National Institute for

Certification in Engineering Technol ogies (NI CET) in the Automatic Sprinkler
System Layout subfield of Fire Protection Engineering Technol ogy in accordance
with NI CET 1014.

1.5 I NSTALLER QUALI FI CATI ONS

The installer shall be experienced and regularly engaged in the installation
of the type and conplexity of systemincluded in this project. A statenent
prior to submttal of any other data or draw ngs, that the proposed sprinkler
system installer is regularly engaged in the installation of the type and
conmplexity of systemincluded in this project shall be provided. In addition,
data identifying the location of at |east three systenms recently installed by
t he proposed installer which are conparable to the system specified shall be

subm tted. Contractor shall certify that each system has perforned
satisfactorily, in the manner intended, for a period of not less than 6
nmont hs.

1.6 REGULATORY REQUI REMENTS

Compliance with referenced NFPA standards is mandatory. This includes
advi sory provisions listed in the appendi ces of such standards, as though the
word "shall" had been substituted for the word "shoul d' wherever it appears.

Applicable material and installation standards referenced in Appendix A of
NFPA 13 and NFPA 24 shall be considered mandatory the same as if such
referenced standards were specifically listed in this specification. In the
event of a conflict between specific provisions of this specification and
appl i cabl e NFPA standards, this specification shall govern. All requirenments
that exceed the m ni mumrequirements of NFPA 13 shall be incorporated into the
design. Reference to "authority having jurisdiction" shall be interpreted to
mean the Contracting O ficer.

1.7 DELIVERY AND STORAGE

Equi pment placed in storage shall be stored with protection fromthe weather
hum dity and tenperature variations, dirt and dust or other contani nants.

PART 2 - PRODUCTS
2.1 GENERAL EQUI PMENT REQUI REMENTS
2.1.1 Standard Products

Materi al s and equi prent shall be standard products of a manufacturer regularly
engaged in the manufacture of such products and shall essentially duplicate
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itens that have been in satisfactory use for at |least 2 years prior to bid
openi ng.

2.1.2 Requirenents for Fire Protection Service

Equi prent and materials shall have been tested by Underwriters Laboratories,
Inc. and listed in UL-04 or approved by Factory Mitual and listed in FM P7825.
Where the terms "listed" or "approved" appear in this specification, such
shall nean listed in UL-04 or FM P7825.

2.2 ABOVEGROUND PI PI NG SYSTEMS
Aboveground pi ping shall be steel

2.2.1 Steel Piping System

2.2.1.1 Steel Pipe
Except as nodified herein, steel pipe shall be black as permtted by NFPA 13
and shall conformto applicable provisions of ASTM A 795, ASTM A 53, or ASTM
A 135. Pipe in which threads or grooves are cut shall be Schedul e 40 or shal
be listed by Underwriters' Laboratories to have a corrosion resistance ratio
(CRR) of 1.0 or greater after threads or grooves are cut. Pi pe shall be
marked with the name of the manufacturer, kind of pipe, and ASTM desi gnation

2.2.1.2 Fittings for Non-G ooved Steel Pipe
Fittings shall be cast iron conformng to ASME B16.4, steel conforming to ASME
B16.9 or ASME B16.11, or nmlleable iron conformng to ASME B16.3. Fittings
into which sprinklers, drop nipples or riser nipples (sprigs) are screwed
shall be threaded type. Plain-end fittings with mechanical couplings,
fittings which use steel gripping devices to bite into the pipe and segnmented
wel ded fittings shall not be used.

2.2.2 Pipe Hangers

Hangers shall be listed in UL-04 or FM P7825 and of the type suitable for the
application, construction, and pipe type and sized invol ved.

2.3 SPRI NKLERS
Sprinklers shall be used in accordance with their listed spacing limtations.
Tenmperature classification shall be as indicated. Sprinklers in high heat
areas including attic spaces or in close proximty to unit heaters shall have
tenmperature classification in accordance with NFPA 13.

2.3.1 Upright Sprinkler

Upright sprinkler shall be brass or chrome-plated type and shall have a
nom nal 1/2 inch orifice. Sprinkler shall be the quick-response type.

2.3.2 Pendent Sprinkler

Pendent sprinkler shall be of the fusible strut or glass bulb type, recessed
type with nomnal 1/2 inch orifice. Pendent sprinklers shall have a polished
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chrome finish or a white enanmel finish. Sprinklers shall be the
qui ck-response type.

2.3.3 Sidewall Sprinkler
Si dewal | sprinkler shall have a nonminal 1/2 inch orifice. Sidewall sprinkler
shall have a polished chronme finish. Si dewal | sprinkler shall be the
qui ck-response type.

2.4 DI SINFECTI NG MATERI ALS

2.4.1 Liquid Chlorine
Liquid chlorine shall conformto AWM B301.

2.4.2 Hypochlorites
Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300

2.5 ACCESSORI ES

2.5.1 Sprinkler Cabinet
Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable netal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the number of each type and
tenmperature rating of the sprinklers installed. At |east one wench of each
type required shall be provided.

2.5.2 Pendent Sprinkler Escutcheon
Escutcheon shall be one-piece netallic type suitable for installation on
recessed pendent sprinklers. The escutcheon shall have a factory finish that
mat ches t he pendent sprinkler heads.

2.5.3 Pipe Escutcheon
Escutcheon shall be polished chromumplated zinc alloy, or polished
chrom um pl ated copper alloy. Escut cheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw.

PART 3 - EXECUTI ON

3.1 | NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicable provisions of NFPA
13, NFPA 24 and publications referenced therein.

3.2 ABOVEGROUND PI PI NG | NSTALLATI ON

Pi pi ng shall be run strai ght and bear evenly on hangers and supports.
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3.2.1 Piping in Exposed Areas

Exposed piping shall be installed so as not to dimnish exit access w dths,
corridors or equipnent access. Exposed horizontal piping, including drain
pi pi ng, shall be installed to provide maxi mum headr oom

3.2.2 Piping in Finished Areas

In areas with suspended or dropped ceilings and in areas with conceal ed spaces
above the ceiling, piping shall be conceal ed above ceilings. Piping shall be
i nspected, tested and approved before being conceal ed. Ri sers and simlar
vertical runs of piping in finished areas shall be conceal ed.

3.2.3 Pendent Sprinklers

Drop nipples to pendent sprinklers shall consist of minimum 1 inch pipe with
a reducing coupling into which the sprinkler shall be threaded. Hangers shal
be provided on armovers to drop nipples supplying pendent sprinklers when the
armover exceeds 12 inches. Were sprinklers are installed bel ow suspended or
dropped ceilings, drop nipples shall be cut such that sprinkler ceiling plates
or escutcheons are of a uniform depth throughout the finished space. The
outl et of the reducing coupling shall not extend nmore than 1 inch below the
underside of the ceiling. Recessed pendent sprinklers shall be installed such
that the distance fromthe sprinkler deflector to the underside of the ceiling
shall not exceed the manufacturer's listed range and shall be of uniform depth
t hr oughout the finished area.

3.2.3.1 Pendent Sprinkler Locations

Pendent sprinklers in suspended ceilings shall be a m ninmmof 6 inches from
ceiling grid.

3.2.4 Upright Sprinklers

Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
between the branch line tee and the reduci ng coupling at the sprinkler. Riser
ni ppl es exceeding 30 inches in length shall be individually supported.

3.2.5 Pipe Joints

Pipe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is made up. Wl ded joints will be
permtted, only if welding operations are perforned as required by NFPA 13 at
the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance wth the
manuf acturer's | atest published specification according to pipe material, wall
t hi ckness and size. Grooved couplings and fittings shall be from the sane
manuf act urer.

3.2.6 Reducers

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reduci ng couplings wll
not be permitted. When standard fittings of the required size are not

15330-8



PHS Medi cal Facility A99R0007

manuf act ured, single bushings of the face type will be pernmitted. Where used,
face bushings shall be installed with the outer face flush with the face of
the fitting opening being reduced. Bushi ngs shall not be used in el bow

fittings, in nore than one outlet of a tee, in nore than two outlets of a
cross, or where the reduction in size is less than 1/2 inch.

3.2.7 Pipe Penetrations

Cutting structural menbers for passage of pipes or for pipe-hanger fastenings
will not be pernmitted. Pipes that nmust penetrate concrete or masonry walls or
concrete floors shall be core-drilled and provided with pipe sleeves. Each
sl eeve shall be Schedul e 40 gal vani zed steel, ductile iron or cast iron pipe
and shall extend through its respective wall or floor and be cut flush with
each wall surface. Sleeves shall provide required clearance between the pipe
and the sl eeve per NFPA 13. The space between the sl eeve and the pipe shal
be firmy packed with nmineral wool insulation. Were pipes pass through fire
walls, fire partitions, or floors, a fire seal shall be placed between the
pi pe and sleeve in accordance with Section 07270 - FIRESTOPPI NG In
penetrations which are not fire-rated or not a floor penetration, the space
bet ween the sleeve and the pipe shall be sealed at both ends with plastic
wat er proof cement which will dry to a firm but pliable mass or with a
mechani cal | y adj ust abl e segnmented el ast omer seal

3.2.8 Escutcheons

Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through which
pi pi ng passes.

3.2.9 Drains

Auxiliary drains shall be provided as required by NFPA 13 except that drain
val ves shall be used where drain plugs are otherwi se permtted. Were branch
lines termnate at |ow points and form trapped sections, such branch |ines
shall be manifolded to a common drain |ine.

3.3 STERI LI ZATI ON

After system conponents have been installed and pressure tested, each portion
of the conpleted systemshall be sterilized. After pressure tests have been
made, the portion to be sterilized shall be thoroughly flushed with water
until all entrained dirt and other foreign materials have been renoved before
i ntroducing chlorinating material. The chlorinating material shall be
hypochlorites or liquid chlorine. Water chlorination procedure shall be in
accordance with AWM M0. The chlorinating material shall be fed into the
sprinkler piping at a constant rate of 50 parts per mllion (ppn). A properly
adjusted hypochlorite solution injected into the system wth a
hypochlorinator, or liquid chlorine injected into the system through a
solution-fed chlorinator and booster punp, shall be used. Chl ori nation
application shall continue until the entire systemis filled. The water shal

remain in the system for a mninmum of 24 hours. Each valve in the system
shall be opened and closed several times to ensure its proper disinfection.
Fol | owi ng the 24-hour period, no less than 25 ppm chlorine residual shal

remain in the system The systemshall be then flushed with clean water until
the residual chlorine is reduced to | ess than one part per nmillion. Sanples
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of water in properly sterilized containers for bacterial exam nation will be
taken from several system |ocations which are approved by the Contracting
Oficer. Sanpl es shall be tested for total coliform organisnms (coliform

bacteria, fecal coliform streptococcal, and other bacteria) in accordance
with AWAMA- 10062JU. The testing method shall be either the multiple-tube
fermentation technique or the menbrane-filter technique. The sterilization
shall be repeated until tests indicate the absence of coliform organisnms (zero
nean coliformdensity per 100 milliliters) in the sanples for at least 2 ful
days. The system will not be accepted until satisfactory bacteriol ogica
results have been obtai ned.

3.4 FIELD PAI NTI NG AND FI NI SHI NG

Field painting and finishing are specified in Section 09900 - PAINTING
GENERAL.

3.5 ACCEPTANCE TESTS

The systemshall be tested to assure that equi prent and conponents function as
i ntended. The piping system and attached appurtenances subjected to system
wor ki ng pressure shall be tested in accordance with NFPA 13. Upon conpl etion
of specified tests, the Contractor shall conplete certificates as specified in
par agr aph SUBM TTALS.

3.5.1 Hydrostatic Testing
Aboveground pi ping shall be hydrostatically tested in accordance with NFPA 13
at not less than 200 psi and shall maintain that pressure without |oss for 2
hours. There shall be no drop in gauge pressure or visible | eakage when the
systemis subjected to the hydrostatic test. The test pressure shall be read
froma gauge |located at the | ow el evati on point of the system or portion being
tested.

3.5.2 Testing of Al arm Devices

Each alarm switch shall be tested by flowi ng water through the inspector's
test connection.

--000o0- -
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SECTI ON 15405

PLUMBI NG, HOSPI TAL

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

Al R CONDI TI ONl NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 1010 (1994) Drinking-Fountains and Self-Contained,
Mechani cal | y- Refri gerated Dri nki ng-\Wat er Cool ers

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 42 (1993) Seam ess Copper Pipe, Standard Sizes

ASTM B 75 (1993) Seam ess Copper Tube

ASTM B 88 (1993a) Seam ess Copper Water Tube

ASTM B 152 (1994) Copper Sheet, Strip, Plate, and Rolled Bar

ASTM B 370 (1992) Copper Sheet and Strip for Building
Construction

ASTM B 813 (1993) Liquid and Paste Fluxes for Soldering
Applications of Copper and Copper Alloy Tube

ASTM D 2464 (1993) Threaded Pol y(Vinyl Chl ori de) (PVO)
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1993) Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedul e 40

ASTM D 2467 (1993) Socket-Type Poly(Vinyl Chloride) (PVQ
Plastic Pipe Fittings, Schedule 80

ASTM D 2468 (1993) Acrylonitril e-Butadi ene-Styrene (ABS)
Plastic Pipe Fittings, Schedule 40

ASTM D 2485 (1991) Evaluating Coatings for Hi gh Tenperature
Servi ce

ASTM D 2564 (1993) Sol vent Cenents for Poly(Vinyl Chloride)

(PVC) Plastic Piping Systens
ASTM D 2661 (1994a) Acrylonitrile-Butadi ene-Styrene (ABS)

Schedul e 40 Plastic Drain, Waste, and Vent Pipe
and Fittings
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ASTM

ASTM

ASTM

ASTM
ASTM

ASTM

AVERI CAN
ASME

ASME

ASME
ASME
ASME
ASME

ASME

ASME
ASME

ASME

ASME
ASME

ASME

ASME

ASME

ASME

Facility

D 2665

D 2855

D 4551

E1l

E 96

F 409

A99R0007

(1994) Poly(Vinyl Chloride) (PVC) Plastic Drain,
Waste, and Vent Pipe and Fittings

(1993) Maki ng Sol vent-Cenented Joints with
Pol y(Vinyl Chloride) (PVC) Pipe and Fittings

(1991) Pol y( Vi nyl Chl ori de) (PVO) Pl astic
Fl exi bl e Conceal ed Wat er - Cont ai nment Menbr anes

(1995) ASTM Ther nmoneters
(1995) Water Vapor Transmi ssion of Materials

(1993) Thernopl astic Accessible and Repl aceabl e
Pl astic Tube and Tubular Fittings

SCClI ETY OF MECHANI CAL ENG NEERS ( ASME)

Al12.1.2

Al12.6.1

Al12. 14.

Al12. 18.

Al12. 19.

Al12. 19.

Al12. 19.

Al12. 21.

Al12. 36.

B1.20.1

B16. 3

B16. 4

B16. 5

B16. 12

B16. 15

B16. 18

M

1

iM

iM

2M

3M

iM

2M

(1991) Air Gaps in Plumbing Systens

(1988) Supports for Of-the-Floor Plunbing
Fi xtures for Public Use

(1975; R 1990) Backwater Val ves

(1994; Errata Feb 1995) Plunbing Fixture Fittings
(1994) Enanel ed Cast Iron Pl unbing Fixtures
(1990) Vitreous China Plumbing Fixtures

(1987) St ai nl ess St eel Pl unmbi ng Fi xtures
(Designed for Residential Use)

(1991) Fl oor Drains
(1991) d eanouts

(1983; R 1992) Pipe Threads, GCeneral Purpose
(1 nch)

(1992) Malleable Iron Threaded Fittings
(1992) Cast Iron Threaded Fittings

(1988; Errata Cct 88; Bl16.5a) Pipe Flanges and
Fl anged Fittings

(1991) Cast Iron Threaded Drai nage Fittings

(1985; R 1994) Cast Bronze Threaded Fittings
Cl asses 125 and 250

(1984; R 1994) Cast Copper Alloy Solder Joint
Pressure Fittings
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ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe Flanges

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1001 (1990) Pipe Applied Atnospheric Type Vacuum
Br eakers

ASSE 1003 (1981) \Water Pressure Reducing Valves for
Donestic Water Supply Systens

ASSE 1005 (1993) Water Heater Drain Valves - 3/4-Inch Iron
Pi pe Size

ASSE 1013 (1993) Reduced Pressure Principle Backflow
Preventers

ASSE 1018 (1986) Trap Seal Primer Valves Water Supply Fed

ASSE 1037 (1990) Pressurized Fl ushi ng Devi ces

(Flushoneters) for Plunmbing Fixtures

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM M20 (1973) Manual: Water Chlorination Principles and
Practices

COPPER DEVELOPMENT ASSCCI ATI ON ( CA)

CA 404/ 0-RR (1993) Copper Tube for Plunbing, Heating, Air
Condi tioning and Refrigeration

COUNCI L OF AMERI CAN BUI LDI NG OFFI Cl ALS ( CAB)
CAB A (1992; Errata Jun 1993) Anerican National
Standard for Accessible and Usabl e Buil di ngs and
Facilities

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS | NDUSTRY ( MSS)

MBS SP- 25 (1993) Standard Marking System for Valves,
Fittings, Flanges and Uni ons

MBS SP-58 (1993) Pipe Hangers and Supports - Materials,
Desi gn and Manuf acture

MBS SP- 69 (1991) Pi pe Hangers and Supports - Sel ection and
Application

MBS SP-72 (1992) Ball Valves with Flanged or Butt-wel ding

Ends for General Service
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MBS SP-73 (1991) Brazing Joints for Copper and Copper Alloy
Pressure Fittings

MBS SP- 80 (1987) Bronze Gate, d obe, Angle and Check Val ves

MBS SP- 84 (1990) Valves - Socket Welding and Threaded Ends

MBS SP-110 (1992) Ball Valves Threaded, Socket-Welding,

Sol der Joint, G ooved and Fl ared Ends
M LI TARY STANDARDS (M L- STD)

M L- STD 1691 (Rev E) Construction and Material Schedule for
Mlitary Medical and Dental Facilities

NATI ONAL ASSOCI ATI ON OF PLUMBI NG- HEATI NG- COOLI NG CONTRACTORS ( NAPHCC)

NAPHCC- 01 (1993; Supple 1994) National Standard Pl unbing
Code (Non-1llustrated Edition)

NAPHCC- 02 (1993) Nat i onal St andard Pl unmbi ng Code
(I'l'lustrated Edition)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCOCI ATl ON ( NEMR)

NEMA 250 (1991) Enclosures for Electrical Equipment (1000
Vol ts Maxi mum

NEMA MG 1 (1993; Rev 1-1993; Rev 2-1995) Mdtors and
Generators

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 90A (1993) Installation of Air Conditioning and
Ventilating Systens

NFPA 99 (1993) Health Care Facilities
PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

PDI WH 201 (1992) Water Hamrer Arresters
UNDERVWRI TERS LABORATORI ES (UL)

UL 174 (1989; Rev thru Jan 1991) Household Electric
St or age- Tank Water Heaters

1.2 GENERAL REQUI REMENTS

1.2.1 St andard Products
Specified materials and equi prent shall be standard items of a nmanufacturer
regul arly engaged in the manufacture of such products. Specified equi prent

shall essentially duplicate equipment that has performed satisfactorily at
| east 2 years prior to bid opening.
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1.

1.

2.2 Per f or mance Requi renments

2.2.1 El ectrical Wrk

Mot ors, notor controllers and notor efficiencies shall conform to the
appl i cabl e requi rements of Section 16415 ELECTRI CAL WORK, |INTERIOR. Electric
not or-driven equi pnent specified herein shall be provided conplete wth

notors. Equipnent shall be rated at 60 Hz, single phase, ac unless otherw se
i ndi cated. Mdtors shall be open, dripproof type unless otherw se indicated.
Where a motor controller is not provided in a notor-control center on the
el ectrical drawings, a motor controller shall be provided with the nmechani cal
equi pnent . El ectrical characteristics shall be as indicated. Mot or
controllers shall be provided conplete with properly sized thernal-overl oad
protection in each ungrounded conductor, auxiliary contact, and other
equi pnrent at the specified capacity including an all owabl e service factor, and
ot her appurtenances necessary for the notor control specified. Manual or
automatic control and protective or signal devices required for operation
herein specified and any wiring required to such devices not shown on the
el ectrical drawi ngs shall be provided under this section. Conplete electrical

schematic lineless or full line interconnection and connection diagram for
each piece of nechanical equiprment having nore than one automatic or nanual
el ectrical control device shall be submtted for approval. Manual or

automatic control and protective or signal devices required for operation
herein specified and any wiring required to such devices not shown on the
el ectrical draw ngs shall be provided under this section.

.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 04 Drawi ngs
Pl unmbi ng System FI O

Detail drawi ngs consisting of illustrations, schedules, performance charts,
i nstructions, brochures, diagrans, and other information to illustrate the
requi rements and operation of each system Detail draw ngs for the conplete
pl umbi ng system including piping layout and |ocation of connections;
di rensions for roughing-in, foundation, and support ©points; schematic
di agranms; and wiring diagranms or connection and interconnection diagrans.

Detail drawings shall indicate clearances required for maintenance and
operation. VWere piping and equipnment are to be supported other than as
i ndi cated, details shall include |oadings and proposed support method. All

mechani cal drawi ng plans, elevations, views, and details, shall be drawn to
scal e.
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SD-06 | nstructions
Framed I nstructions; FIO.

Di agrans, instructions, and other sheets, prior to posting. Mnufacturer's
recomrendations for the installation of bell and spigot and hubless joints for
cast iron soil pipe.

SD- 09 Reports
Tests; FIO

Test reports in booklet form showing field tests performed to adjust each
conponent and field tests performed to prove conpliance with the specified
performance criteria, upon conpletion and testing of the installed system
Each test report shall indicate the final position of controls.

SD-19 Operation and Mi ntenance Manual s
Pl unmbi ng System GA.

Six copies of the operation manual outlining the step-by-step procedures
required for systemstartup, operation and shutdown. The manual shall include
t he manufacturer's name, nodel nunber, service manual, parts list, and brief
description of all equipnment and their basic operating features. Six copies
of the maintenance manual |isting routine maintenance procedures, possible
breakdowns and repairs. The manual shall include piping and equi pnent | ayout
and sinmplified wiring and control diagrams of the systemas installed.

1.4 REGULATORY REQUI REMENTS

Pl unmbi ng work shall be in accordance w th NAPHCC- 01, unless otherw se stated
and installed in accordance wi th NAPHCC-02.

1.5 PRQIECT/ SI TE CONDI TI ONS

The Contractor shall becone famliar with details of the work, verify
dimensions in the field, and advise the Contracting Officer of any di screpancy
bef ore perforning any work.

PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and I1.
Pipe fittings shall be conmpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cement shall neet NSF Std 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and solvent cenent
used for potable hot and cold water service shall bear the NSF seal "NSF-PW"
Pol ypropyl ene pipe and fittings shall conformto dinmensional requirenents of
Schedul e 40, Iron Pipe size. Pipe threads (except dry seal) shall conformto
ASME B1. 20. 1. Grooved pipe couplings and fittings shall be from the sane
manuf acturer. Material or equipnent containing | ead shall not be used in any
pot abl e water system Hubl ess cast-iron soil pipe shall not be installed
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under concrete floor slabs or in crawl spaces bel ow kitchen floors. Plastic
pi pe shall not be installed in air plenuns.

2.1.1 Pi pe Joint Materials

Grooved pi pe shall not be used. Joint and gasket materials shall conformto
the foll ow ng:

a. Coupling for Hubless Cast-Iron Pipe: ASTM A 74, AWM C606.

b. Fl ange Gaskets: (Gaskets shall be made of non-asbestos material in
accordance with ASME B16.21. Gaskets shall be flat, 1.6 nm (1/16 inch) thick,
and contain aram d fibers bonded with Styrene Butadi ene Rubber (SBR) or Nitro
But adi ene Rubber (NBR). Gaskets shall be full face or self centering flat ring
type. Gaskets used for hydrocarbon service shall be bonded with NBR.

c. Neoprene Gaskets for Hub and Spigot Cast-lron Pipe and Fittings: ClSPI
HSN.

d. Brazing Material: Brazing material shall conformto AW A5.8, BCup-5.

e. Brazing Flux: Flux shall be in paste or liquid form be appropriate
for use with brazing material, be lead free, have a 100 percent flushable
residue, contain slightly acidic reagents, contain potassium brom des, and
contain fluorides.

f. Sol der WMateri al : Sol der nmetal shall conform to ASTM B 32, 95-5
tin-antinmony.

g. Sol der Fl ux: Flux shall be liquid form non-corrosive, and shall
conformto ASTM B 813, Standard Test 1.

h. Pol ytetrafluoroethyl ene Tape, for use with Threaded Metal or Plastic
Pipe, and Distilled Water-Pi ping: ASTM D 3308.

i. Rubber Gaskets for Cast-Iron Soil Pipe and Fittings: ASTM C 564.
j. Flexible Elastonmeric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

k. Plastic Solvent Cenment for PVC Plastic Pipe: ASTM D 2564 and ASTM D
2855.

. Flanged Fittings: Flanged fittings including flanges, bolts, nuts,
bolt patterns, etc. shall be in accordance with ASME B16.5 Class 150 and
shal | have the manufacturers trademark affixed in accordance with MSS SP-25.
Fl ange material shall conform to ASTM A 105. Blind flange material shall
conform to ASTM A 516 cold service and ASTM A 515 for hot service. Bolts
shall be high strength or intermediate strength with material conforming to
ASTM A 193.

m  Elastomeric Seals: FElastonmeric seals (gaskets) for joining plastic

pi pe ASTM F 477: t hernopl astic elastomeric seals (gaskets) for joining
pl astic pipe ASTM F 913.
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2.1.2 M scel | aneous Material s
M scel | aneous materials shall conformto the follow ng:
a. Water Hammer Arresters: PD WH 201
b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Supports for Of-The-Fl oor Plunmbing Fixtures: ASME Al12.6.1M
d. Metallic Ceanouts: ASME All12.36.2M
e. Pl umbi ng Fixture Setting Conpound: A preformed flexible ring sea
nol ded from hydrocarbon wax material. The seal material shall be nonvolatile,
nonasphal tic and contain germ cide and provide watertight, gastight, odorproof
and vernm nproof properties.
f. Hypochlorites: AWM B300
g. Liquid Chlorine: AWM Be
h. Thernoneters: ASTME 1.
2.1.3 Pi pe Insulation Materia

Insulation shall be as specified in Section 15250 THERMAL | NSULATION FOR
MECHANI CAL SYSTEMS.

2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.
2.3 VALVES

Val ves shall be provided on supplies to equipnment and fixtures. Valves shal

be ball valves, unless otherw se specified or indicated. Valves 2-1/2 inches
and smaller shall be bronze, with threaded bodies for pipe and sol der-type

connections for tubing.. Valves shall conformto the foll owi ng standards:
Description St andard
Bal | Valves with Flanged or MBS SP-72

Butt-Wel di ng Ends for
Ceneral Service

Bal | Val ves Threaded, Socket - MSS SP-110
Wl di ng, Sol der Joint, G ooved
and Fl ared Ends

Bronze Gate, d obe, Angle, and MBS SP- 80
Check Val ves

Backwat er Val ves ASME Al12.14.1
Vacuum Rel i ef Val ves ASSE 1001
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2.

Wat er Pressure Reducing Val ves ASSE 1003

Water Heater Drain Val ves ASSE 1005
Tenperature and Pressure ANSI Z721.22, and
Rel i ef Valves for Hot ASME BPV |V

Wat er Supply Systens
3.1 Rel i ef Val ves

WAt er heaters and hot water storage tanks shall have a conbination pressure
and tenperature (P&T) relief valve. The pressure relief elenent of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
bui l dup in the systemwhen the systemis operating at the maxi numrate of heat
i nput. The tenperature elenment of a P&T relief valve shall have a relieving
capacity which is at least equal to the total input of the heaters when
operating at their maxi mum capacity. Relief valves shall be rated according
to ANSI 721.22, have 3/4 inch mninuminlets, and 3/4 inch outlets for systens
where the maxi mumrate of heat input is less than 59 kW (200,000 Btuh). The
di scharge pipe fromthe (P&T) valve shall be the size of the valve outlet.

.4 FI XTURES

Fi xtures shall be water conservation type, in accordance w th NAPHCC-01 and
installed in accordance with NAPHCC-02. Fixtures for use by the physically

handi capped shall be in accordance with CAB Al117.1. Vi treous china,
nonabsorbent, hard-burned, and vitrified throughout the body shall be
provi ded. Porcel ain enanel ed ware shall have specially selected, clear white,
acid-resisting enarmel coating evenly applied on surfaces. No fixture will be

accepted that shows cracks, crazes, blisters, thin spots, or other flaws.
Fi xtures shall be equipped with appurtenances such as traps, faucets, stop
val ves, and drain fittings. Each fixture and piece of equipnment requiring
connections to the drainage system except grease interceptors, shall be
equi pped with a trap. Brass expansion or toggle bolts capped with acorn nuts
shal |l be provided for supports. Pipe, valves, and fittings exposed to view
shall be chrom umplated. Fixtures and trimnot covered by ML-STD 1691 shal

be consi dered special, but shall be of equal quality and material. Fixtures
with the supply discharge below the rim shall be equipped wth backflow
preventers. Internal parts of flush and/or flushoneter valves, shower m xing

val ves, shower head face pl ates, pop-up stoppers of |avatory waste drains, and
pop-up stoppers and overflow tees and shoes of bathtub waste drains nay
contain acetal resin, fluorocarbon, nylon, acrylonitrile-butadiene-styrene
(ABS) or other plastic material, if the material has provided satisfactory
servi ce under actual commercial or industrial operating conditions for not
|l ess than 2 years. Plastic in contact with hot water shall be suitable for
180 degree F water tenperature. Plunbing fixtures shall be as |isted bel ow.

.4.1 Fl ushonet er Val ves

Fl ushometer val ves shall have a non-hol d-open feature with backcheck angle
control stop and a vacuum breaker. Fl ushometer valves shall be large
di aphragm type, having a mininum upper chanber inside dianeter of not |ess
than 2-5/8 inches at the point where the diaphragmis seal ed between the upper
and | ower chanbers. Flushoneter valves shall conformto ASSE 1037
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2.

4.2 Joi nt Schedul e Fi xtures

The foll owi ng Joint Schedul e Nunmbers (JSN) for plumbing fixture itenms are as
shown in ML-STD 1691. Description of the fixture may vary from that in
M L- STD 1691.

a. ItemP1600. Water cool er drinking fountains: Surface Wall-Munted -
Surface wall-mounted units shall be 13-1/4 inches wi de, 13 inches deep, and
have a back height of 6 to 8 inches. The bow shall be made of corrosion
resisting steel. The unit shall have conceal ed fasteners and be for interior
installation. Drinking fountain, wall-nount, with push-button, and splash back
shal | be stainless steel bow having rounded corners and edges. Each fixture

shall be provided with a guarded angle stream nozzle head, self-closing
control valve, automatic volune regulator, and |oose key stop valve and
strainers. Exposed surfaces of stainless steel shall have No. 4 general

polish finish. The trap and bodies of regulating and control valves shall be
conceal ed.

b. Item P1650. Drinking fountain, wall-mount, with push-button shall be
stainl ess steel of one-piece with bow having rounded corners and edges. Each
fixture shall be provided with a guarded angle-stream nozzle head,
sel f-closing valve, automatic volunme regul ator, |oose key stop valve, and
strai ner. The trap and bodies of regulator and control valves shall be
conceal ed.

c. ItemP3530. Sink, bow, single, stainless steel, 22 inches w de by 25
inches long. Faucet with 4 inch wist handles and rigid connection to 3/8
i nch gooseneck spout with aerator, outlet 5 inches] above slab, and grid drain
with 1-1/4 inch tail piece.

d. Item P3550. Lavatory with back, 24 by 18 inches, Type 304 stainless
steel, security fixture. Miltiple hole fast drain with air vent, hot and cold
self closing filler valve.

e. ItemP-4. Sink, service, floor type, corner nounted; 28 by 28 by 8
i nches; precast material or cast iron; conplete with polished chronme plated
conbinati on hot-and-cold water faucet wth integral stops; back flow
preventer; and 5 feet of 3/8 inch cloth-reinforced rubber hose.

f. Item P9050. Water closet floor mounted, siphon-jet, elongated bow
shall conform to ASME Al12.19.2M Seat shall conformto CID A-A-238, SPN
CEWK. Flushoneter valve shall conformto ASSE 1037, SPN 1a3.5. The maxi num
wat er use allowed shall be 1.6 gallons per flush. Floor flange shall be cast
iron, copper or copper alloy, with wax seal unless otherw se specified.

g. [tem P9150. Cabinet, toilet/lavatory cabinet. Lavatory/toil et
conbination unit shall have 304 stainless steel cabinet frame, elongated
siphon jet toilet and lavatory. Cabinet doors shall support 250 pound static
| oad and fl oor-supported toilet shall support 2500 pound static |oad. Hot
and cold filler valves shall be self closing type as required.

h. Item P9180. Lavatory, wheelchair, enanel ed cast iron, 20 by 27 inches
with appropriate carrier for installation.
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i Item P9400. Water closet, handi capped, enaneled cast iron, shall
conformto ASME A112.19.2M SPN SJEB203. Seat shall conformto CID A-A-238,
SPN CEWX. Fl ushometer valve shall conform to ASSE 1037, SPN 2c3.5. The
maxi mum wat er use allowed shall be 1.6 gallons per flush. Floor flange shall
be cast iron, copper or copper alloy, wth wax seal unless otherw se
speci fi ed.

2.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and listed by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced- pressure principle
assenbl i es, double check valve assenblies, atnmospheric (nonpressure) type
vacuum br eakers, and pressure type vacuum breakers shall be tested, approved,
and listed in accordance with FCCHR-01. Backflow preventers with internediate
at nospheric vent shall conform to ASSE 1012. Reduced pressure principle
backfl ow preventers shall conform to ASSE 1013. Hose connection vacuum
breakers shall conform to ASSE 1011. Pipe applied atnospheric type vacuum
breakers shall conform to ASSE 1001. Air gaps in plumbing systens shall
conformto ASME Al112.1. 2.

2.6 DRAI NS
2.6.1 Fl oor Drains

Fl oor drains shall consist of a galvanized body, integral seepage pan, and
adjustable perforated or slotted chrom umplated bronze, nickel-bronze, or
ni ckel - brass strainer, consisting of grate and threaded collar. Floor drains
shal |l be cast iron, except where netallic waterproofing menbrane is install ed.
Drains shall be of double drainage pattern for enbedding in the floor
construction. The seepage pan shall have weep hol es or channel s for drai nage
to the drain pipe. The strainer shall be adjustable to floor thickness. A
clamping device for attaching flashing or waterproofing nenbrane to the
seepage pan wi t hout danmagi ng the flashing or waterproofing menbrane shall be
provi ded when required. Drains shall be provided with threaded or caul ked
connection. In lieu of a caulked joint between the drain outlet and waste
pi pe, a neoprene rubber gasket conforming to ASTM C 564 may be installed,
provided that the drain is specifically designed for the rubber gasket
conpression type joint. Floor drains shall conformto ASME Al112.21.1M

2.7 WATER COOLERS

Sel f-contai ned, wall hung, nechanically refrigerated drinking water coolers
shall conformto AR 1010, shall use one of the hal ogenated hydrocarbons as a
refrigerant, and shall have a capacity to deliver a mnimm of 8 gph of 50
degree F water when supplied with 80 degree F inlet water and a 90 degree F
room t emper at ur e.

2.8 TRAPS

Unl ess ot herwi se specified, traps shall be plastic in accordance with ASTM F
409 or copper alloy adjustable tube type with slip joint inlet and sw vel.
Traps shall be without a cleanout. Tubes shall be copper alloy with walls not
I ess than 0.032 inch thick within commercial tol erances, except on the outside
of bends where the thickness may be reduced slightly in manufacture by usual
comrerci al methods. Inlets shall have rubber washer and copper alloy nuts for
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slip joints above the discharge |evel. Swivel joints shall be below the
di scharge level and shall be of metal-to-nmetal or netal-to-plastic type as
required for the application. Nuts shall have flats for wench grip. CQutlets
shall have internal pipe thread, except that when required for the
application, the outlets shall have sockets for sol der-joint connections. The
depth of the water seal shall be not less than 2 inches. The interior
di aneter shall be not nore than 1/8 inch over or under the nominal size, and
interior surfaces shall be reasonably snmooth throughout. A plastic or
copper-alloy "P" trap assenbly consisting of an adjustable "P" trap and
threaded trap wall nipple with cast-brass wall flange, shall be provided for
| avatories. The assenbly shall be a standard manufactured unit and nmay have
a rubber-gasketed swivel joint.

2.9 WATER HEATERS

Water heater types and capacities shall be as indicated. Each water heater
shal | have controls adjustable from 120 to 160 degrees F. Hot water systens
utilizing recirculation systens shall be tied into building off-hour controls.
The thermal efficiencies and stand by heat |osses shall conformto Table II1,
for each type of water heater specified.

2.9.1 Automat i c Storage Type

Heaters shall be conplete with control system tenperature gauge and shal
have ASME rated conbinati on pressure and tenperature relief valve.

2.9.1.1 El ectric Type

El ectric type water heaters shall conformto UL 174 and have dual heating
el ements. Each element shall be 4.5 kW The elements shall be wired so that
only one el enent can operate at a tine.

PART 3 - EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Hubl ess cast-iron pipe shall not be installed under concrete floor sl abs.
Piping located in air plenuns shall conformto NFPA 90A requirenments. Plastic
pi pe shall not be installed in air plenum Installation of plastic pipe where
in compliance with NFPA may be installed in accordance with PPFA-01. The
pl unmbi ng system shall be installed conplete with necessary fixtures, fittings,
traps, valves, and accessories. A full port ball valve and drain on the water
service line shall be installed inside the building where indicated. Piping
shall be connected to the exterior service |lines or capped or plugged, if the
exterior service is not in place. Val ves shall be installed with handle
hori zontal to or above the val ve body.

3.2 WATER PI PE, FITTI NGS, AND CONNECTI ONS

3.2.1 Uilities

The piping shall be extended to fixtures, outlets, and equipment. The hot
wat er and cold water piping systemshall be arranged and installed to permt
dr ai ni ng. The supply line to each item of equipment or fixture, except

faucets, flushing devices, or other control valves which are supplied with
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integral stops, shall be equipped with a shutoff valve to enable isolation of
the tine for repair and nmaintenance without interfering with operation of
ot her equi pment or fixtures. Supply piping to fixtures, faucets, hydrants,
shower heads, and flushing devices shall be anchored to prevent novenent.

3.2.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting
t hrough construction shall be avoi ded. Danage to building, piping, wiring, or
equi pnrent as a result of cutting shall be repaired by mechanics skilled in the
trade invol ved.

3.2.3 Protection to Fixtures, Materials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation

Fi xtures and equi prent shall be tightly covered and protected against dirt,
wat er, chem cals, and nechanical injury. Upon conpletion of the work, the
fixtures, nmaterials, and equi pment shall be thoroughly cl eaned, adjusted, and
operated. Safety guards shall be provided for exposed rotating equi pnent.

3.2.4 Mai ns, Branches, and Runouts
Pi ping shall be installed as indicated. Pi pe shall be accurately cut and

wor ked into place without springing or forcing. Structural portions of the
bui I di ng shall not be weakened. Aboveground piping shall run parallel with

the lines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of main, using crossover
fittings required by structural or installation conditions. Suppl y pi pes,

val ves, and fittings shall be kept a sufficient distance from other work and
other services to pernmit not less than 1/2 inch between finished covering on
the different services. Bare and insulated water lines shall not bear
directly against building structural elements so as to transnmit sound to the
structure or prevent flexible nmovement of the lines. Water pipe shall not be
buried in or under floors unless specifically indicated or approved. Buried
pi pe shall be inspected, tested, and approved before backfilling. Changes in
pi pe sizes shall be made with reducing fittings. Use of bushings will not be
permtted except for use in situations in which standard factory fabricated
components are furnished to accommodate specific excepted installation
practice. Change in direction shall be made with fittings, except that
bendi ng of pipe 4 inches and smaller will be pernitted provi ded a pi pe bender
is used and wi de sweep bends are formed. The center-line radius of bends
shall be not less than six dianmeters of the pipe. Bent pipe show ng kinks,
wrinkles, flattening, or other malformations will not be acceptable.

3.2.5 Conmer ci al - Type Water Hamer Arresters
Conmerci al -type water hanmer arresters, conforming to PDI WH 201, shall be
provi ded on hot and cold water supplies with precise |ocation and sizing per
PDI WH 201. Water hanmer arresters, where conceal ed, shall be accessible by
neans of access doors or renovabl e panels. Vertical capped pipe colums will
not be permtted.

3.3 JO NTS
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Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recomrendati ons. Mtering of joints for el bows and notchi ng of
straight runs of pipe for tees will not be permtted. Joints shall be made up
with fittings of conpatible material and made for the specific purpose
i nt ended.

3.3.1 Dissimlar Pipe Materials

Connecti ons between ferrous and non-ferrous pipe shall be made with dielectric
uni ons, flanges or dielectric waterways. Connecting joints between plastic
and netallic pipe shall be made with transition fittings for this specific
pur pose.

3.4 Pl PE SLEEVES AND FLASHI NG

Pi pe sleeves shall be furnished and set in their proper and permanent
| ocati on.

3.5 FI RE SEAL

Where pipes pass through fire walls, fire partitions, fire rated pipe chase
walls or floors above grade, a fire seal shall be provided as specified in
Section 07270 FI RESTOPPI NG

3.6 SUPPORTS

Hangers used to support piping 2 inches and |arger shall be fabricated to
permt adequate adjustment after erection while still supporting the |oad

Pi pe guides and anchors shall be installed to keep pipes in accurate
alignnent, to direct the expansion novenment, and to prevent buckling, swaying,
and undue strain. Pi ping subjected to vertical novenent when operating
t enper at ures exceed anbi ent tenperatures shall be supported by variable spring
hangers and supports or by constant support hangers. In the support of
mul tiple pipe runs on a comon base nenber, a clip or clanp shall be used
where each pipe crosses the base support nmenber. Spacing of the base support
menmbers shall not exceed the hanger and support spacing required for an
i ndi vidual pipe in the nultiple pipe run

3.7 Pl PE CLEANOUTS

Pi pe cl eanouts shall be the same size as the pipe except that cleanout plugs
larger than 4 inches will not be required. A cleanout installed in connection
with cast-iron soil pipe shall consist of a |ong-sweep 1/4 bend or one or two
1/8 bends extended to the place shown. An extra heavy cast-brass or cast-iron
ferrule with countersunk cast-brass head screw plug shall be caul ked into the
hub of the fitting and shall be flush with the floor. C eanouts in connection
with other pipe, where indicated, shall be T-pattern, 90-degree branch
drainage fittings with cast brass screw plugs, except plastic plugs shall be
installed in plastic pipe. Plugs shall be the same size as the pipe up to and
including 4 inches. deanout tee branches with screw plug shall be installed
at the foot of soil and waste stacks, at the foot of interior downspouts, on
each connection to building storm drain where interior downspouts are
i ndi cated, and on each building drain outside the building. Cl eanout tee
branches may be omtted on stacks in single story buildings with slab-on-grade
construction or where less than 18 inches of craw space is provided under the
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floor. Pi pe cleanouts concealed in partitions shall be provided wth
chrom um pl ated bronze, nickel bronze, nickel brass or stainless steel flush
type access cover plates. Round access covers shall be provided and secured
to plugs with securing screw Square access covers may be provided with
mat chi ng frames, anchoring lugs and cover screws. Cleanouts in finished walls
shal |l have access covers and franes installed flush with the finished wall.
Cl eanouts installed in finished floors subject to foot traffic shall be
provided with a chrome-pl ated cast brass, nickel brass, or nickel bronze cover
secured to plug or cover frame and set flush with the finished floor. Heads
of fastening screws shall not project above the cover surface. \Wher e
cl eanouts are provided with adjustable heads, the head cleanouts shall be
provided with adjustable cast iron or plastic heads.

3.8 FI XTURES AND FI XTURE TRI MM NGS

Angl e stops, straight stops, stops integral with the faucets, or conceal ed
type of |ock-shield, and | oose-key pattern stops for supplies with threaded,
or sweat inlets shall be furnished and installed with fixtures. Wher e
connecti ons between copper tubing and faucets are nmade by rubber conpression
fittings, a beaded tool shall be used to nechanically deformthe tubing above
the conpression fittings. Exposed traps and supply pipes for fixtures and

equi prent shall be connected to the rough piping systens at the wall, unless
ot herwi se specified under the item Floor and wall escutcheons shall be as
speci fied. Drain lines and hot water lines of fixtures for handi capped

personnel shall be insulated and do not require polished chrome finish.
Pl unmbi ng fixtures and accessories shall be installed within the space shown.
Stops for water closet seats shall be installed on the wall.

3.8.1 Fi xture Connecti ons

Where space linitations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a closet-setting conpound or neoprene gasket
and seal. Use of natural -rubber gaskets or putty will not be pernitted.
Fixtures with outlet flanges shall be set the proper distance from floor or
wall to make a first-class joint with the closet-setting conpound or gasket
and fixture used.

3.8.2 Fl ushonet er Val ves

Fl ushonet er val ves shall be secured to prevent nmovenent by anchoring the |ong
finish connection to top spud adjacent to valve, to the wall with approved
metal bracket.

3.8.3 Hei ght of Fixture Ri ns Above Fl oor

Lavatories shall be nounted with rim 31 inches above finished floor
Wal | -hung drinking fountains shall be installed with rim 42 inches above
floor. Wall-hung service sinks shall be nounted with rim 28 inches above the
floor. Installation of fixtures for use by the physically handi capped shal
conformto CAB Al17. 1.
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3.

8.4 Shower Bath Qutfits

The area around the water supply piping to the nixing val ves and behind the
escut cheon plate shall be made watertight by caul ki ng or gasketing.

.8.5 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of sinmilar size, design, and use, shall be of the chair carrier
type. The carrier shall provide the necessary nmeans of mounting the fixture,
with a foot or feet to anchor the assenbly to the floor slab. Adjustability
shall be provided to locate the fixture at the desired height and in proper
relation to the wall. Support plates, in lieu of chair carrier, shall be
fastened to the wall structure only where it is not possible to anchor a
fl oor-nounted chair carrier to the floor slab

.8.5.1 Concrete or Solid Masonry Construction

Chair carrier shall be anchored to the floor slab. \Wwere a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in the
masonry wal | .

.8.5.2 Cel I ul ar- Masonry Wall Construction

Chair carrier shall be anchored to floor slab. Where a floor-anchored chair
carrier cannot be used, a suitable wall plate shall be fastened to the
cellular wall using through bolts and a back-up plate.

.8.5.3 Steel Stud Frane Partitions

Chair carriers shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design. Feet (bases) shall be steel and welded to a square
or rectangular steel tube upright. Wall plates, in lieu of floor-anchored
chair carriers, may be used only if adjoining steel partition studs are
suitably reinforced to support a wall plate bolted to these studs.

.8.5.4 Wal | - Mounted Water Cl oset Gaskets

When wal | -nmounted water closets are provided, reinforced wax, treated felt, or
neopr ene gaskets shall be provided. The type of gasket furnished shall be as
recormended by the chair carrier manufacturer

.8.6 Backf | ow Preventi on Devi ces

Pl unbi ng fixtures, equipnent, and pipe connections shall not cross connect or
i nterconnect between a potable water supply and any source of nonpotable
wat er . Backfl ow preventers shall be installed where indicated and in
accordance with NAPHCC-01 at all other locations necessary to preclude a
cross-connect or interconnect between a potable water supply and any
nonpot abl e substance. In addition backfl ow preventers shall be installed at
all locations where the potable water outlet is below the flood | evel of the
equi pment, or where the potable water outlet will be |located below the |eve

of the nonpotabl e substance. Backfl ow preventers shall be located so that no
part of the device wll be subnerged. Backfl ow preventers shall be of
sufficient size to allow unrestricted flow of water to the equipnment, and
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preclude the backflow of any nonpotable substance into the potable water
system  Access shall be provided for naintenance and testing. Each device
shall be a standard conmercial unit.

3.8.7 Access Panel s

Access panel s shall be provided for conceal ed val ves and controls or any item
requiring inspection or nmaintenance. Access panels shall be of sufficient
size and located so that the concealed itenms may be serviced, maintained, or
repl aced. Access panels shall be as specified in Section 05500 M SCELLANEQUS
METAL.

3.8.8 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal |l be doubl e-trapped. Traps installed on cast iron soil pipe shall be cast
iron. Traps installed on steel pipe or copper tubing shall be recess-drai nage
pattern, or brass-tube type. Traps for acid-resisting waste shall be of the
same material as the pipe.

3.9 WATER HEATERS AND HOT WATER STORAGE TANKS
3.9.1 Rel i ef Val ves

Val ves shall not be installed between a relief valve and its water heater or
storage tank. The relief valves shall be installed where the valve actuator
comes in contact with the hottest water in the heater or tank. VWhenever
possi bl e, the valve shall be installed directly in a tapping in the tank or
heater. When heaters are not provided with a relief valve tapping, the valve
shall be installed in the hot water outlet piping. A vacuumrelief valve
shall be provided on the cold water supply line to the hot water storage tank
or water heater and nounted above and within 6 inches of the tank or water
heat er.

3.9.2 Storage Water Heaters

Storage water heaters that are not equipped with integral heat traps and
havi ng vertical pipe risers shall be installed with heat traps directly on
both the inlet and outlets. Circul ating systems need not have heat traps
installed. An acceptable heat trap may be a piping arrangenent such as el bows
connected so that the inlet and outlet piping nake vertically upward runs of
not |ess than 24 inches just before turning dowward or directly horizonta
into the water heater's inlet and outlet fittings. Commercially avail abl e
heat traps, specifically designed by the nmanufacturer for the purpose of
effectively restricting the natural tendency of hot water to rise through
vertical inlet and outlet piping during standby peri ods, may al so be approved.

3.9.3 Connections to Water Heaters

Connections to water heaters and netallic pipe shall be made with dielectric
uni ons or fl anges.

3.10 | DENTI FI CATI ON SYSTEMS

3.10.1 I dentification Tags
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Identification tags nmade of brass, engraved |anminated plastic, or engraved
anodi zed al umi num indicating service and val ve nunber, shall be installed on
val ves, except those valves installed on supplies at plumbing fixtures. Tags
shall be 1-3/8 inch mnimm dianeter, and nmarking shall be stanped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AWG copper wire, chrome-plated beaded chain,
or plastic straps designed for that purpose.

3.10.2 Col or Codi ng

Col or coding for piping identification shall be as specified in Section 09900
PAI NTI NG, GENERAL.

3.11 ESCUTCHEONS

Escut cheons shall be provided to finished surfaces where bare or insulated
pi pi ng exposed to view passes through floors, walls, or ceilings, except in
boiler, utility, or equipment rooms. Escutcheons shall be fastened securely
to pipe or pipe covering and shall be satin finish, corrosion-resisting steel
pol i shed chrom umplated zinc alloy, or polished chrom um pl ated copper all oy.
Escut cheons shall be either one piece or split-pattern, held in place by
internal spring tension or setscrew

3.12 PAI NTI NG

Pai nting of pipes, hangers, supports, and other iron work, in conceal ed spaces
or exposed, is specified in Section 09900 PAI NTI NG GENERAL.

3.13  TESTS, FLUSHI NG AND STERI LI ZATI ON

3.13.1 Pl umbi ng System
The pl umbing system shall be tested in accordance with NAPHCC-01.

3.13.1.1 Testing of Piping for Leaks
The conpl eted pi pi ng system between turbine suction connection and operating
separator connections shall be exhausted down to a vacuum of not |less than 8
inches of mercury after initial drying out of pipeline. The pressure shal
not increase by nore than 0.4 inches of mercury in 1 hour. In the event
vacuum does not hold, |eaks shall be |ocated and repaired, and testing redone
until the required vacuum hol ds.

3.14  DEFECTI VE WORK
I f inspection or test shows defects, such defective work or material shall be
repl aced or repaired as necessary and inspection and tests shall be repeated.
Repairs to piping shall be nade with new material. No caul king or screwed
joints or holes will be acceptable.

3.15  SYSTEM FLUSHI NG
After tests are conpl eted, potable water piping shall be flushed. In general

sufficient water shall be used to produce mni mum water velocity of 2.5 feet
per second through piping being flushed. Flushing shall be continued unti
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di scharge water shows no discoloration. System shall be drained at |ow
poi nts. Strainer screens shall be renoved, cleaned, and replaced in |line

After flushing and cleaning, system shall be prepared for service by
i mediately filling water piping with clean, fresh potable or high-purity

water as applicable to the systembeing flushed. Any stoppage, discoloration,
or other damage to the finish, furnishings, or parts of the building, due to

the Contractor's failure to properly clean the piping system shall be
repaired by the Contractor. When the work is conplete, the hot-water system
shall be adjusted for wuniform circulation. Fl ushi ng devices and automatic

control systems shall be adjusted for proper operation.
3.15.1 Sterilization

After pressure tests have been nmade, the entire domestic hot-and-cold water

di stribution system to be sterilized shall be flushed with water unti
entrained dirt and other foreign material have been renoved, before
introducing chlorinating material. The chlorinating nmaterial shall be either

liquid chlorine or hypochlorite. \Water chlorination procedure shall be in
accordance with AWM M. The chlorinating material shall be constantly fed
into (ppn). A properly adjusted hypochlorite solution injected into the mnthe
wat er piping systemat a concentration of at |east 50 parts per mllion ain
with a hypochlorinator, or liquid chlorine injected into the main through a
solution-feed chlorinator and booster punp, shall be used. The chlorine
residual shall be checked at intervals to ensure that the proper level is
mai nt ai ned. Chlorine application shall continue until the entire main is
filled. The water shall remain in the systemfor a m ni mum of 24 hours. Each
valve in the systembeing sterilized shall be opened and cl osed several tines
during the contact period to ensure its proper disinfection. Follow ng the 24
hour period, no less than 25 ppmchlorine residual shall remain in the system
Water tanks shall be disinfected by the addition of chlorine directly to the
filling water. Following a 6 hour period, no less than 50 ppm chlorine
residual shall remain in the tank. The system including the tanks, shal

then be flushed with clean water until the residual chlorine is reduced to
less than 1 ppm During the flushing period each valve and faucet shall be
opened and closed several tinmes. From several points in the system the
Contracting Officer will take sanples of water in properly sterilized
containers for bacterial examination. The sanples of water shall be tested
for t ot al coliform organisms (coliform bacteria, fecal coliform
streptococcal, and other bacteria) in accordance with AWM-10062JU. The
testing method used shall be either the nultiple-tube fernmentation technique
or the menbrane-filter technique. The sterilizing shall be repeated unti

tests indicate the absence of coliform organi snms (zero-mean coliformdensity
per 100 mlliliters) in the sanples for at least 2 full days. The systemwil|
not be accepted until satisfactory bacteriological results have been obtai ned.

15405-19



PHS Medi cal Facility A99R0007

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR

DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

SERVI CE
Item
No Pipe and Fitting Materi al A B C D E F
1 Pol yvi nyl chl oride plastic drain, X X X X
wast e and vent pipe and fittings,
ASTM D 2665

- Underground Building Soil, Waste and Storm Drain
- Aboveground Soil, Waste, Drain In Buildings
Under ground Vent

- Aboveground Vent

- Interior Rainwater Conductors Aboveground

- Corrosive Waste And Vent Above And Bel owground

- Hard Tenper

*TMOO®>
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TABLE |1

Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

SERVI CE
Item
No Pipe and Fitting Materi al A B C D E F G H
1 Seamnl ess copper water tube, X* Xx o X* o X* o Xk*
ASTM B 88
2 Uni ons, ASME B16. 39; X X
brass or bronze, fittings:
ASME B16. 15, ASME B16. 18
and ASTM B 828,
Conposition B; carbon steel pipe
uni ons socket wel ding and threaded,
MSS SP-83; nmlleable-iron
t hreaded uni on, ASME B16. 39
3 Ni ppl es, pipe, threaded, X X
ASTM A 733
A - Cold Water Aboveground or Bel owground
B - Hot Water 82 degrees C Maxi num Aboveground
C - Compressed Air Non-Q | -Free
D - Conpressed Medical (O Il-Free) And Vacuum
E - Nitrogen & Oxygen (Gaseous), Nitrous Oxide
F - Distilled Water
G - De-ionized Water
H - Aboveground only

I ndi cated types are mininumwall thicknesses.
* - Type L Hard
** - Type K Hard
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TABLE |11
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORMANCE

RATI NGS FOR WATER HEATI NG EQUI PMENT

A.  STORAGE WATER HEATERS
STORAGE
CAPACI TY | NPUT
FUEL GALLONS RATI NG TEST PROCEDURE REQUI RED PERFORMANCE
El ect. 120 max 12 kW max 10 CFR 430 EF = 0.95-0.00132V
m ni num
El ect . 120 min OR 12 kWnin ASHRAE 90. 1 SL =1.9 Wsq. ft.
(Addenda 90. 1b) maxi mum
TERMS:
EF = Energy factor, overall efficiency.
ET = Thermal efficiency with 70 degrees F delta T.
EC = Conbustion efficiency, 100 percent - flue | oss when snoke = 0
(trace is pernmitted).
SL = Standby loss in Wsqg. ft. based on 80 degrees F delta T, or in
percent per hour based on nom nal 90 degrees F delta T.
HL = Heat |oss of tank surface area
V = Storage volune in gallons.]
3.16 FRAMED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wiring and
control diagranms showing the conplete |ayout of the entire system shall be
posted where directed. Condensed operating instructions explaining preventive
mai nt enance procedures, nethods of checking the systemfor nornmal safe operation,
and procedures for safely starting and stopping the systemshall be prepared in
typed form framed as specified above for the wiring and control diagranms and
post ed beside the diagrans. The franmed instructions shall be posted before
acceptance testing of the systens.

--000o0- -
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SECTI ON 15488

GAS PI PI NG SYSTEMS

PART 1 - GENERAL

1

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z721. 69 (1992; Z721.69a) Connectors for Myvable Gas
Appl i ances

AMERI CAN PETROLEUM | NSTI TUTE ( API)

APl Spec 6D (1994) Specification for Pipeline Valves (Gate,
Plug, Ball, and Check Val ves)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 539 (1990a) Electric-Resistance-Wlded Coiled Stee
Tubing for Gas and Fuel G| Lines

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, GCeneral Purpose
(1 nch)

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME B16. 5 (1988; Errata Cct 88; Bl16.5a) Pipe Flanges and
Fl anged Fittings

ASME B16. 9 (1993) Factory-Made Wought Steel Buttwel ding
Fittings

ASME B16. 11 (1991) Forged Fittings, Socket - Wl ding and
Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe Flanges

ASME B16. 33 (1990) Manually Operated Metallic Gas Val ves for

Use in Gas Piping Systems Up to 125 psig (Sizes
1/2 through 2)

ASME B31.1 (1995) Power Piping

ASME B31. 2 (1968) Fuel Gas Piping
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ASME B36. 10M (1985; R 1994) Wel ded and Seam ess Wought Stee
Pi pe
ASME BPV | X (1995; Addenda Dec 1995) Boiler and Pressure

Vessel Code; Section |X, WIlding and Brazing
Qualifications

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS | NDUSTRY ( MSS)

MBS SP- 25 (1993) sStandard Marking System for Valves,
Fittings, Flanges and Uni ons

MBS SP-58 (1993) Pipe Hangers and Supports - Materials,
Desi gn and Manuf acture

MBS SP- 69 (1991) Pi pe Hangers and Supports - Sel ection and
Application

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 54 (1992) National Fuel Gas Code
NFPA 70 (1996) National Electrical Code
UNDERVWRI TERS LABORATORI ES (UL)

UL- 06 (1994; Supple; Rev thru March 1996) Gas and O |
Equi pnrent Directory

1.2 GENERAL REQUI REMENTS
1.2.1 Welding

Piping shall be welded in accordance with qualified procedures using
performance qualified wel ders and wel di ng operators. Procedures and wel ders
shall be qualified in accordance with ASME BPV | X Wel di ng procedures
qualified by others, and welders and wel ding operators qualified by another
enpl oyer may be accepted as permtted by ASME B31.1. The Contracting Oficer
shall be notified at |east 24 hours in advance of tests and the tests shall be
performed at the work site if practicable. The Contracting Oficer shall be
furnished with a copy of qualified procedures and a list of nanmes and
identification synmbols of qualified welders and wel di ng operators. The wel der
or wel ding operator shall apply his assigned synmbol near each weld he makes as
a permanent record.

1.2.2 Standard Products

Materials and equi pnment shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years prior
to bid opening. Asbestos or products containing asbestos shall not be used.
Manufacturer's descriptive data and installation instructions shall be
subnmitted for approval for conpression-type nechanical joints used in joining
dissimlar materials and for insulating joints. Valves, flanges and fittings
shall be marked in accordance with MSS SP-25.
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1.2.3 Verification of Dimensions
The Contractor shall becone familiar with all details of the work, verify all
dimensions in the field, and shall advise the Contracting Oficer of any
di screpancy before perform ng the work.

1.3 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Data

Qualifications; FIQO

Qualified procedures and a list of nanmes and identification synbols of
qual i fied wel ders and wel di ng operators.

SD- 04 Drawi ngs

Gas Piping System FIO
Drawi ngs showi ng | ocation, size and all branches of pipeline; location of all
requi red shutoff valves; and instructions necessary for the installation of
connectors and supports.

PART 2 - PRODUCTS

2.1 PIPE AND FI TTI NGS

2.1.1 Steel Pipe, Joints, and Fittings
St eel pipe shall conformto ASME B36.10M Mall eable-iron threaded fittings
shall conform to ASME B16. 3. Steel pipe flanges and flanged fittings
including bolts, nuts, and bolt pattern shall be in accordance with ASME
B16. 5. W ought steel buttwelding fittings shall conform to ASME B16. 9.
Socket welding and threaded forged steel fittings shall conform to ASME
B16. 11.

2.1.2 Steel Tubing, Joints and Fittings

Steel tubing shall conformto ASTM A 539. Tubing joints shall be nade up with
gas tubing fittings recommended by the tubing manufacturer.

2.1.3 Sealants for Steel Pipe Threaded Joints

Joint sealing conpound shall be Ilisted in UL-06, Cass 20 or |ess.
Tetrafl uoroet hyl ene tape shall conformto UL-06.

2.1.4 ldentification

Pi pe fl ow marki ngs and netal tags shall be provided as required.
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2.1.5 Flange Gaskets
Gaskets shall be nonasbestos conpressed naterial in accordance with ASME
B16.21, 1/16 inch thickness, full face or self-centering flat ring type. The
gaskets shall contain aram d fibers bonded with styrene butadi ene rubber (SBR)
or nitrile butadi ene rubber (NBR) suitable for a maxi num 600 degree F service.
NBR bi nder shall be used for hydrocarbon service.

2.1.6 Pipe Threads
Pi pe threads shall conformto ASME Bl.20. 1.

2.1.7 Escutcheons
Escut cheons shall be chrom umplated steel or chrom umplated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrew.

2.1.8 Gas Transition Fittings
Gas transition fittings shall be nmanufactured steel fittings approved for
jointing netallic and thernoplastic or fiberglass pipe. Approved transition
fittings are those that conform to AGA-01 requirenments for transitions
fittings.

2.1.9 Insulating Pipe Joints

2.1.9.1 Insulating Joint Materia

Insulating joint material shall be provided between flanged or threaded
metal lic pipe systems where shown to control galvanic or electrical action

2.1.9.2 Threaded Pipe Joints

Joints for threaded pipe shall be steel body nut type dielectric unions wth
i nsul ati ng gaskets.

2.1.9.3 Flanged Pipe Joints
Joints for flanged pipe shall consist of full face sandw ch-type flange
i nsul ati ng gasket of the dielectric type, insulating sleeves for flange bolts,
and insul ating washers for flange nuts.

2.2 VALVES

Val ves shall be suitable for shutoff or isolation service and shall conformto
the foll ow ng:

2.2.1 Valves 2 Inches and Small er

Val ves 2 inches and smaller shall conform to ASME B16.33 and shall be of
mat eri al s and manuf acture conpatible with system materials used.
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2.

3 PI PE HANGERS AND SUPPCRTS

Pi pe hangers and supports shall conformto MSS SP-58 and MSS SP-69.

PART 3 - EXECUTI ON

3.

3.

1 EXCAVATI ON AND BACKFI LLI NG
1.1 Protection of Materials and Conmponents

Pi pe and tube openings shall be closed with caps or plugs during installation.
Equi prent shall be protected from dirt, water, and chenical or mechanical
damage. At the conpletion of all work, the entire system shall be thoroughly
cl eaned.

.1.2 Workmanshi p and Defects

Pi pi ng, tubing and fittings shall be clear and free of cutting burrs and
defects in structure or threading and shall be thoroughly brushed and chi p-and
scal e-blown. Defects in piping, tubing or fittings shall not be repaired.
When defective piping, tubing, or fittings are located in a system the
defective material shall be repl aced.

.2 PROTECTI VE COVERI NG
.2.1 Aboveground Metallic Piping Systens

.2.1.1 Ferrous Surfaces

Shop primed surfaces shall be touched up with ferrous nmetal priner. Surfaces
that have not been shop prined shall be solvent cleaned. Surfaces that
contain |loose rust, loose mll scale and other foreign substances shall be
mechanically cleaned by power wire brushing and prinmed with ferrous netal
primer. Primed surface shall be finished with two coats of exterior oil paint
or vinyl paint.

.3 | NSTALLATI ON

Installation of the gas systemshall be in conformance with the manufacturer's
recommendati ons and applicable provisions of NFPA 54, AGA-01, and as
i ndi cated. Pipe cutting shall be done w thout danmage to the pipe. Unless
ot herwi se authorized, cutting shall be done by an approved type of mechani cal
cutter. \Wheel cutters shall be used where practicable.

.3.1 Metallic Piping Installation

Changes in direction of piping shall be made with fittings only; mitering or
not ching pipe to formelbows and tees or other similar type construction wll
not be permitted. Branch connection may be nade with either tees or forged
branch outlet fittings. Branch outlet fittings shall be forged, flared for
i mprovenent of flow where attached to the run, and reinforced agai nst external
strains. Al umi num all oy pipe shall not be used in exterior |ocations or
under gr ound.
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3.3.2 Metallic Tubing Installation

Metal lic tubing shall be installed using gas tubing fittings approved by the
tubi ng manufacturer. Branch connections shall be nmade with tees. All tubing
end preparation shall be nade with tools designed for the purpose. Al um num
al l oy tubing shall not be used in exterior |ocations or underground.

3.3.3 Conceal ed Piping in Buildings

When installing piping which is to be conceal ed, unions, tubing fittings,
running threads, right- and |eft-hand couplings, bushings, and swing joints
made by conbi nations of fittings shall not be used.

3.3.4 Aboveground Piping

Aboveground piping shall be run as straight as practicable along the alignnment
indicated and with a minimumof joints. Piping shall be separately supported.
Exposed horizontal piping shall not be installed farther than 6 inches from
nearest parallel wall in laundry areas where clothes hanging could be
attenpt ed.

3.3.5 Final Gas Connections

Unl ess ot herwi se specified herein, final connections shall be made with rigid
netallic pipe and fittings. Provide accessi ble gas shutoff valve and coupling
for each gas equi pment item

3.4 PIPE JO NTS

Pipe joints shall be designed and installed to effectively sustain the
longitudinal pull-out forces caused by contraction of the piping or
superinposed | oads.

3.4.1 Threaded Metallic Joints

Threaded joints in nmetallic pipe shall have tapered threads evenly cut and
shall be made with UL approved graphite joint sealing compound for gas service
or tetrafluoroethylene tape applied to the male threads only. Threaded joints
up to 1-1/2 inches in diameter may be made with approved tetrafl uoroethyl ene
tape. Threaded joints up to 2 inches in dianmeter may be made with approved
joint sealing conpound. After cutting and before threading, pipe shall be
reaned and burrs shall be renoved. Caul king of threaded joints to stop or
prevent |eaks shall not be permitted.

3.4.2 Welded Metallic Joints

Beveling, alignnent, heat treatnment, and inspection of welds shall conformto
ASME B31.2. Weld defects shall be renoved and repairs made to the weld, or
the weld joints shall be entirely removed and rewel ded. After filler netal
has been renoved fromits original package, it shall be protected or stored so
that its characteristics or welding properties are not affected adversely.
El ectrodes that have been wetted or have |ost any of their coating shall not
be used.
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3.4.3 Flared Metallic Tubing Joints

Flared joints in metallic tubing shall be made with special tools recommended
by the tubing manufacturer. Flared joints shall be used only in systens
constructed from nonferrous pipe and tubing, when experience or tests have
denmonstrated that the joint is suitable for the conditions, and when adequate
provisions are made in the design to prevent separation of the joints.
Metallic ball sleeve conpression-type tubing fittings shall not be used for
t ubi ng j oi nts.

3.4.4 Solder or Brazed Joints

Joints in netallic tubing and fittings shall be nmade with materials and
procedures reconmended by the tubing supplier. Joints shall be brazed with
material having a nmelting point above 1000 degrees F. Brazing alloys shal
not contain phosphorous.

3.5 PIPE SLEEVES

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the time of
construction. Sl eeves shall not be installed in structural menbers except
where indicated or approved. All rectangul ar and square openings shall be as
det ai | ed. Each sleeve shall extend through its respective wall, floor or
roof, and shall be cut flush with each surface, except in nechanical room
floors not l|ocated on grade where clanping flanges or riser pipe clanps are
used. Unless otherw se indicated, sleeves shall be |arge enough to provide a
m ni mum cl earance of 1/4 inch all around the pipe. Sleeves in bearing walls,
wat er proof i ng menbrane floors, and wet areas shall be steel pipe. Sleeves in
nonbearing walls, floors, or ceilings my be steel pipe, galvanized sheet
metal with lock-type longitudinal seam or noisture-resistant fiber or
plastic. For penetrations of fire walls, fire partitions and floors which are
not on grade, the annul ar space between the pipe and sl eeve shall be seal ed
with firestopping material and seal ant that neet the requirement of Section
07270 - FI RESTOPPI NG

3.6 Pl PES PENETRATI NG WATERPROOFI NG MEMBRANES

Pi pes penetrating waterproofing menbranes shall be installed as specified in
Section 15405 - PLUMBI NG, HOSPI TAL.

3.7 FIRE SEAL

Penetrations of fire rated partitions, walls and floors shall be in accordance
with Section 07270 - FlI RESTOPPI NG

3.8 ESCUTCHEONS
Escut cheons shall be provided for all finished surfaces where gas piping

passes through floors, walls, or ceilings except in boiler, utility, or
equi prent roons.
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3.9 SPECI AL REQUI REMENTS

Drips, grading of the lines, freeze protection, and branch outlet |ocations
shal |l be as shown and shall conformto the requirements of NFPA 54.

3.10 BU LDI NG STRUCTURE

Bui | ding structure shall not be weakened by the installation of any gas
pi ping. Beanms or joists shall not be cut or notched.

3.11 PIPING SYSTEM SUPPCRTS

Gas piping systens in buildings shall be supported with pipe hooks, metal pipe
straps, bands or hangers suitable for the size of piping or tubing. Gas
pi pi ng system shall not be supported by other piping. Spacing of supports in
gas piping and tubing installations shall conformto the requirements of NFPA
54. The selection and application of supports in gas piping and tubing
installations shall conformto the requirements of MSS SP-69.

3.12 ELECTRI CAL BONDI NG AND GROUNDI NG

A gas piping systemwithin a building shall be electrically continuous and
bonded to a grounding el ectrode as required by NFPA 70.

3.13 TESTING

Before any section of a gas piping systemis put into service, it shall be
carefully tested to assure that it is gastight. Prior to testing, the system
shal |l be bl own out, cleaned and cleared of all foreign material. Each joint
shall be tested by nmeans of an approved gas detector, soap and water, or an
equi val ent nonfl ammabl e sol ution. Testing shall be conpleted before any work
is covered, enclosed, or concealed. All testing of piping systens shall be
done with due regard for the safety of enployees and the public during the
test. Bul kheads, anchorage and bracing suitably designed to resist test
pressures shall be installed if necessary. Oxygen shall not be used as a
testing medi um

3.13.1 Purging

After testing is conpleted, and before connecting any appliances, all gas
pi ping shall be fully purged. LPG piping tested using fuel gas wth
appl i ances connected does not require purging. Piping shall not be purged
into the conmbustion chanber of an appliance. The open end of piping systens
bei ng purged shall not discharge into confined spaces or areas where there are
ignition sources unless the safety precautions recommended in NFPA 54 are
fol | owed.

3.13.2 Labor, Materials and Equi prment

All | abor, materials and equi pment necessary for conducting the testing and
purgi ng shall be furnished by the Contractor

--000o0- -
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SECTI ON 15565
HEATI NG SYSTEM GAS- FI RED HEATERS

PART 1 - GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN GAS ASSCCI ATl ON LABORATORI ES ( AGAL)

AGAL- 01 (1995; Supple Dec 95) Directory of Certified
Appl i ances and Accessories

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI Z721. 44 (1991; Zz21.44a; Z721. 44b?I Gas-Fired Gravity and

Fan Type Direct Vent W Fur naces
ANSI Z721. 49 (1992; Zz21.49a) Gas-Fired Gravity and Fan Type
Vented Wal | Furnaces
ANSI Z721. 66 (1988; Z21.66a; Z21.66b) Automatic Vent Danper
Devices for Use with Gas-Fired Appliances
ANSI 783. 4 (1991; z83.4a) Direct Gas-Fired Make-Up Air
Heaters
ANSI Z783.6 (1990; Zz83.6a; Z83.6b) Gas-Fired Infrared
Heaters
ANSI 783.8 (1990; Zz83.8a; Z83.8b) Gas Unit Heaters
ANSI 783.9 (1990; Zz83.9a) Gas Fired Duct Furnaces
NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATl ON ( NEMR)
NEMA MG 1 (1993; Rev 1) Motors and Generators
NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)
NFPA 54 (1992) National Fuel Gas Code
NFPA 211 (1992) Chi meys, Fireplaces, Vents, and Solid

Fuel - Burni ng Appliances
UNDERWRI TERS LABORATORI ES (UL)
UL- 06 (1995) Gas and G| Equi prent Directory
1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
foll owi ng shall be subnmitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Data
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Heating System FIO

Spare parts data for each different itemof materials and equi prent
specified, after approval of the detail drawi ngs, and not |ater than 3
nonths prior to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and source of

suppl y.
SD- 04 Drawi ngs
Heating System GA

Detail drawi ngs consisting of illustrations, schedul es, performance charts,

i nstructions, brochures, diagrams, and other information to illustrate the
requi renents and operation of the system Detail draw ngs for space heating
equi prent, controls, associated equiprent, and for piping and wiring.

Draw ngs shall show proposed | ayout and anchorage of equi pment and

appurt enances, and equi prent relationship to other parts of the work

i ncl udi ng cl earances for mai ntenance and operation

SD-06 | nstructions
Heating System FIO

Si x conmplete copies of operating instructions outlining the step-b%-step
procedures required for systemstartup, operation and shutdown. The
Instructions shall include the nanufacturer's nane, nodel nunber, service
manual , parts list, and brief description of all equipment and basic
operating features. Six conplete copies of maintenance instructions listing
routi ne mai ntenance, possible breakdowns, repairs and troubl eshooting guide.
The instructions shall include sinplified piping, wiring, and contro

di agrams for the systemas installed.

SD- 09 Reports
Testing, Adjusting, and Bal ancing; GA.

Test reports shall be subnmitted in booklet formshowing all field tests
performed to adjust each conponent and all field tests performed to prove
conpliance with the sPecified performance criteria, upon conpletion and
testing of the installed system Each test report shall indicate the fina
position of controls.

1.3 GENERAL REQUI REMENTS

1.3.1 Nanepl ates
Each nmaj or conponent of equi pnment shall have the manufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber on a
pl ate secured to the equi pnent.

1.3.2 Equi prment Cuards
Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts so located that any person may cone in close proximty
thereto shall be conpletely enclosed or guarded. High-tenperature equi pnent

and piping so located as to endanger personnel or create a fire hazard shal
be guarded or covered with insulation of type specified for service.
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1.3.3 Verification of D nensions

The Contractor shall beconme thoroughly famliar with all details of the
work, verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perform ng any work.

1.4 DELIVERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be stored with
protection fromweather, humdity and tenperature variations, dirt and dust,
or other contam nants.

PART 2 - PRODUCTS
2.1 STANDARD PRODUCTS

Mat eri al and equi pnent shall be standard products of a manufacturer
regularIY engaged in manufacturing of the products. Equipnent shal
essentially duplicate equiprment that has been in satisfactory use at |east 2
years prior to bid opening.

2.2 ELECTRI CAL VWORK

El ectrical motor driven equi prent shall be provided conplete with notors,
notor starters, and controls. Mtors shall conformto NEMA MG 1.

El ectrical equi pment and wiring shall be in accordance with Section 16415 -
ELECTRI CAL WORK, | NTERIOR. Electrical characteristics shall be as specified
or indicated. Unless otherw se indicated notors of 745.7 W (1 Hp) and above
shal |l be high efficiency type. Mtor starters shall be provided conplete
with thermal overl oad protection and other appurtenances necessary for the
notor control specified. Each notor shall be of sufficient size to drive

t he equi pnent at the specified capacity w thout exceedi ng the nanepl ate
rating of the notor. Manual or automatic control and protective or signa
devices required for the operation specified and any control wring required
for controls and devices specified, but not shown, shall be provided.

2.3 HEATERS

Heaters shall be equiﬁped for and adjusted to burn natural gas. Each heater
shall be provided with a gas pressure regulator that will satisfactorily
[imt the main gas burner supPIy pressure. Heaters shall have an
intermttent or interrupted electrically ignited pilot or a direct electric
ignition system Safety controls shall conformto the ANSI standard
specified for each heater. Mounting brackets and hardware shall be

furni shed by the heater manufacturer and shall be factory finished to match
t he supported equi pnent.

2.3.1 Gas Fired Furnace

Furnace shall be in accordance with ANSI Z83.9. Furnace shall be
power-vented type. Furnace shall have automatic ignition. Furnace shal
enPloy net ered conbustion air with enclosed draft diverter (no open flue
collar). Furnace heat exchangers shall be al um numclad steel or stainless
steel. Furnace shall have m ni mum steady state efficiency of 80 percent at
maxi mum r at ed capacit% and 75 percent at mnimumrated capacity that is
provi ded and all owed by the controls. Furnace shall be provided with a

di scharge air thernmostat which controls the unit's burner
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2.4 THERMOSTATS

Thernostats shall be the adjustable electric or electronic type. Contro
wiring required to conplete the space tenperature control system shall be

i ncluded. Thernostats shall have a 2 degree C (3 degree F) differential and
a set point range of 4 to 24 degree C (40 to 75 degrees F). Thernostats
shal |l be the single stage type.

2.5 VENT PI PI NG
Vent piping shall conformto the requirements of NFPA 54.
2.6 FACTORY FI NI SHES

Equi pnrent and conponent itens, when fabricated fromferrous netal, shall be
factory finished with the manufacturer's standard fi nish.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

Equi pnrent shall be installed as indicated and in accordance with the
recomendati ons of the equi pment manufacturer and the listing agency, except
as otherw se specified.

3.1.1 Heating Equipnent

Heaters shall be installed with clearance to conbustibles conplying with

m ni mum di stances as deterni ned by AGAL-01, UL-06 and as indicated on each
heat er apBrovaI and listing plate. Heaters shall be independently supported
fromthe building structure as indicated and shall not rely on support from
suspended ceiling systens.

3.1.2 Vents

Vent danpers, piping and structural penetrations shall be |ocated as

i ndi cated. Vent danper installation shall conformto ANSI Z21.66. Vent

pi pes, where not connected to a masonry chinneY conform ng to NFPA 211

shal | extend through the roof or an outside wall and shall term nate, in
conpliance with NFPA 54. Vents Passing t hr ough wat er proof nenbranes shal

be provided with the necessary flashings to obtain waterproof installations.

3.1.3 Gas Piping

Gas piping shall be connected as indicated and shall conmply with the
appl i cabl e requirements at Section 15488 - GAS Pl Pl NG SYSTEMS.

3.2 TESTING ADJUSTI NG, AND BALANCI NG

Testing, adjusting, and bal ancing shall be as specified in Section 15990 -
TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS.

3.3 Training

The Contractor shall conduct a training course for the maintenance and
operating staff. The training period of 4 hours normal working tinme shal
start after the systemis functionally conplete but before the fina
acceptance tests. The training shall include all of the items contained in
t he operating and mai ntenance Instructions as well as denonstrations of
routi ne mai ntenance operations. The Contracting O ficer shall be given at

| east two weeks advance notice of such training.

--000o0- -
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PART 1 -

1.

GENERAL

1 REFERENCES

A99R0007

SECTI ON 15653

Al R- CONDI TI ONI NG SYSTEM ( UNI TARY TYPE)

The publications listed bel ow forma part of this specification to the extent

ref erenced.

only.

The publications are referred to in the text by basic designation

Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARI

ARI

ARI

ARI

ARI

ARI

ARI

ARI

AVERI CAN NATI ONAL STANDARDS

ANSI

ANSI

270

410

495

700

710

720

750

760

Al3.1

S1.13

(1984) Sound Rating of Qutdoor Unitary Equi pnent

(1991) Forced-Circul ati on Ai r- Cool i ng and
Air-Heating Coils

(1993) Refrigerant Liquid Receivers

(1993) Specifications for Fluorocarbon and O her
Refrigerants

(1986) Liquid-Line Driers

(1988) Refrigerant Access Valves and Hose
Connectors

(1987) Thermostatic Refrigerant Expansion Val ves

(1987) Solenoid Valves for Use with Volatile
Refrigerants

| NSTI TUTE ( ANSI)

(1981; R 1993) Scherme for the ldentification of
Pi pi ng Systens

(1971; R 1986) Methods for the Measurenent of
Sound Pressure Levels

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47

ASTM A 48

ASTM A 53

ASTM A 106

(1990) Ferritic Malleable Iron Castings
(1994a) Gray Ilron Castings

(1995a) Pipe, Steel, Black and Hot-Dipped,
Zi nc- Coat ed Wl ded and Seanl ess

(1994) Seanl ess Car bon St eel Pi pe for
Hi gh- Tenperature Service
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ASTM A 123 (1989a) ZzZinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on lIron and Steel
Har dwar e

ASTM A 181 (1995b) For gi ngs, Car bon St eel , for
Gener al - Pur pose Pi pi ng

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts and Nuts

ASTM A 193 (1996) Alloy-Steel and Stainless Steel Bolting

Materials for Hi gh-Tenperature Service

ASTM A 234 (1996) Piping Fittings of Wought Carbon Steel
and Alloy Steel for Mderate and Elevated
Tenper at ures

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60 000 PSI
Tensile Strength

ASTM A 334 (1991) Seam ess and Wl ded Carbon and Al l oy- St eel
Tubes for Low Tenperature Service

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 653 (1995) Steel Sheet, Zinc-Coated (Gal vanized) or

Zinc-lron Alloy-Coated (Galvannealed) by the
Hot - Di p Process

ASTM A 733 (1993) Welded and Seam ess Carbon Steel and
Austenitic Stainless Steel Pipe Nipples

ASTM B 32 (1995b) Sol der Met al

ASTM B 62 (1993) Conposition Bronze or Qunce Metal Castings

ASTM B 75 (1993) Seam ess Copper Tube

ASTM B 88 (1993a) Seam ess Copper Water Tube

ASTM B 117 (1994) (Operating Salt Spray (Fog) Testing
Appar at us

ASTM B 280 (1993a) Seani ess Copper Tube for Air Conditioning
and Refrigeration Field Service

ASTM B 650 (1995) Electrodeposited Engineering Chrom um
Coatings of Ferrous Substrates

ASTM C 67 (1994) sanpling and Testing Brick and Structural
Clay Tile

ASTM C 534 (1994) Preformed Flexible Elastoneric Cellular

Thermal | nsulation in Sheet and Tubul ar Form
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ASTM

ASTM

ASTM
ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AVERI CAN
( ASHRAE)

Facility

C 916

C 1071

D 520
D 596

D 1384

D 1784

D 2000

D 3308

E 84

E 437

F 104

F 872

A99R0007

(1985; R 1990) Adhesives for Duct Thernal
I nsul ation

(1991) Thermal and Acoustical Insulation (d ass
Fi ber, Duct Lining Material)

(1984; R 1989) Zinc Dust Pignent
(1991) Reporting Results of Analysis of Water

(1994) Corrosion Test for Engine Coolants in
G asswar e

(1992) Rigid Poly(Vinyl Chloride) (PVC) Compounds
and Chlorinated Poly(Vinyl Chloride) (CPVC
Conpounds

(1995) Rubber Products in Autonotive Applications
(1991a) PTFE Resin Skived Tape

(1994) Surface Burning Characteristics of
Buil ding Materials

(1992) Industrial Wre Cloth and Screens (Square
Openi ng Seri es)

(1993) Nonnetallic Gasket Materials

(1984; R 1990) Filter Units, Air Conditioning:
Vi scous- | mpi ngenment Type, C eanabl e

SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG ENG NEERS

ASHRAE 15

ASHRAE 34

ASHRAE 52.1

ASHRAE 64

ASHRAE 127

(1994) safety Code for Mechanical Refrigeration

(1994) Nunber Desi gnati on and Saf ety
Classification of Refrigerants

(1992) Gravinetric and Dust-Spot Procedures for
Testing Air-Cleaning Devices Used in General
Ventilation for Renmoving Particul ate Matter

(1989) Methods of Testing Renpte Mechani cal - Draft
Evaporative Refrigerant Condensers

(1988) Method of Testing for Rating Computer and
Data Processing Room Unitary Air-Conditioners

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME

B1.20.1

(1983; R 1992) Pipe Threads, GCeneral Purpose
(1 nch)
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME
ASME

ASME

ASME

ASME

ASME

AVERI CAN
AVNA

AVMERI CAN

Fac

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B31.

B31.

B40.

BPV

BPV

PTC

ility

5

11

21

22

26

39

Vil Div 1

23

A99R0007

(1988; Errata Cct 88; Bl16.5a) Pipe Flanges and
Fl anged Fittings

(1993) Factory-Made Wought Steel Buttwel ding
Fittings

(1991) Forged Fittings, Socket - Wl ding and
Thr eaded

(1992) Nonnetallic Flat Gaskets for Pipe Flanges

(1989) Wought Copper and Copper Alloy Sol der
Joint Pressure Fittings

(1988) Cast Copper Alloy Fittings for Flared
Copper Tubes

(1986; R 1994) Malleable Iron Threaded Pipe
Uni ons C asses 150, 250, and 300

(1992; B31.1la; B31.1b; B31.1c) Power Piping
(1992; B31.5a) Refrigeration Piping

(1991) Gauges - Pressure Indicating Dial Type -
El asti c El enent

(1995; Addenda Dec 1995) Boiler and Pressure
Vessel Code; Section WVIII, Pressure Vessels
Division 1 - Basic Coverage

(1995; Addenda Dec 1995) Boiler and Pressure
Vessel Code; Section |X, WlIlding and Brazing
Qualifications

(1986; Addenda 1992, R 1992) Atnospheric Wter
Cool i ng Equi prment

WATER WORKS ASSCCI ATI ON ( AWMA)

C606

(1987) G ooved and Shoul dered Joints

VELDI NG SOCI ETY ( AWB)

AWG- 01

AWS A5. 8

AWS D1.1

(1991) Brazi ng Handbook

(1992) Filler Metals for Brazing and Braze
Wel di ng

(1994) Structural Welding Code - Stee

ASSCCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM

AHAM 01

(1994) Directory of Certified Room Air
Condi tioners
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CALI FORNI A REDWOOD ASSCCI ATI ON ( CRA)

CRA- 01

(1992) Standard Specifications for G ades of
Cal i forni a Redwood Lunber

COOLI NG TONER | NSTI TUTE (CTI)

CTl

CTl

ACT- 105

St d- 103

Std-111

Std-114

Std-134

Std- 137

WVB- 112

(1990) Acceptance Test Code for Water Cooling
Tower s

(1986) The Design of Cooling Towers with Redwood
Lunber

(1986) GCear Speed Reducers

(1986) Specifications for the Design of Cooling
Towers with Douglas Fir Lumber

(1985) Plywood for Use in Cooling Towers

(1988) Fiberglass Pultruded Structural Products
for Use in Cooling Towers

(1986) Pressure Preservative Treatnent of Lunber

EXPANSI ON JO NT MANUFACTURERS ASSCCI ATI ON ( EIMR)

EJMA- 01

HYDRAULI C | NSTI TUTE (HI)

H -01

(1993) EJMA St andards

(1983) Standards for Centrifugal, Rotary and
Reci procating Punps

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS | NDUSTRY ( MSS)

M5S

M5S

M5S

M5S

M5S

M5S

M5S

SP- 25

SP- 58

SP- 67

SP- 69

SP-70

SP-71

SP-72

(1993) sStandard Marking System for Valves,
Fittings, Flanges and Uni ons

(1993) Pipe Hangers and Supports - Materials,
Desi gn and Manuf acture

(1990) Butterfly Valves

(1991) Pi pe Hangers and Supports - Sel ection and
Appl i cation

(1990) Cast Iron Gate Valves, Flanged and
Threaded Ends

(1990) Cast Iron Swi ng Check Val ves, Flanges and
Threaded Ends

(1992) Ball Valves with Flanged or Butt-Wel ding
Ends
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MSS SP-78

MSS SP- 80

MBS SP- 85

M5S SP-110

A99R0007
(1987; R 1992) Cast Iron Plug Val ves, Flanged and
Threaded Ends
(1987) Bronze Gate, d obe, Angle and Check Val ves

(1994) Cast Iron dobe & Angle Valves, Flanged
and Threaded Ends

(1992) Ball Valves Threaded, Socket-Welding,
Sol der Joint, G ooved and Fl ared Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMB)

NEMA 250

NEMA I CS 6

NEMA MG 1

NEMA MG 2

(1991) Encl osures for Electrical Equipment (1000
Vol ts Maxi mum

(1993) Enclosures for Industrial Control and
Syst ens

(1993; Rev 1-1993) Modtors and Generators
(1989; Rev 1) Safety Standard for Construction

and Quide for Selection, Installation, and Use of
El ectric Motors and CGenerators

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 54

NFPA 70

NFPA 90A

NFPA 214

NFPA 255

(1992) National Fuel Gas Code
(1996) National Electrical Code

(1993) Installation of Air Conditioning and
Ventilating Systens

(1992) Water-Cooling Towers

(1990) Method of Test of Surface Burning
Characteristics of Building Materials

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSCCI ATI ON ( NAI MA)

NAI MA- 01

(1993) Fibrous d ass Duct Construction Standards

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSCCI ATI ON ( SMACNA)

SMACNA- 05

SMACNA- 06

SMACNA- 10

(1992) Fire, Smoke and Radiation  Danper
Installati on Guide for HVAC Systens

(1995) HVAC Duct Construction Standards - Meta
and Fl exible

(1985) HVAC Air Duct Leakage Test Manua

UNDERWRI TERS LABORATORI ES (UL)

UL-01

(1996; Supple) Building Materials Directory
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UL-03 (1996) El ectri cal Construction Materi al s
Directory

UL- 05 (1996; Supple) Fire Resistance Directory

UL 181 (1996; Rev COct 1996) Factory-Made Air Ducts and
Ai r Connectors

uL 207 (1993; Rev thru Mar 1995) Refrigerant-Containing
Conponents and Accessories, Nonelectrical

UL 214 (1993) Tests for Flame-Propagation of Fabrics and
Fi |l ms

UL 484 (1993; Rev thru Aug 1996) Room Air Conditioners

UL 555 (1995) Fire Danpers

UL 586 (1990; Rev Apr 1995) Hi gh Ef fi ci ency,
Particulate, Air Filter Units

UL 723 (1996) Test for Surface Burning Characteristics
of Building Materials

UL 900 (1994) Test Performance of Air Filter Units

UL 1995 (1995) Heating and Cool i ng Equi prent

WESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)

WAPA- 01 (1995; Supple Nos. 1, 2, and 3) Western Lunber
Grading Rules 95

1.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Data
Ai r-Condi tioning/ Heat Punp System FIO

Manuf acturer's standard catal og data, prior to the purchase or installation of
a particular conponent, shall be highlighted to show brand nane, nodel nunber,
size, options, performance charts and curves, etc. in sufficient detail to
denmonstrate conpliance with contract requirenents. Data shall be subnitted
for each specified component. Data shall include manufacturer's reconmended
installation instructions and procedures. |f vibration isolation is specified
for a unit, vibration isolator literature shall be included containing catal og
cuts and certification that the isolation characteristics of the isolators
provi ded neet the manufacturer's recomrendati ons.

Spare Parts Data; FIO
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Spare parts data for each different item of equipnent specified, after
approval of detail drawi ngs and not later than 1 nonths prior to the date of
beneficial occupancy. The data shall include a conplete list of parts and
supplies, with current unit prices and source of supply, a recomended spare
parts list for 1 year of operation, and a list of the parts recomended by the
manuf acturer to be replaced on a routine basis.
SD- 04 Drawi ngs
Ai r-Condi tioning/ Heat Punp System GA

Drawi ngs shall provi de adequate detail to denonstrate conpliance with contract
requi rements. Draw ngs shall consist of:

(1) Equipnent |ayouts which identify assenbly and installation details.

(2) Plans and elevations which identify clearances required for
mai nt enance and operation

(3) Wring diagrams which identify each component individually and
i nterconnected or interlocked rel ationshi ps between conponents.

(4) Foundation draw ngs, bolt-setting information, and foundation bolts
prior to concrete foundati on construction for equi pment indicated or required
to have concrete foundations.

(5) Details, if piping and equi pment are to be supported other than as
i ndi cated, which include |oadings and type of frames, brackets, stanchions, or
ot her supports.

(6) Automatic tenperature control diagrans and control sequences.

(7) Installation details which includes the amount of factory set
super heat and correspondi ng refrigerant pressure/tenperature.

SD-06 | nstructions
Framed I nstructions; FIO.

Framed instructions for posting, at least 2 weeks prior to construction
conpl eti on.

SD- 07 Schedul es
Tests; FIO
A letter, at least 10 working days in advance of each tests, advising the
Contracting O ficer of the test. Individual letters shall be submtted for
t he condenser water system refrigerant system ductwork |leak tests, cooling
tower tests, condenser water quality tests, and the system performance tests.
Each letter shall identify the date, tine, and location for each test.

SD- 09 Reports

Tests; GA.
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Si x copies of each test containing the information described bel ow in bound
8-1/2 by 11 inch booklets. I ndi vi dual reports shall be submitted for the
condenser water system refrigerant system ductwork |eak tests, and the
cooling tower tests.

(1) The date the tests were perfornmed.
(2) A list of equipnment used, with calibration certifications.
(3) Initial test summari es.
(4) Repairs/adjustments perforned.
(5) Final test results.
System Performance Tests; GA

Si x copies of the report shall be provided in bound 8-1/2 by 11 inch booklets.
The report shall document conmpliance with the specified performance criteria
upon conpletion and testing of the system The report shall indicate the
nunber of days covered by the tests and any conclusions as to the adequacy of
the system The report shall also include the follow ng informati on and shal
be taken at least three different times at outside dry-bulb tenperatures that
are at least 5 degrees F apart:

(1) Date and outside weather conditions.
(2) The load on the system based on the follow ng:

The refrigerant used in the system

Condensi ng tenperature and pressure.

Suction tenperature and pressure.

Anmbi ent, condensing and cool ant tenperatures

Runni ng current, voltage and proper phase sequence for each phase
of all notors.

A~~~
DO O TOD
— e

(3) The actual on-site setting of operating and safety controls.

(4) Thernostatic expansion val ve superheat - value as deternined by field
t est

(5) Subcooling

(6) High and low refrigerant tenmperature switch set-points
(7) Low oil pressure switch set-point

(8) Defrost systemtinmer and thernostat set-points

(9) Misture content

(10) Capacity control set-points

(11) Field data and adjustnents which affect unit performance and energy
consunpti on.
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(12) Field adjustnments and settings which were not permanently marked as
an integral part of a device.

| nspections; FIO

Test report, at the conpletion of one year of service, in bound 8-1/2 by 11
i nch booklets. The report shall identify the condition of the cooling tower
and condenser. The report shall also include a conmparison of the condition of
the cooling tower and condenser with the nmanufacturer's recomrended operating
condi tions.

SD- 13 Certificates
Ai r-Condi tioning/ Heat Punp System FIO

Where the system conponents, or equipnent are specified to conply wth
requi rements of ARI, ASHRAE, ASME, or UL, proof of such conpliance shall be
provided. The label or listing of the specified agency shall be acceptable
evi dence. In lieu of the label or listing, a witten certificate from an
approved, nationally recogni zed testing organi zati on equi pped to perform such
services, stating that the itens have been tested and conform to the
requirements and testing nmethods of the specified agency nmay be submitted.
VWhen performance requirenents of this project's drawi ngs and specifications
vary from standard ARl rating conditions, conmputer printouts, catalog, or
other application data certified by ARl or a nationally recognized | aboratory
as described above shall be included. If ARl does not have a current
certification programthat enconpasses such application data, the nmanufacturer
may self certify that his application data conplies with project performance
requi rements in accordance with the specified test standards.

Service Organi zations; FIO

A certified list of qualified permanent service organi zations for support of
t he equi pment which includes their addresses and qualifications. The service
organi zati ons shall be reasonably convenient to the equi pnment installation and
be able to render satisfactory service to the equipnent on a regular and
emergency basis during the warranty period of the contract.

SD-19 Operation and Mi ntenance Manual s
Operation Manual; FIO

Si x conpl ete copi es of an operation manual in bound 8-1/2 by 11 inch booklets
listing step-by-step procedures required for system startup, operation, and
shut down. The bookl ets shall include the manufacturer's name, nodel nunber,
and parts list. The manual s shall include the manufacturer's nane, node
nunmber, service manual, and a brief description of all equipnent and their
basi ¢ operating features.

Mai nt enance Manual ; FI O
Si x conpl ete copi es of maintenance manual in bound 8-1/2 by 11 inch booklets
listing routine maintenance procedures, possible breakdowns and repairs, and

a troubl e shooting guide. The manual s shall include piping and equi pnent
| ayouts and sinplified wiring and control diagrams of the systemas installed.
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1.3 DELIVERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather and contami nation. Proper
protection and care of all material before, during, and after installation
shall be the Contractor's responsibility. Any materials found to be danaged
shall be replaced at the Contractor's expense. During installation, piping
and similar openings shall be capped to keep out dirt and other foreign
matter.

1.4 PRQIECT/ SI TE CONDI TI ONS
1.4.1 Verification of D nensions

The Contractor shall becone familiar with all details of the work, verify
dimensions in the field, and advise the Contracting Officer of any discrepancy
bef ore perforning any work.

1.4.2 Draw ngs

Because of the small scale of the drawings, it is not possible to indicate all
offsets, fittings, and accessories that may be required. The Contractor shal
carefully investigate the plunbing, fire protection, electrical, structura
and finish conditions that would affect the work to be performed and arrange
such work accordingly, furnishing required offsets, fittings, and accessories
to meet such conditions. Equipnment, ductwork, and piping arrangenents shal
fit into space allotted and allow adequate acceptable clearances for
installation, replacenent, entry, servicing, and nmaintenance.

PART 2 - PRODUCTS
2.1 STANDARD PRODUCTS

Materi al s and equi prent shall be standard products of a manufacturer regularly
engaged in the manufacturing of such products, which are of a simlar
mat eri al, design and workmanship. The standard products shall have been in
satisfactory comercial or industrial use for 2 years prior to bid opening.
The 2 year use shall include applications of equipment and materials under
simlar circunmstances and of simlar size. The 2 years experience shall be
satisfactorily conpleted by a product which has been sold or is offered for
sal e on the commercial market through advertisements, manufacturer's catal ogs,
or brochures. Products having less than a 2 year field service record shal
be acceptable if a certified record of satisfactory field operation, for not
| ess than 6000 hours exclusive of the manufacturer's factory tests, can be
shown. Products shall be supported by a service organization. System
conponents shall be environmentally suitable for the indicated | ocations.

2.2 NAMEPLATES

Maj or equi prent i ncl udi ng conpressors, condensers, receivers, heat exchanges,
fans, cooling towers, punps and motors shall have the manufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunmber on a plate
secured to the item of equipnent. Plates shall be durable and I|egible
t hr oughout equi pment |ife and made of anodized al um num or stainless steel

Pl ates shall be fixed in prominent |ocations with nonferrous screws or bolts.
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2.3 ELECTRI CAL VWORK

El ectrical equipment, motors, motor efficiencies, and wiring shall be in
accordance with Section 16415 - ELECTRI CAL WORK, |INTERIOR. Electrical notor
driven equipnent specified shall be provided conplete with nmotors, notor
starters, and controls. El ectrical characteristics shall be as shown, and
unl ess otherwi se indicated, all nmotors of 1 horsepower and above with open,
dri pproof, totally enclosed, or explosion proof fan cool ed encl osures, shall
be high efficiency type. Field wiring shall be in accordance wth
manuf acturer's instructions. Each nmotor shall conformto NEMA MG 1 and NEMA
MG 2 and be of sufficient size to drive the equiprment at the specified
capacity w thout exceeding the nanmeplate rating of the nmotor. Mbdtors shall be
continuous duty with the enclosure specified. Motor starters shall be
provi ded conplete with thermal overload protection and other appurtenances
necessary for the notor control indicated. Mtors shall be furnished with a
magnetic across-the-line or reduced voltage type starter as required by the
manuf act urer. Motor duty requirements shall allow for maxi mum frequency
start-stop operation and m ni mum encountered interval between start and stop.
Motors shall be sized for the applicable |oads. Mdtor torque shall be capable
of accelerating the connected | oad within 20 seconds with 80 percent of the
rated voltage naintained at notor ternminals during one starting period. Motor
bearings shall be fitted with grease supply fittings and grease relief to
out side of enclosure. Mnual or automatic control and protective or signal
devices required for the operation specified and any control wring required
for controls and devices specified, but not shown, shall be provided.

2.4 M SCELLANEQUS MATERI ALS
2.4.1 Unicellular Plastic Foam

Unicellular plastic foam shall be in accordance with ASTM C 534, Form T,
except that D Factor shall not exceed 0.28 at 75 degrees F nean tenperature.

2.4.2 Bird Screen

Screen shall be in accordance with ASTM E 437, Type 1, Cass 1, 2 by 2 nesh,
0.063 inch dianmeter alumnumw re or 0.031 inch diameter stainless steel wre.

2.5 UNI TARY EQUI PMENT, PACKAGE SYSTEM

Unit shall be an air-cooled factory assenbl ed, weatherproof packaged unit as
indicated. Unit shall be the air-conditioning type conform ng to applicable
Underwriters Laboratories (UL) standards including UL 1995. Unit shall be
rated in accordance with ARl 210/240. Unit shall be provided with equi prent
as specified in paragraph "System Conmponents". Evaporator or supply fans
shall be doubl e-wi dth, double inlet, forward curved, backward inclined, or
airfoil blade, centrifugal scroll type. Motors shall have dripproof
encl osures. Condenser fans shall be manufacturer's standard for the unit
specified and may be either propeller or centrifugal scroll type. Unit shall
be provided with a factory operating charge of refrigerant and oil or a
hol ding charge. Unit shipped with a holding charge shall be field charged
with refrigerant and oil in accordance with manufacturer's recomrendati ons.
Qut door unit shall produce a maxi mum ARl sound rating of 10 bels in accordance
with ARl 270.
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2.5.1 Air-to-Refrigerant Coils

Air-to-refrigerant coils shall have nonferrous tubes of 3/8 inch mninum
di ameter with copper or aluminumfins that are mechanically bonded or sol dered
to the tubes. Casing shall be gal vanized steel or alum num Cont act of
dissimlar metals shall be avoided. Coils shall be tested in accordance with
ASHRAE 15 at the factory and be suitable for the working pressure of the
install ed system Each coil shall be dehydrated and sealed after testing and
prior to evaluation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a holding charge shall be field charged. Separ at e expansi on devi ces
shal | be provided for each conpressor circuit.

2.5.2 Conpressor

Conpressor shall be direct drive, sem -hernetic or hermetic reciprocating, or
scroll type capable of operating at partial |oad conditions. Conpressor shal
be capabl e of continuous operation down to the |owest step of unloading as
specified. |If standard with the manufacturer, two or nore conpressors may be
used in lieu of a single conpressor with unloading capabilities, in which case
the conpressors shall operate in sequence, and each conpressor shall have an
i ndependent refrigeration circuit through the condenser and evaporator
Compressors shall start in the unloaded position. Each conpressor shall be
provided with vibration isolators, crankcase heater, thernmal overl oads, high
and | ow pressure safety cutoffs and protection agai nst short cycling.

2.5.3 Refrigeration Circuit

Ref ri gerant contai ning components shall conply with ASHRAE 15 and be factory
tested, cleaned, dehydrated, charged, and sealed. Refrigerant charging val ves
and connections, and punpdown valves shall be provided for each circuit

Filter-drier shall be provided in each liquid line and be reversible-flow

type. Refrigerant flow control devices shall be an adjustable superheat
thernostatic expansion valve with external equalizer matched to coil
capillary or thernostatic control, and a pilot solenoid controlled,

| eak-tight, four-way refrigerant flow reversing val ve.
2.5.4 Unit Controls

Unit shall be internally prewired with a 24 or 120 volt control circuit
powered by an internal transformer. Ternminal blocks shall be provided for
power wiring and external control wiring. Unit shall have cutoffs for high
and low pressure, and low oil pressure for conpressors wth positive
di spl acement oil punps, supply fan failure and safety interlocks on al
service panels. Adj ust abl e-cycle timers shall prevent short-cycling.
Mil tiple conpressors shall be staged by neans of a tine delay. Unit shall be
internally protected by fuses or a circuit breaker in accordance with UL 1995.
Low cost cooling shall be made possible by nmeans of a control circuit which
wi Il nodul ate danmpers to provide 100 percent outside air while |ocking out
conpr essors.
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2.

2.

6 SYSTEM COVPONENTS
6.1 Refrigerant and Q|

Refrigerant shall be one of the fluorocarbon gases. Refrigerants shall have
nunber designations and safety classifications in accordance with ASHRAE 34.

Refrigerants shall nmeet the requirements of AR 700 as a mnimm
Refrigerants shall have an Ozone Depletion Potential (ODP) of |less than or
equal to 0.05. Contractor shall provide and install a conplete charge of

refrigerant for the installed system as reconmended by the manufacturer.
Except for factory sealed units, two conplete charges of lubricating oil for
each conpressor crankcase shall be furnished. One charge shall be used during
the system performance testing period. Follow ng the satisfactory conpletion
of the performance testing, the oil shall be drained and replaced with a
second charge. Lubricating oil shall be of a type and grade recomended by
the manufacturer for each conpressor. VWhere color leak indicator dye is
i ncor por at ed, charge shall be in accordance wth manuf acturer's
recomrendati on.

.6.2 Fans

Fan wheel shafts shall be supported by either maintenance-accessible
lubricated antifriction block-type bearings, or permanently |ubricated bal
bearings. Unit fans shall be selected to produce the cfmrequired at the fan
total pressure. Motor starters, if applicable, shall be magnetic
across-the-line type with a dripproof enclosure. Thermal overload protection
shall be of the manual or automatic-reset type. Fan wheel s or propellers
shal |l be constructed of al um num or gal vani zed steel. Centrifugal fan whee
housi ngs shall be of gal vani zed steel, and both centrifugal and propeller fan
casi ngs shall be constructed of alum num or gal vani zed steel. Steel elenents
of fans, except fan shafts, shall be hot-di pped gal vani zed after fabrication
or fabricated of mll galvanized steel. MII-galvanized steel surfaces and
edges damaged or cut during fabrication by form ng, punching, drilling,
wel ding, or cutting shall be recoated with an approved zinc-rich conpound
Fan wheels or propellers shall be statically and dynamically bal anced.
Direct-drive fan nmotors shall be of the multiple-speed variety. The sheave
size shall be selected so that the fan speed at the approxi mate m dpoint of

the sheave adjustment will produce the specified air quantity. Centrifuga
scroll-type fans shall be provided with streamined orifice inlet and V-belt
drive. Each drive will be independent of any other drive. Propeller fans

shall be direct-drive drive type with fixed pitch blades. V-belt driven fans
shall be mounted on a corrosion protected drive shaft supported by either
mai nt enance- accessible lubricated antifriction block-type bearings, or
permanently lubricated ball bearings. Each drive will be independent of any
ot her drive. Drive bearings shall be protected with water slingers or
shields. V-belt drives shall be fitted with guards where exposed to contact
by personnel and fixed pitch sheaves.

.6.3 Primary Heating

.6.3.1 Gas Furnace Unit

Gas fired funace section shall be integral to the air handling unit system and
shall be as specified in Section 15565 - HEATI NG SYSTEM GAS- FI RED HEATERS
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2.6.4 Pressure Vessels

Pressure vessels shall conformto ASME BPV VIII Div 1 or UL 207, as applicable
for maxi mum and m ni mum pressure or tenperature encountered. \Where referenced
publications do not apply, pressure conmponents shall be tested at 1-1/2 tines
desi gn working pressure. Refrigerant wetted carbon steel surfaces shall be
pi ckl ed or abrasive blasted free of mll scale, cleaned, dried, charged, and
seal ed.

2.6.5 |Internal Danpers

Danmpers shall be parallel blade type with renewable blade seals and be
integral to the unitary unit. Danper provisions shall be provided for each
outside air intake, exhaust, econom zer, and m xing boxes. Danpers shal

automati c nodul ati on and operate as specified.
2.6.6 Cabinet Construction

Casings for the specified unitary equi pment shall be constructed of gal vani zed
steel or alum num sheet netal and gal vani zed or al um num structural menbers.
M ni mum thickness of single wall exterior surfaces shall be 18 gauge
gal vani zed steel or .071 inch thick alumnumon units with a capacity above 20
tons and 20 gauge gal vani zed steel or 0.064 inch thick alumnumon units with
a capacity less than 20 tons. Casing shall be fitted with lifting provisions,
access panels or doors, fan vibration isolators, electrical control panel

corrosion-resi stant conponents, structural support  menbers, i nsul at ed
condensate drip pan and drain, and internal insulation in the cold section of
the casing. \Where double-wall insulated construction is proposed, m ninmum
exterior galvani zed sheet nmetal thickness shall be 20 gauge. Provisions to
permit replacenent of mjor unit conponents shall be incorporated

Penetrations of cabinet surfaces, including the floor, shall be sealed. Unit
shall be fitted with a drain pan which extends under all areas where water may

accunul at e. Drain pan shall be fabricated from Type 300 stainless steel
gal vani zed steel with protective coating as required, or an approved plastic
material. Pan insulation shall be water inpervious. Extent and effectiveness

of the insulation of unit air containnent surfaces shall prevent, wthin
limts of the specified insulation, heat transfer between the unit exterior
and anbient air, heat transfer between the two conditioned air streams, and
condensation on surfaces. |Insulation shall conformto ASTM C 1071. Paint and
finishes shall conply with the requirenments specified in paragraph "Factory
Coati ng".

2.6.6.1 CQutdoor Cabinet
Qut door cabinets shall be suitable for outdoor service with a weathertight,
i nsul ated and corrosion-protected structure. Cabinets constructed excl usively
for indoor service which have been nodified for outdoor service are not
accept abl e.

2.7 | NSULATI ON

2.7.1 Factory Installed Insulation

Factory applied insulation shall be as specified for the equipnment to be
i nsul ated except that refrigerant suction lines shall be insulated with
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uni cel lular plastic foam Insulation shall conply with the fire hazard rating
specified in Section 15250 - THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

2.8 TEMPERATURE CONTROLS

Tenmperature controls shall be fully coordinated with and integrated into the
exi sting air-conditioning system

2.9 REFRI GERANT PI PI NG

Refrigerant piping, valves, fittings, and accessories shall conformto the
requi rements of ASHRAE 15 and ASME B31. 5.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

Work shall be performed in accordance with the manufacturer's published
di agranms, recommrendations, and equipnent warranty requirenents. \Wher e
equi prent is specified to conformto the requirenments of ASME BPV VIII Div 1
and ASME BPV | X, the design, fabrication, and installation of the system shall
conformto ASME BPV VIII Div 1 and ASME BPV | X.

3.1.1 Equi pnent

Refrigeration equi pment and the installation thereof shall conformto ASHRAE
15. Necessary supports shall be provided for all equipnent, appurtenances,
and pipe as required, including frames or supports for conpressors, punps,
cooling towers, condensers, and simlar items. Conpressors shall be isolated
from the building structure. I f nechanical vibration isolators are not
provi ded, vibration absorbing foundations shall be provided. Each foundation
shall include isolation units consisting of machine and floor or foundation
fastenings, together with intermediate isolation material. In lieu of
concrete pad foundation, concrete pedestal block with isolators placed between
the pedestal block and the floor may be provided. Concrete pedestal bl ock
shall be of mass not |ess than three tinmes the conbined punp, notor, and base
wei ght s. I solators shall be selected and sized based on |oad-bearing
requi rements and the |owest frequency of vibration to be isolated. Li nes
connected to punps nounted on pedestal bl ocks shall be provided with flexible
connectors. Foundati on drawi ngs, bolt-setting information, and foundation
bolts shall be furnished prior to concrete foundation construction for al
equi prent indicated or required to have concrete foundations. Equi prent shal
be properly leveled, aligned, and secured in place in accordance wth
manuf acturer's instructions.

3.1.1.1 Fire-Rated Penetrations

Penetration of fire-rated walls, partitions, and floors shall be sealed as
specified in Section 07270 - FI RESTOPPI NG

3.1.1.2 Escutcheons
Fi ni shed surfaces where exposed piping, bare or insulated, pass through

floors, walls, or ceilings, except in boiler, utility, or equipment roomns,
shall be provided with escutcheons. VWere sleeves project slightly from
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fl oors, special deep-type escutcheons shall be used. Escut cheon shall be
secured to pipe or pipe covering.

3.1.2 Access Panels

Access panel s shall be provided for all conceal ed val ves vents, controls, and
itens requiring inspection or maintenance. Access panels shall be of
sufficient size and located so that the concealed itenms nmay be serviced and
mai nt ai ned or conpletely renmoved and replaced. Access panels shall be as
specified in Section 05500 - M SCELLANEQUS METALS.

3.1.3 Franed Instructions

Franmed instructions shall be framed under glass or |lam nated plastic and be
posted where directed. Instructions shall include equipnent |ayout, wring
and control diagrans, piping, valves and control sequences, and typed
condensed operation instructions. The condensed operation instructions shal

i ncl ude preventative mai ntenance procedures, methods of checking the system
for normal and safe operation, and procedures for safely starting and stopping
the system The instructions shall be posted before acceptance testing of the
system

3.2 TESTS

Tests shall be conducted in the presence of the Contracting Oficer
Uilities for testing shall be provided as specified in the SPECI AL CONTRACT
REQUI REMENTS. Water and electricity required for the tests will be furnished
by the Governnent. Any material, equipnment, instruments, and personnel
required for the test shall be provided by the Contractor. The services of a
qualified technician shall be provided as required to performall tests and
procedures indicated herein. Field tests shall be coordinated with Section
15990 - TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

3.3 CLEANI NG AND ADJUSTI NG

3.3.1 Equi pnent
Equi prent shall be wi ped clean, with all traces of oil, dust, dirt, or paint
spots renoved. Systemshall be maintained in this clean condition until final
acceptance. Bearings shall be lubricated with oil or grease as recomended
by the manufacturer. Belts shall be tightened to proper tension. Contro
val ves and other nmiscellaneous equipnment requiring adjustment shall be
adjusted to setting indicated or directed.

3.3.2 Testing, Adjusting, and Bal anci ng

Testing, adjusting, and bal ancing shall be as specified in Section 15990 -
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

--000o0- -
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SECTI ON 15895

Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

Al R MOVEMENT AND CONTROL ASSCClI ATI ON ( AMCA)

AMCA 210 (1985) Laboratory Methods of Testing Fans for
Rat i ng

AMCA 300 (1996) Reverberant Room Met hod for Sound Testing
of Fans

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABEMA)

ABEMA 9 (1990) Load Ratings and Fatigue Life for Ball
Beari ngs

ABEMA 11 (1990) Load Ratings and Fatigue Life for Roller
Beari ngs

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI S12. 32 (1990) Precision Methods for the Determ nation of
Sound Power Levels of Discrete-Frequency and
Nar r ow- Band Noi se Sources in Reverberation Roons

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 916 (1985; R 1990) Adhesives for Duct Thermal
I nsul ation

ASTM C 1071 (1991) Thermal and Acoustical Insulation (d ass
Fi ber, Duct Lining Material)

ASTM D 3359 (1995) Measuring Adhesion by Tape Test

ASTM E 84 (1994) Surface Burning Characteristics of

Buil ding Materials

ASTM E 437 (1992) Industrial Wre Cloth and Screens (Square
Openi ng Seri es)
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AMERI CAN SOCI ETY OF HEATING, REFRI GERATING AND Al R- CONDI TI ONI NG ENG NEERS
( ASHRAE)

ASHRAE 52.1

ASHRAE 68

ASHRAE 70

(1992) Gravinetric and Dust-Spot Procedures for
Testing Air-Cleaning Devices Used in General
Ventilation for Renmoving Particul ate Matter

(1986) Laboratory Method of Testing |n-Duct Sound
Power Measurenent Procedures for Fans

(1991) Method of Testing Rating the Performance
of Air Qutlets and Inlets

COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-1419

(Rev D) Filter El ement , Air Condi ti oni ng
(Vi scous- | npi ngenment and Dry Types, Repl aceabl e)

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 70

NFPA 90A

(1996) National Electrical Code

(1993) Installation of Air Conditioning and
Ventilating Systens

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSCCI ATI ON ( SMACNA)

SMACNA- 01

SMACNA- 05

SMACNA- 06

SMACNA- 10

(1975) Accepted Industry Practice for Industri al
Duct Construction

(1992) Fire, Smoke and Radiation  Danper
Installati on Guide for HVAC Systens

(1995) HVAC Duct Construction Standards - Metal
and Fl exible

(1985) HVAC Air Duct Leakage Test Manual

UNDERWRI TERS LABORATORI ES (UL)

UL-

UL

UL

UL

UL

UL

UL

05

181

555

705

723

900

1995

(1996; Supple) Fire Resistance Directory (3 Vol.)
(1996; Rev COct 1996) Factory-Made Air Ducts and
Ai r Connectors

(1995) Fire Danpers

(1994; Rev thru Mar 1996) Power Ventilators

(1993; Rev Apr 1994) Test for Surface Burning
Characteristics of Building Materials

(1994) Test Perfornmance of Air Filter Units

(1995) Heating and Cooling Equi prent
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1.2 COORDI NATI ON OF TRADES
Ductwork, piping offsets, fittings, and accessories shall be furnished as
required to provide a conplete installation and to elimnate interference
with other construction.
1.3 DELI VERY AND STORAGE
Equi prent delivered and placed in storage shall be stored with protection from
the weather, humidity and tenperature variations, dirt and dust, or other
cont ami nant s.
1.4 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:
SD- 01 Data
Conponents and Equi pnent Data; FlIO
Manuf acturer's catal og data shall be included with the detail drawi ngs for the
following items. The data shall be highlighted to show nodel, size, options,
etc., that are intended for consideration. Data shall be adequate to
denonstrate conpliance with contract requirements for the foll ow ng:
a. Piping Conmponents
b. Ductwork Conponents
c. Air Systenms Equi prent
d. Air Handling Units
SD- 04 Drawi ngs
Air Supply, Distribution, Ventilation, and Exhaust Equi pment; FI O
Drawi ngs shall consist of equi pnent |ayout including assenbly and installation
details and electrical connection diagrams; ductwork |ayout showi ng the
location of all supports and hangers, typical hanger details, gauge

rei nforcement, reinforcement spacing rigidity classification, and static
pressure and seal classifications; and piping |ayout showi ng the |ocation of

all guides and anchors, the load inposed on each support or anchor, and
typi cal support details. Draw ngs shall include any information required to
denonstrate that the system has been coordinated and will properly function as

a unit and shall show equipnent relationship to other parts of the work,
i ncludi ng cl earances required for operation and mai nt enance.
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SD- 06 Instructions
Test Procedures; FIO
Proposed test procedures for piping hydrostatic test, ductwork |eak test, and
performance tests of systens, at |east 2 weeks prior to the start of related
t esti ng.

Wel di ng Procedures; FIO

A copy of qualified welding procedures, at |least 2 weeks prior to the start of
wel di ng operati ons.

System Di agramnms; GA

Proposed di agrans, at |least 2 weeks prior to start of related testing. System
di agranms that show the |ayout of equipment, piping, and ductwork, and typed
condensed operation manual s explaining preventative mai ntenance procedures,
nmet hods of checking the system for normal, safe operation, and procedures for

safely starting and stopping the system shall be framed under glass or
| am nated plastic. After approval, these itenms shall be posted where
di rect ed.

SD-19 Operation and Mi ntenance Manual s
Air Supply, Distribution, Ventilation, and Exhaust Manuals; GA

Six manuals listing step-by-step procedures required for system startup,
operation, shutdown, and routine mai ntenance, at |east 2 weeks prior to field
training. The manuals shall include the manufacturer's name, nodel nunber,
parts list, list of parts and tools that should be kept in stock by the owner
for routine maintenance including the name of a local supplier, sinplified
wi ring and controls diagranms, troubl eshooting guide, and reconmended service
organi zation (including address and telephone number) for each item of
equi prent. Each service organi zation submitted shall be capable of providing
4 hour onsite response to a service call on an energency basis.

PART 2 - PRODUCTS
2.1 STANDARD PRODUCTS

Components and equipnment shall be standard products of a nmanufacturer
regul arly engaged in the manufacturing of products that are of a simlar
mat erial, design and workmanship. The standard products shall have been in
satisfactory comrercial or industrial use for 2 years before bid opening. The
2-year experience shall include applications of conponents and equi prent under
simlar circumstances and of simlar size. The 2 years must be satisfactorily
conmpl eted by a product which has been sold or is offered for sale on the
conmercial market through advertisements, manufacturers' catalogs, or
brochures. Products having less than a 2-year field service record will be
acceptable if a certified record of satisfactory field operation, for not |ess
than 6000 hours exclusive of the manufacturer's factory tests, can be shown.
The equi pnent itens shall be supported by a service organization
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2.2 ASBESTOS PROH BI TI ON
Asbest os and asbest os-contai ning products shall not be used.
2.3 NAMEPLATES

Equi prent shall have a nanmeplate that identifies the manufacturer's nane,
address, type or style, nodel or serial number, and catal og nunber.

2.4 EQUI PMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully enclosed or
guarded according to OSHA requirenments. H gh tenperature equi pment and piping
exposed to contact by personnel or where it creates a potential fire hazard
shal | be properly guarded or covered with insulation of a type specified.

2.5 ELECTRI CAL VWORK

El ectrical motor-driven equi pnent specified shall be provided conplete with
notor, notor starter, and controls. Unl ess otherwi se specified, electric
equi pnent, including wiring and notor efficiencies, shall be according to
Section 16415 - ELECTRI CAL WORK, | NTERI OR El ectrical characteristics and
encl osure type shall be as shown. Unless otherw se indicated, notors of 1 hp
and above shall be high efficiency type. Mdtor starters shall be provided
conplete with thermal overl oad protection and other appurtenances necessary.
Each nmotor shall be according to NEMA MG 1 and shall be of sufficient size to
drive the equipment at the specified capacity wi thout exceeding the naneplate
rating of the notor. Manual or automatic control and protective or signa
devi ces required for the operation specified, and any control wring required
for controls and devices, but not shown, shall be provided. Were two-speed
or variabl e-speed notors are indicated, solid-state variabl e-speed controller
may be provided to acconplish the sane function. Solid-state variabl e-speed
controllers shall be utilized for notors rated 10 hp or |ess. Adj ust abl e
frequency drives shall be used for larger notors.

2.6 DUCTWORK COMPONENTS
2.6.1 Metal Ductwork

All aspects of nmetal ductwork construction, including all fittings and
components, shall conply with SMACNA-06 unl ess otherw se specified. El bows
shall be radius type with a centerline radius of 1-1/2 times the width or
di ameter of the duct where space permits. Oherw se, el bows having a m ni mum
radius equal to the width or dianeter of the duct or square elbows wth
factory fabricated turning vanes may be used. Static pressure Cass 1/2, 1,
and 2 inch w.g. ductwork shall neet the requirements of Seal Class C. O ass
3 through 10 inch shall neet the requirenments of Seal Class A Seal ants shal

conform to fire hazard classification specified in Section 15250 - THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS. Pressure sensitive tape shall not be used
as a sealant. Spiral lock seam duct, and flat oval shall be made with duct
seal ant and | ocked with not |ess than 3 equally spaced drive screws or other
approved nethods indicated i n SMACNA-06. The seal ant shall be applied to the
exposed nmale part of the fitting collar so that the sealer will be on the
inside of the joint and fully protected by the netal of the duct fitting. One
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brush coat of the sealant shall be applied over the outside of the joint to at
least 2 inch band width covering all screw heads and joint gap. Dents in the
mal e portion of the slip fitting collar will not be acceptable. CQutdoor air
i ntake ducts and plenuns shall be fabricated with watertight soldered or
brazed joints and seans.

2.6.1.1 Transitions

Diverging air flow transitions shall be made with each side pitched out a
maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions for
converging air flow shall be made with each side pitched in a nmaxi mum of 30
degrees, for an included angle of 60 degrees, or shall be as indicated.
Factory-fabricated reducing fittings for systems using round duct sections
when forned to the shape of the ASME short flow nozzle, need not conmply with
t he maxi mum angl es specifi ed.

2.6.1.2 Insulated Nonnetal lic Flexible Duct Runouts

Fl exi bl e duct runouts shall be used only where indi cated. Runout |ength shal
be as shown on the draw ngs, but shall in no case exceed 5 feet. Runout s
shall be preinsulated, factory fabricated, and shall conmply w th NFPA 90A and
UL 181. Either field or factory applied vapor barrier shall be provided.
Where coil induction or high velocity units are supplied with vertical air
inlets, a stream ined and vaned and mitered el bow transition piece shall be
provi ded for connection to the flexible duct or hose. The |ast elbow to these
units, other than the vertical air inlet type, shall be a die-stanped el bow
and not a flexible connector. |Insulated flexible connectors may be used as
runouts. The insulated material and vapor barrier shall conform to the
requi renents of Section 15250 - THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.
The insulation material surface shall not be exposed to the air stream

2.6.1.3 General Service Duct Connectors

A flexible duct connector approximately 6 inches in width shall be provided
where sheet netal connections are nmade to fans or where ducts of dissinilar
metal s are connected. For round/oval ducts, the flexible naterial shall be
secured by stainless steel or zinc-coated, iron clinch-type draw bands. For
rectangul ar ducts, the flexible material |ocked to nmetal collars shall be
installed using normal duct construction methods. The conposite connector
systemshall conply with UL 214 and be classified as "flane-retarded fabrics"
in UL-01.

2.6.2 Ductwork Accessories
2.6.2.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enuns where indicated and at
all air flow measuring primaries, automatic danpers, fire danpers, coils,
thernostats, and other apparatus requiring service and inspection in the duct
system and unl ess otherwi se shown, shall conformto SMACNA-06. Access doors
shal | be provided upstream and downstream of air flow neasuring prinmaries and
heating and cooling coils. Doors shall be mnimum 15 x 18 inches, unless
ot herwi se shown. \Where duct size will not accompdate this size door, the
doors shall be nade as | arge as practicable. Doors 24 x 24 inches or |arger
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shall be provided with fasteners operable fromboth sides. Doors in insulated
ducts shall be the insul ated type.

2.6.2.2 Splitters and Manual Bal anci ng Danpers

Splitters and manual bal ancing danpers shall be furnished with accessible
operating mechani sms. VWere operators occur in finished portions of the
bui | di ng, operators shall be chromiumplated with all exposed edges rounded.
Manual volume control danpers shall be operated by | ocking-type quadrant
operators. Danpers and splitters shall be 2 gauges heavier than the duct in
whi ch installed. Unl ess otherwi se indicated, nultileaf danpers shall be
opposed bl ade type with maxi num bl ade width of 12 inches. Access doors or
panels shall be provided for all conceal ed danper operators and | ocking
setscrews. Unless otherw se indicated, the |ocking-type quadrant operators
for danpers, when installed on ducts to be thermally insulated, shall be
provided with stand-off nounting brackets, bases, or adapters to provide
cl earance between the duct surface and the operator not less than the
t hi ckness of the insulation. Stand-off nmounting itens shall be integral with
the operator or standard accessory of the danper nanufacturer. Vol une danpers
shal | be provided where indicated.

2.6.2.3 Air Deflectors and Branch Connecti ons

Air deflectors shall be provided at duct nounted supply outlets, at takeoff or
extension collars to supply outlets, at duct branch takeoff connections, and
at 90 degree el bows, as well as at l|ocations as indicated on the draw ngs or
ot herwi se specified. Coni cal branch connections or 45 degree entry
connections nmay be used in lieu of deflectors or extractors for branch
connections. Al air deflectors, except those installed in 90 degree el bows,
shal |l be provided with an approved neans of adjustnent. Adjustnent shall be
made from easily accessible neans inside the duct or froman adjustment with
sturdy lock on the face of the duct. \When installed on ducts to be thermally
i nsul ated, external adjustments shall be provided with stand-off nounting
brackets, integral with the adjustnent device, to provide clearance between
the duct surface and the adjustnent device not |ess than the thickness of the
thermal insulation. Air deflectors shall be factory-fabricated wunits
consisting of curved turning vanes or |ouver blades designed to provide
uni formair distribution and change of direction with minimum turbul ence or
pressure loss. Air deflectors shall be factory or field assenbled. Blade air
defl ectors, also called blade air extractors, shall be approved factory
fabricated units consisting of equalizing grid and adjustabl e blade and | ock.
Adj ust ment shall be easily made fromthe face of the diffuser or by position
adjustment and lock external to the duct. Stand-of f brackets shall be
provi ded on insul ated ducts and are described herein. Fixed air deflectors,
al so called turning vanes, shall be provided in 90 degree el bows.

2.6.3 Duct Sleeves, Framed Prepared Openings, Closure Collars

2.6.3.1 Duct Sleeves
Duct sl eeves shall be provided for round ducts 15 inches in dianmeter or |ess
passing through floors, walls, ceilings, or roof, and installed during
construction of the floor, wall, ceiling, or roof. Round ducts larger than 15

inches in diameter and square, rectangular, and oval ducts passing through
floors, walls, ceilings, or roof shall be installed through framed prepared
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openi ngs. The Contractor shall be responsible for the proper size and
| ocation of sleeves and prepared openings. Sleeves and franed openings are
also required where grilles, registers, and diffusers are installed at the
openi ngs. Framed prepared openings shall be fabricated from 20 gauge
gal vani zed steel, unless otherw se indicated. Were sleeves are installed in
bearing walls or partitions, black steel pipe, ASTM A 53, Schedule 20 shall be
used. Sleeve shall provide 1 inch clearance between the duct and the sl eeve
or 1 inch clearance between the insulation and the sleeve for insulated ducts.

2.6.3.2 Franed Prepared Openings

Openi ngs shall have 1 inch clearance between the duct and the opening or 1
i nch cl earance between the insulation and the opening for insulated ducts.

2.6.3.3 Closure Collars

Col lars shall be fabricated of gal vani zed sheet metal not |ess than 4 inches
wi de, unless otherw se indicated, and shall be installed on exposed ducts on
each side of walls or floors where sleeves or prepared openings are provided.
Collars shall be installed tight against surfaces. Collars shall fit snugly
around the duct or insulation. Sharp edges of the collar around insul ated
duct shall be ground snmooth to preclude tearing or puncturing the insulation
covering or vapor barrier. Collars for round ducts 15 inches in dianmeter or

| ess shall be fabricated from 20 gauge gal vani zed steel. Collars for round
ducts larger than 15 inches and square, and rectangular ducts shall be
fabricated from 18 gauge gal vani zed steel. Collars shall be installed with

fasteners on maximum 6 inch centers, except that not less than 4 fasteners
shal | be used.

2.6.4 Sound Attenuation Equi pnent
a. Acoustical Duct Liner:

Acoustical duct lining shall be fibrous gl ass designed exclusively for |ining
ductwork and shall conformto the requirements of ASTM C 1071, Type | and I|1I
Li ner conposition may be uniformdensity, graduated density, or dual density,
as standard with the manufacturer. Lining shall be coated, not less than 1
i nch thick. Where acoustical duct liner is used, liner or conbination of
l[iner and insulation applied to the exterior of the ductwork shall be the
thermal equivalent of the insulation specified in Section 15250 - THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS. Duct sizes shown shall be increased to
conpensate for the thickness of the lining used. In lieu of sheet nmetal duct
with field-applied acoustical lining, acoustically equivalent |engths of
fibrous glass duct or factory fabricated double-walled internally insulated
duct with perforated liner may be provided. Net insertion |loss value, static
pressure drop, and air flow velocity capacity data shall be certified by a
nati onal ly recogni zed i ndependent acoustical |aboratory.

2.6.5 Diffusers, Registers, and Gilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or
al umi num and shall distribute the specified quantity of air evenly over space
i ntended wi thout causing noticeable drafts, air novenent faster than 50 fpmin
occupi ed zone, or dead spots anywhere in the conditioned area. CQutlets for
di ffusion, spread, throw, and noise level shall be as required for specified
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performance. Performance shall be certified according to ASHRAE 70. Inlets
and outlets shall be sound rated and certified according to ASHRAE 70. Sound
power |evel shall be as indicated. Diffusers and registers shall be provided
with vol une danmper with accessible operator, unless otherw se indicated; or if

standard with the manufacturer, an automatically controlled device will be
acceptable. Vol une danpers shall be opposed bl ade type for all diffusers and
regi sters, except linear slot diffusers. Li near slot diffusers shall be

provided with round or elliptical balancing danpers.

2.6.5.1 Diffusers

Di ffuser types shall be as indicated. Ceiling mounted units shall be
furni shed with anti-smudge devices, unless the diffuser unit mnimzes ceiling
smudgi ng through design features. Diffusers shall be provided with air

defl ectors of the type indicated. Air handling troffers or conbination |ight
and ceiling diffusers shall conform to the requirenents of UL-03 for the
i nt erchangeabl e use as cooled or heated air supply diffusers or return air

units. Ceiling mounted units shall be installed with rims tight against
ceiling. Sponge rubber gaskets shall be provi ded between ceiling and surface
mount ed diffusers for air |eakage control. Suitable trim shall be provided
for flush mounted diffusers. Duct collar connecting the duct to diffuser

shall be airtight and shall not interfere with volune controller. Return or
exhaust units shall be simlar to supply diffusers.

2.6.5.2 Registers and Gilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical |ouver type simlar in
appearance to the supply register face. Regi sters shall be provided with
sponge-rubber gasket between flanges and wall or ceiling. Wal | supply
registers shall be installed at least 6 inches below the ceiling unless
otherwi se indicated. Return and exhaust registers shall be | ocated 6 inches
above the floor unless otherw se indicated. Four-way directional control may
be achieved by a grille face which can be rotated in 4 positions or by
adj ust ment of horizontal and vertical vanes. Giilles shall be as specified
for registers, wthout volune control danper.

2.6.6 Air Vents, Penthouses, and Goosenecks

Air vents, penthouses, and goosenecks shall be fabricated from gal vani zed

steel sheets with galvanized structural shapes. Sheet netal thickness,
rei nforcenent, and fabrication shall conform to SMACNA- 06. Louver bl ades
shall be accurately fitted and secured to frames. Edges of |ouver bl ades

shall be folded or beaded for rigidity and baffled to exclude driving rain.
Air vents, penthouses, and goosenecks shall be provided with bird screen.

2.6.7 Bird Screens and Franes
Bird screens shall conformto ASTM E 437, Type |, Cass 1, 2 by 2 nesh, 0.063

inch diameter aluminum wire or 0.031 inch dianeter stainless steel wre.
Frames shall be renovable type or stainless steel or extruded al um num
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2.

2.

7 AR SYSTEMS EQUI PMVENT
7.1 Fans

Fans shall be tested and rated according to AMCA 210. Fans nmay be connected
to the notors either directly or indirectly with V-belt drive. V-belt drives
shall be designed for not |less than 150 percent of the connected driving
capacity. Mdtor sheaves shall be variable pitch for 15 hp and bel ow and fi xed
pitch as defined by ARl Guideline D. Variable pitch sheaves shall be sel ected
to drive the fan at a speed which will produce the specified capacity when set
at the approximate nidpoint of the sheave adjustnent. VWhen fixed pitch
sheaves are furni shed, a replaceable sheave shall be provided when needed to
achi eve systemair balance. Mtors for V-belt drives shall be provided with
adjustable rails or bases. Renpvable netal guards shall be provided for al
exposed V-belt drives, and speed-test openings shall be provided at the center
of all rotating shafts. Fans shall be provided with personnel screens or
guards on both suction and supply ends, except that the screens need not be
provi ded, unless otherw se indicated, where ducts are connected to the fan.
Fan and notor assenblies shall be provided with vibration-isolation supports
or rmountings as indicated. Vi bration-isolation units shall be standard
products with published |oading ratings. Each fan shall be selected to
produce the capacity required at the fan static pressure indicated. Sound
power |evel shall be as indicated. The sound power |evel values shall be
obt ai ned according to AMCA 300. Standard AMCA arrangenent, rotation, and
di scharge shall be as indicated.

.7.1.1 Centrifugal Type Power Roof Ventilators

Fans shall be direct or V-belt driven with backward inclined, non-overl oading
wheel . Mot or conpartnment housing shall be hinged or renovable and
weat her proof, constructed of heavy gauge al um num Fans shall be provided
wi th birdscreen, disconnect switch, gravity danpers, roof curb, and extended
base. Mtors enclosure shall be dripproof type. Grease-laden kitchen exhaust
fans shall be centrifugal type according to UL 705 and fitted with V-belt
drive, round hood, and w ndband upblast discharge configuration, integra
resi due trough and col |l ecti on device, nmotor and power transmni ssion conponents
located in outside positively air ventilated conpartment. Lubricated bearings
shal | be provided.

.7.1.2 Ceiling Exhaust Fans

Suspended cabinet-type ceiling exhaust fans shall be centrifugal type,
di rect-driven. Fans shall have acoustically insulated housing. Integra

backdraft danper shall be chatter-proof. The integral face grille shall be of
egg-crate design or |ouver design. Fan notors shall be nmounted on vibration
isolators. Unit shall be provided with nounting flange for hanging unit from
above. Fans shall be U L. I|isted.

.7.2 Ar Filters

Air filters shall be listed according to requirements of UL 900, except high
efficiency particulate air filters of 99.97 percent efficiency by the DOP Test
met hod shall be as listed under the Label Service and shall neet the
requi rements of UL 586.
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2.

7.2.1 Replaceable Media Filters

Repl aceabl e nmedia filters shall be the dry-nedia type, of the size required to
suit the application. Filtering media shall be not less than 2 inches thick
fi brous glass nedia pad supported by a structural wire grid or woven wire
mesh. Pad shall be enclosed in a holding frame of not |ess than 16 gauge
gal vani zed steel, and equipped w th quick-opening nechanism for changing
filter nedia. The air flow capacity of the filter shall be based on net
filter face velocity not exceeding 300 feet per mnute, wth initia
resi stance of 0.15 inches water gauge. Average efficiency shall be not |ess
than 30 percent when tested according to ASHRAE 52. 1.

.8 FACTORY PAI NTI NG

Units which are not of gal vani zed construction according to ASTM A 123 or ASTM
A 924 shall be factory painted with a corrosion resisting paint finish.
I nternal and external ferrous metal surfaces shall be cleaned, phosphatised
and coated with a paint finish which has been tested according to ASTM B 117,
ASTM D 1654, and ASTM D 3359. Evidence of satisfactory paint performance for
a mninmum of 125 hours for units to be installed indoors and 500 hours for
units to be installed outdoors shall be submitted. Rating of failure at the
scribe mark shall be not less than 6, average creepage not greater than 1/8
inch. Rating of the inscribed area shall not be less than 10, no failure. On
units constructed of galvanized steel which have been welded, exterior
surfaces of welds or welds that have burned through fromthe interior shal
receive a final shop docket of zinc-rich protective paint according to ASTM D
520 Type 1I.

PART 3 - EXECUTI ON

3.

1 | NSTALLATI ON

Wirk shall be installed as shown and according to the manufacturer's di agrans
and recomendati ons.

.1.1 Condensate Drain Lines

Wat er seals shall be provided in the condensate drain fromall units. The
depth of each seal shall be 2 inches plus the nunber of inches, neasured in
wat er gauge, of the total static pressure rating of the unit to which the
drain is connected. Water seals shall be constructed of 2 tees and an
appropriate U bend with the open end of each tee plugged. Pipe cap or plug
cl eanouts shall be provided where indicated. Drains indicated to connect to
the sanitary waste system shall be connected by an indirect waste fitting.
Air conditioner drain lines shall be insulated as specified in Section 15250 -
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

.1.2 Equi pnent and Installation

Frames and supports shall be provided for tanks, conpressors, punps, valves,
air handling units, fans, coils, danpers, and other sinmlar itenms requiring
supports. Air handling units shall be floor nmounted or ceiling hung, as
i ndi cat ed. The nethod of anchoring and fastening shall be as detail ed.
Fl oor - nount ed equi prent, unl ess otherw se indicated, shall be set on not |ess
than 6 inch concrete pads or curbs doweled in place. Concrete foundations for
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circulating punmps shall be heavy enough to nminimze the intensity of the
vi brations transmitted to the piping and the surrounding structure, as

recomrended in witing by the punmp nmanufacturer. |In lieu of a concrete pad
foundation, a concrete pedestal block with isolators placed between the
pedestal block and the floor may be provided. The concrete foundation or

concrete pedestal block shall be of a mass not less than three tines the
wei ght of the conponents to be supported. Lines connected to the punp nounted
on pedestal blocks shall be provided with flexible connectors. Foundati on
draw ngs, bolt-setting information, and foundation bolts shall be furnished
prior to concrete foundation construction for all equipnent indicated or
required to have concrete foundations.

3.1.3 Access Panels

Access panels shall be provided for concealed valves, vents, controls,
danpers, and itens requiring inspection or maintenance. Access panels shal
be of sufficient size and | ocated so that the concealed itens may be serviced
and mai ntai ned or conpletely renmoved and repl aced.

3.1.4 Flexible Connectors

Pre-insul ated flexible connectors and fl exi bl e duct shall be attached to other
components in accordance with the latest printed instructions of the
manuf acturer to ensure a vapor tight joint. Hangers, when required to suspend
the connectors, shall be of the type recomended by the connector or duct
manuf acturer and shall be provided at the intervals recommended.

3.1.5 Sleeved and Franmed Openi ngs

Space between the sleeved or franed opening and the duct or the duct
i nsul ation shall be packed as specified in Section 07270 - FI RESTOPPI NG f or
fire rated penetrations. For non-fire rated penetrations, the space shall be
packed as specified in Section 07920 - JO NT SEALI NG

3.1.6 Metal Ductwork

Installation shall be according to SMACNA-06 unl ess otherw se indicated. Duct
supports for sheet nmetal ductwork shall be according to SMACNA-06, unless
ot herwi se specified. Friction beamclanps indicated in SMACNA-06 shall not be
used. Risers on high velocity ducts shall be anchored in the center of the
vertical run to allow ends of riser to nove due to thernmal expansion.
Supports on the risers shall allow free vertical novenent of the duct

Supports shall be attached only to structural franm ng nmenbers and concrete

sl abs. Supports shall not be anchored to nmetal decking unless a neans is
provi ded and approved for preventing the anchor from puncturing the neta
decki ng. VWhere supports are required between structural fram ng nenbers,

suitable intermediate metal framing shall be provided. Were C-clanps are
used, retainer clips shall be provided.

3.1.7 Acoustical Duct Lining
Lining shall be applied in cut-to-size pieces attached to the interior of the
duct with nonflammable fire resistant adhesive conformng to ASTM C 916, Type

I, NFPA 90A, UL 723, and ASTM E 84. Top and bottom pi eces shall |ap the side
pi eces and shall be secured with wel ded pins, adhered clips of netal, nylon
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or high inpact plastic, and speed washers or wel ding cup-head pins installed
according to SMACNA-06. Wl ded pins, cup-head pins, or adhered clips shall
not distort the duct, burn through, nor mar the finish or the surface of the
duct. Pins and washers shall be flush with the surfaces of the duct Iiner and
all breaks and punctures of the duct liner coating shall be sealed with the
nonfl anmabl e, fire resistant adhesive. Exposed edges of the liner at the duct

ends and at other joints where the lining will be subject to erosion shall be
coated with a heavy brush coat of the nonflamrable, fire resistant adhesive,
to prevent delam nation of glass fibers. Duct liner may be applied to flat

sheet metal prior to form ng duct through the sheet netal brake. Lining at
the top and bottom surfaces of the duct shall be additionally secured by

wel ded pins or adhered clips as specified for cut-to-size pieces. O her
net hods indicated in SMACNA-06 to obtain proper installation of duct liners in
sheet netal ducts, including adhesives and fasteners, will be acceptable.

3.1.8 Dust Control

To prevent the accumulation of dust, debris and foreign material during

construction, tenporary dust control protection shall be provided. The
di stribution system (supply and return) shall be protected with tenporary
seal -offs at all inlets and outlets at the end of each day's work. Tenporary

protection shall remain in place until systemis ready for startup.
3.1.9 Insulation

Thi ckness and application of insulation materials for ductwork, piping, and
equi pment shall be according to Section 15250 - THERMAL | NSULATION FOR
MECHANI CAL SYSTEMS. CQutdoor air intake ducts and plenums shall be externally
insulated up to the point where the outdoor air mixes with the outside air
stream

3.1.10 Duct Test Hol es

Holes with closures or threaded holes with plugs shall be provided in ducts
and plenuns as indicated or where necessary for the use of pitot tube in
bal ancing the air system Extensions, conplete with cap or plug, shall be
provi ded where the ducts are insul ated.

3.1.11 Power Roof Ventilator Munting

Foanmed 1/2 inch thick, closed-cell, flexible elastomer insulation shall cover
wi dth of roof curb mounting flange. Where wood nailers are used, holes shall
be pre-drilled for fasteners.

3.1.12 Power Transm ssion Conponents Adjustnent

V-belts and sheaves shall be tested for proper alignment and tension prior to
operation and after 72 hours of operation at final speed. Belts on drive side
shall be uniformy | oaded, not bouncing. Alignment of direct driven couplings
shall be to within 50 percent of manufacturer's maxi mum all owabl e range of
m sal i gnment .
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3.2 FIELD PAI NTI NG AND PI PI NG | DENTI FI CATI ON

Finish painting of itens only primed at the factory or surfaces not
specifically noted otherwi se and identification for piping are specified in
Section 09900 - PAINTI NG CGENERAL.

3.3 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign matter.
A temporary bypass shall be provided for water coils to prevent flushing water
frompassing through coils. Strainers and valves shall be thoroughly cl eaned.
Prior to testing and balancing, air shall be renmoved from water systens by
operating the air vents. Tenporary neasures, such as piping the overflow from
vents to a collecting vessel shall be taken to avoid water danage during the
venting process. Air vents shall be plugged or capped after the system has
been vented. |Inside of ducts, plenuns, and casing shall be thoroughly cl eaned
of debris and blown free of small particles of rubbish and dust and then shall
be vacuum cl eaned before installing outlet faces. Equipnment shall be w ped
clean, with traces of oil, dust, dirt, or paint spots renoved. Tenpor ary
filters shall be provided prior to startup of all fans that are operated
during construction, and new filters shall be installed after all construction
dirt has been renmoved fromthe building, and the ducts, plenuns, casings, and
other itens specified have been vacuum cl eaned. System shall be maintained in

this clean condition until final acceptance. Bearings shall be properly
lubricated with oil or grease as recomended by the manufacturer. Belts shal
be tightened to proper tension. Control valves and other niscellaneous

equi pment requiring adjustnment shall be adjusted to setting indicated or
directed. Fans shall be adjusted to the speed indicated by the nmanufacturer
to nmeet specified conditions.

3.4 TESTING ADJUSTI NG AND BALANCI NG
Testing, adjusting, and bal ancing shall be as specified in Section 15990 -
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS. Testing, adjusting, and
bal anci ng shall begin only when the air supply and distribution, including
controls, has been conpleted, with the exception of performance tests.

3.5 PERFORMANCE TESTS

After testing, adjusting, and bal anci ng has been conpl eted as specified, each

system shall be tested as a whole to see that all itens performas integra
parts of the system and tenperatures and conditions are evenly controlled
t hr oughout the buil ding. Corrections and adjustments shall be nade as

necessary to produce the conditions indicated or specified. Capacity tests
and general operating tests shall be conducted by an experienced engineer.
Tests shall cover a period of not less than 1/2 days for each system and shal
demonstrate that the entire system is functioning according to the
speci fications. Coi nci dental chart recordings shall be made at points
i ndi cated on the drawings for the duration of the tinme period and shall record
the tenperature at space thernostats or space sensors, the hunidity at space
hum di stats or space sensors and the anbient tenperature and hunmidity in a
shaded and weat her protected area.
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3.6 FIELD TRAI NI NG

The Contractor shall conduct a training course for operating and mai nt enance
personnel as designated by the Contracting Oficer. Training shall be
provi ded for a period of 4 hours of normal working tine and shall start after
the systemis functionally conplete but prior to the performance tests. The
field instruction shall cover all of the itens contained in the approved
Operating and Mai ntenance | nstructions.
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SECTI ON 15990

TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI S1.4 (1983; S1.4A) Sound Level Meters

ANSI S1.11 (1986; R 1993) Oct ave- Band and
Fracti onal - Oct ave- Band Anal og and Digital Filters

AMERI CAN SOCI ETY OF HEATING, REFRI GERATING AND Al R CONDI TI ONI NG ENG NEERS
( ASHRAE)

ASHRAE 111 (1988) Practices for Measurenent, Testi ng,
Adj usting, and Balancing of Building Heating,
Ventilation, Air-Conditioning and Refrigeration
Syst ens
ASSCCI ATED Al R BALANCE COUNCI L ( AABC)
AABC MN\-1 (1989) Nati onal Standards for Testing and
Bal anci ng Heati ng, Ventil ating, and Air
Condi tioni ng Systens
NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB- 01 (1991) Procedural Standards for Testing Adjusting
Bal anci ng of Environmental Systens

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 90A (1993) Installation of Air Conditioning and
Ventilating Systens

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON ( SMACNA)

SMACNA- 07 (1993) HVAC Systenms - Testing, Adjusting and
Bal anci ng

.2 GENERAL REQUI REMENTS

The Contractor shall select AABC M\-1, NEBB-01, SMACNA- 07 or ASHRAE 111 as the
standard for providing testing, adjusting and balancing of air and water
syst ems. The selected standard shall be wused throughout the project.
Testing, adjusting, and bal ancing shall be acconplished by a firmcertified
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for testing and bal anci ng by Associated Air Bal ance Council (AABC) or Nationa
Envi ronnental Bal anci ng Bureau (NEBB). Prior to testing, adjusting, and
bal anci ng, the Contractor shall verify that the systens have been installed
and are operating as specified. Approved detail drawings and all other data
required for each system and/or conponent to be tested shall be nade avail abl e
at the jobsite during the entire testing, adjusting and bal ancing effort. The
Contractor shall verify that all bal ancing devices are properly installed to
permt testing, adjusting and bal ancing and that all duct |eakage tests have
been conpleted prior to testing, adjusting and balancing. The Contracting
Officer shall be notified in witing of all equipnment, conmponents, or
bal anci ng devices, that are danaged, incorrectly installed, or mssing, as
wel | as any design deficiencies that will prevent proper testing, adjusting,
and bal ancing. Testing, adjusting, and bal ancing shall not commence unti
approved by the Contracting Oficer. I nstrunmentation accuracy shall be in
accordance with the standard selected in this paragraph.

1.3 | NSTRUMENT ACCURACY REQUI REMENTS

All instrunentation shall be checked for accuracy before begi nning testing,
adj usting and balancing procedures. I nstrunent accuracy shall be in
accordance with the standard selected in paragraph GENERAL REQUI REMENTS.
Checks may be carried out against simlar equiprment maintai ned specifically
for checking purposes or by the manufacturer or a recogni zed testing facility.
All instrunentation used for testing shall be calibrated within 6 nonths of
use. Pitot tubes and U-tube manonmeters do not require checking. |In no case
shall the instrunentation accuracy be |ess than specified by the instrunent
manuf acturer. Any instrument falling out of calibration during the process of
bal ancing and testing shall be recalibrated or renpved from the site and
repl aced by a properly calibrated instrunent. No instruments shall be all owed
to remain on-site that are not in calibration

1.4 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 09 Reports
Testing and Bal anci ng; FIO

Three copies of a prelimnary report, 30 days before bal anci ng comrences. The
report shall be organized by specific systens and shall clearly identify each
item of equipnment to be tested, adjusted, and bal anced. The appropriate test
procedures and neasurenents to be taken for each item of equi pment shall be
listed. Instrument calibration records shall be provided on forns shown in
AABC MN-1 or SMACNA-O07. Manuf acturer's specified accuracy shall be shown.
The report shall include floor plans showing all measurement |ocations and
types of measurements to be nade. Al related data necessary for testing

bal anci ng, and adjusting, including fan curves and punp curves, shall be
i ncluded. A systemreadi ness checklist, simlar to that shown in SMACNA-07,
shall be included. The report shall contain a listing of the deficiencies of
all systems to be tested, adjusted and bal anced and the corrective action
taken. The report shall contain a schedule for the testing and bal anci ng.
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Si x copies of the final report on forns shown in AABC MN\-1 or SMACNA-07, 30
days after conmpletion of the test and bal ance operation. Data shall be in a
hard bound cover identifying the project nane, |ocation, date of subnittal

name of Contractor, and a general title indicating the specific area and type
of work, and shall be signed by a registered professional engineer, enployed
by the test and balance firm who has a mninmm of 2 years experience in

testing, adjusting and bal anci ng work. The final report shall include a
summary describing test nethods, test results, and major corrective actions
taken. The report shall include as-tested floor plans showi ng all neasurenent

| ocations and types of neasurenents made. The air handling unit data shal
include a static pressure profile diagram and pitot tube traverses where
possible. Air distribution data shall include coded draw ngs which show the
exact |ocation of each air outlet.

Al instrunents that are recalibrated and brought back onto the jobsite after
being found to be out of <calibration shall have recalibration records
submtted on forms shown in AABC MN-1 or SMACNA- 07.

SD- 13 Certificates
Qualification; FIO

Qualification data, 90 days prior to testing and bal anci ng operations. The
test and balance firmshall be certified by the Associated Air Bal ance Council

(AABC) or the National Environnental Balancing Bureau (NEBB). The | ead
bal anci ng technician shall be qualified by AABC or NEBB and his qualification
data shall include past experience on at |east five sinilar projects.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTI ON

3.1 TESTI NG AND BALANCI NG

3.1.1 Cenera

The facility shall be essentially complete with final ceiling, walls, w ndows,
doors and partitions in place. Doors and wi ndows surroundi ng each area to be
bal anced shall be cl osed during testing and bal anci ng operations. Air systens
shall be conplete and operable wth bal anci ng danmpers, ducting, diffusers,
returns, flow control boxes and control conponents in place. Exhaust fans and
fume hoods shall be operational. Hydronic systems shall be conplete and
operabl e with bal ancing val ves, flow neters, coils, punps, piping and contro
components in place. Al neasurenments and adjustnments shall be made using
procedures described in standard sel ected in paragraph GENERAL REQUI REMENTS.
Air notion and distribution fromair terninals shall be as shown. Snpke tests
may be used to denonstrate proper air distribution fromair termnals. Al
data i ncludi ng deficiencies encountered and corrective action taken shall be
recorded. |f a systemcannot be adjusted to neet the design requirements, the
Contractor shall pronptly notify the Contracting Oficer in witing.

3.1.2 Air Systens

Clean filters shall be installed at the beginning of the testing, adjusting,
and bal ancing effort. Each systemshall be adjusted until all flow quantities
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are within plus ten percent and mnus zero percent. Danpers shall be checked
for tight shutoff. Air |eakage around danpers shall be verified. Fans shal
be checked for correct direction of rotation and proper speed shall be
verified. Fire and snmoke danpers shall be tested at system design air flowto
ensure proper closure in accordance with NFPA 90A and nanufacturer's
instructions prior to building occupancy.

3.1.2.1 Ceneral Bal ancing Methods

In addition to the requirenments for specific systems, flows in supply, exhaust
and return air systems shall be balanced using the nmethods in standard
sel ected in paragraph GENERAL REQUI REMENTS. Throttling |osses shall be
limted. Air flow adjustments shall be nade by first adjusting the fan speed
to neet the design flow conditions. Fan speed adjustnment may not be required
for fan notors which are | ess than one horsepower, or if throttling results in
no greater than an additional 1/3 horsepower draw above that required if the
fan speed were adjusted. Flows and pressures shall be checked in all main
risers and supply ducts at all supply, exhaust and return fan di scharges. Al
flows shall be recorded before and after each adjustnent.

3.1.2.2 Specific Systens
Al l special or additional procedures for testing and bal ancing shall be in
accordance with the applicable requirements of the standard selected in

paragraph GENERAL REQUI REMENTS. |If a system has diversity, only the required
quantity of wi de open term nals shall be used to neet the design air flow

3.1.3 Marking of Setting
Fol Il owi ng final acceptance of certified reports by the Contracting Oficer,
the setting of all HVAC adjustnent devices including valves, splitters, and
danpers shall be pernmanently marked by the testing and bal anci ng engi neer so
t hat adjustnent can be restored if disturbed at any tine.

3.1.4 Marking of Test Ports

The testing and bal anci ng engi neer shall permanently and legibly mark and

identify the location points of the duct test ports. If the ductwork has
exterior insulation, these markings shall be made on the exterior side of the
ductwork insulation. Al'l  penetrations through ductwork and ductwork

i nsulation shall be properly sealed to prevent air |eakage or |oss of vapor
barrier.

3.1.5 Sound Level Testing

After the systens are properly tested, adjusted and bal anced, sound |evels
shall be checked in accordance with the applicable provisions of AABC M\- 1.
Cct ave-band anal ysis and noi se-criteria curve data shall be recorded on forns
shown in AABC MN\-1. Al'l occupied areas including offices, corridors,
auditorium and neeting roons, and hospital roons shall be verified to be
within the sound levels shown or as specified. Any areas not neeting the
requi rements of AABC MN-1 or the specifications or draw ngs shall be clearly
indicated on the form and an explanation of all discrepancies shall be
provided in test report.
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3.2 CONTROL SYSTEMS

Testing, adjusting, and bal ancing of the systens shall be coordinated with the
control systeminstallation. Al control components shall be verified to be
properly installed and operating as specified before proceeding with testing,
adj usting, and balancing. Verification shall be in accordance with AABC M\-1.

3.3 COVPLETION TI ME FOR TESTI NG

If conpletion time for the building precludes perfornmng these tests at or
near design tenperature and conditions, the tests wll be considered as
prelimnary for acceptance of the building for beneficial use. The Contractor
will be responsible for final testing and fine bal ancing of the heating and
cooling system during the next heating and cooling season at a time when
out side conditions are at or near design conditions. |f weather conditions
during the heating and cooling season do not approach design conditions, the
final testing will be conpleted prior to 15 February for heating and 30 August
for cooling follow ng conpletion of the building.

--000o0- -
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SECTI ON 16262

AUTOVATI C TRANSFER SW TCHES

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C37.13 (1990) Low Vol tage AC Power Circuit Breakers Used
in Encl osures

| EEE C37.90.1 (1989; R 1991) I|EEE Standard Surge W thstanding
Capability (SWC) Tests for Protective Relays and
Rel ay Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMB)

NEMA I CS 1 (1993) Industrial Controls and Systens

NEMA | CS 2 (1993) Industrial Control Devices, Controllers
and Assenblies

NEMA | CS 4 (1993) Term nal Blocks for Industrial Use

NEMA | CS 6 (1993) Enclosures for Industrial Control and
Syst ens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
NFPA 110 (1993) Energency and Standby Power Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 1008 (1989; Rev thru Dec 1993) Automatic Transfer
Swi t ches
UL 1066 (1993; Rev May 1993) Low Vol tage AC and DC Power

Circuit Breakers Used in Encl osures

.2 GENERAL REQUI REMENTS

.2.1 Standard Product

Materi al and equi prent shall be a standard product of a manufacturer regularly
engaged in the manufacture of the product and shall essentially duplicate
itens that have been in satisfactory use for at l|least 2 years prior to bid
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openi ng. The experience use shall include applications of equipnent and
material s under simlar circunstances and of the sane design and rating as the
switches specified. Equipnment itenms shall be capabl e of being serviced by an
organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site.

1.2.2 Nanepl ates

Nanepl ates shall be made froma corrosion-resistant netal with not |ess than
6.4 mm (1/4 inch) tall raised or engraved characters. The nameplate shall be
mounted to the front of the enclosure and shall conmply wth naneplate
requi rements covered by NEMA | CS 2.

1.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 04 Drawi ngs
Swi tches, FIO

A one-line diagram of each ATS assenbly and elenentary, or schematic, and
wiring diagramof the unit. An interface equi pnent connection di agram show ng
all conduit and wiring between the ATS and all other related equipnent.
Devi ce and nanepl ate nunbers and item nunbers shown on the list of equipnent
and material shall appear on draw ngs wherever the item of equipnent or
materi al appears. The one-line diagramshall show interlocking provisions and
cautionary notes, if any. Qperating instructions shall be shown on the
one-line diagram or separately, at the discretion of the Contractor. The
manuf acturer's approved operating instructions for the ATS shall be | ani nated
in plastic and pernmanently secured to the cabinet where the operator can see
them The one-line and el ementary or schematic diagram shall be lam nated in
pl astic and permanently secured to the inside of the front encl osure door.

SD- 07 Schedul es
Mat eri al, Equipnent, and Fixture Lists, FIO

A complete list of equipnent and material proposed, containing an adequate
description of each separate item of equi pment or material recommended.

SD- 09 Reports
Tests, FIO
Certified factory and field test reports, within 14 days follow ng conpletion

of the tests. Reports shall be certified and dated and shall denobnstrate that
the tests were successfully conpleted prior to shipnent of the equipnent.

16262-2



PHS Medi cal Facility A99R0007

SD- 13 Certificates
Equi prent and Materials, FIO

Evidence of a UL listing, or conformance with applicable NEMA standards.

Certificates of conpliance will be accepted as proof of conpliance when
equi prent or materials are required to conform to UL standards or to be
manuf actured and/or tested by NEMA standards. Such certificates are not

required if manufacturer's published data, submitted and approved, reflect a
UL listing or conformance with applicable publications of NEMA. Proof of the
listing by UL and conformance with the applicable publications, of NEMA do not
relieve the Contractor of conmpliance with other provisions of these
speci fications.

Swi t chi ng Equi pnent, FIO

Proof of listing by UL sufficient to denonstrate that the ATS conformto the
specified requirenments except as otherw se specified. Modi fication to a
former UL listed ATS nodel shall require witten UL approval of the
nodi fication. A copy of the witten UL approval for nodifications shall be
included with the certified test reports specified. 1In lieu of the proof of
listing by UL, the Contractor nay have identical tests required by UL 1008 and
by NEMA ICS 2 perforned by a nationally recognized independent testing
| aboratory. UL and NEMA or other certified test reports shall be included to
demonstrate the sequence of |laboratory testing and that the overload,
endurance, and tenperature rise tests were conducted in that specific sequence
of tests. The certified test reports shall show the date, times and duration
of the overload, endurance, and tenperature tests, and that the unit under

test was not de-energized during the test sequence. O her tests shall be
conducted in the sequence shown in paragraph TESTING unless otherw se
justified and approved. Certified test reports shall also be included to

denmonstrate conpliance with the withstand rating specified or shown, and shall
be acconpani ed by oscillographic traces of phase current and |line-to-neutral
vol tages. These traces shall denobnstrate that the main and neutral contacts
did not separate and were not damaged during the withstand test. The certified
test reports from the testing l|aboratory shall be signed by the person
performing the test and an authorized representative of the testing
| aboratory. The report shall verify that the ATS was tested in accordance
with procedures described in UL 1008, or as otherw se specified and are of the
sane nodel nunber and anpacity as the switches specified. The test report
shall verify that the tested unit passed all tests without nodification or
repair during a test period of not nore than 90 days. The 90-day period does
not include the time required to perform additional testing necessary to
denonstrate conpliance with the wthstand rating provisions of these
speci fications.

SD-19 Operation and Mi ntenance Manual s
Swi t chi ng Equi pnent, FIO

Si x conpl ete copi es of operating manual outlining the step-by-step procedures

required for system startup, operation and shutdown. The manual s shall
i ncl ude the manufacturer's nanme, nodel nunber, service manual, parts list, and
brief description of all equipnment and basic operating features. The

manuf acturer's spare parts data shall be included in the instruction manuals
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and correlated with the respective item of equipment included as a conponent
part of the switch assenbly. Spare parts data shall include the recommended
spare parts published by the manufacturer of the equipnent. The source of
supply and the current cost of recomended spare parts shall be indicated.
Six conplete copies of nmaintenance manual listing routine nmaintenance,
possi bl e breakdowns, repairs and troubl eshooting guide. The nmanuals shal

include sinplified wiring and control diagrans for the systemas install ed.

1.4 SERVI CE CONDI TI ONS

ATS shall be suitable for satisfactory and prol onged performance under the
foll owi ng service conditions:

a. Atitude: 1112 feet above nean sea |evel
b. Relative Hum dity: 51 percent maxi mum conti nuous.
c. Tenperature: 30 degrees Fto 115 degrees F
d. Seismc Zone: 1
PART 2 - PRODUCTS
2.1 AUTOVATI C TRANSFER SW TCH ( ATS)

ATS shall be the electrically-operated type that is mechanically held in both
operating positions. ATS shall be suitable for use in standby systens
described in NFPA 70. ATS shall be UL listed unless the Contractor retains a
nationally recognized independent testing |aboratory to conduct tests as
specified in paragraph SUBM TTALS, and test reports are approved as being
equi val ent of test results and certified test reports as those determ ned and
reported by UL. ATS shall be the electrically-operated contactor type which
shal |l be manufactured and tested in accordance with applicable requirenments of
| EEE C37.90.1, NEMA ICS 1, NEMA ICS 2, and UL 1008. ATS shall also conformto
NFPA 110 except that the ATS shall not be equipped with either overload or
fault current protective devices. ATS shall be designed and nanufactured to
prevent stops in an internmediate or neutral position during transfer by the
use of electrical actuators and stored-energy nechani sns. ATS designed and
manuf actured to effect transfers by a wal ki ng-beam or a sinmlar device to
engage handles of circuit breakers to acconplish transfer between power
sources are unacceptable. Each pole of the doublethrow ATS shall have
separate arcing contacts of a nonwelding type with switch contacts installed
to permt viewi ng of the contacts without disassenbly of the ATS or renoval of
the entire contact enclosure, or conponent parts of the ATS. ATS shall be
rated for continuous duty at the continuous current rating specified. Al
rating data shall be shown on detail draw ngs, and shall equal or exceed those
specified. Switches shall be adequately rated for the application indicated,
and shall have the follow ng characteristics:

a. Voltage: 120/ 208 volts ac.
b. Nunber of Phases: Three.

c. Number of Wres: Four
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d. Frequency: 60 Hz.
e. Number of Switched Poles: Four
f. Type of Load: Standby Power.

g. Conti nuous Phase or Main Current Rating: Equal to or exceed the
rating shown but, in no case, |less than 125 percent of the full |oad rating of
the alternate power source anperes.

h. ATS Wthstand Rating (Fault Current Availability Rating): Rated to
wi t hstand an avail able fault or short-circuit current of 42,000 anperes, RMS
symmetrical, at a power factor between 0.0 and approximately 0.20, for a
duration of 3 cycles at a maxi num voltage of 120/208 ac.

i. Overload Rating: 125% of continuous current rating, RMS symretri cal

j - Nonwel ding of Contacts: Rated for nonwel ding of contacts when used
with the feeder overcurrent devices indicated on the drawings and with the
avail abl e fault current specified herein.

k. Min and Neutral Contacts: Contacts shall have a silver composition
and shall be protected by approved arcing contacts. Neutral contacts shal
have the same continuous current rating as the nain or phase contacts.

2.1.1 Override Time Del ay

Tine delay to override nonitored source deviation shall be adjustable fromO0.5
to 6 seconds and factory set at 1 seconds. The device shall detect and
respond to a sustained voltage drop of 30 percent of noninal voltage between
any two of the normal supply conductors and initiate transfer action to the
alternate source and start the engine-driven generator set after the set tine
period. The pickup voltage shall be adjustable between 10 and 100 percent of
nom nal and factory set 90 percent. The dropout voltage shall be adjustable
from10 to 100 percent of the pickup value, and factory set at 80 percent of
nom nal voltage

2.1.2 Transfer Time Del ay

Time del ay before transfer to the alternate power source shall be adjustable
from 2 sec to 2 mnutes and factory set at 5 seconds. The device shall
noni tor the frequency and voltage of the alternate power source and transfer
when frequency and voltage is stabilized at or above the follow ng val ues.
The pickup vol tage shall be adjustable from 70 to 100 percent of nom nal, and
factory set at 90 percent of normal. The pickup frequency shall be adjustable
from90 to 100 percent of nominal and factory set at 95 percent of normal.

2.1.3 Return Tinme Del ay
Tinme delay before return transfer to the normal power source shall be
adjustable fromO to 30 mnutes and factory set at 30 m nutes. The tinme del ay

shall be automatically defeated upon |oss or sustained undervoltage of the
al ternate power source, provided that the normal supply has been restored.
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2.1.4 Auxiliary Contacts
Two normally open and two normally closed auxiliary switches shall operate
when the transfer switch is connected to the normal power source, and two
normal | y open and two normally closed switches shall operate when the transfer
switch is connected to the alternate power source.
2.1.5 Supplemental Features
The ATS shall also be furnished with the follow ng:
a. Alternate source nonitor.
b. Test switch.
c. Close differential protection.
d. Tinme delay by-pass swtch.
e. Manual return-to-normal sw tch
f. Deleted.
2.1.6 Operator
A manual operator, conforming to the applicable provisions of UL 1008, shal
be provided to permt manual operation of the ATS without opening the ATS
encl osure, and incorporate features to prevent operation by other than
authori zed and qualified personnel. The ATS shall be designed for use of the
manual operator under no | oad conditions in the usual instances, but with the
capability of operation under |oad conditions when necessary.
2.1.7 Override Switch
The override switch shall by-pass automatic transfer controls so the transfer
switch will transfer and remain connected to the alternate power source
regardl ess of the conditions of the normal power source. If the alternate
source fails and the normal source is available, the transfer switch shal
automatically retransfer to the normal source.
2.1.8 Geen Indicating Lights

A green indicating light shall supervise the normal power source and shal
have a nanepl ate engraved NORMAL.

2.1.9 Red Indicating Lights

A red indicating light shall supervise the alternate power source and shal
have a nanepl ate engraved ALTERNATE

2.2 ENCLOSURE

ATS and accessories shall be in a free-standing, floor-nounted and
unventilated NEMA ICS 6, Type |, snpoth sheet metal enclosure constructed in
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accordance with UL 1008. Gauge of the metal shall be not |less than No. 14.
Doors shall have suitable hinges, |ocking handle |atch, and gasketed janbs.
Encl osure shall be equipped with at |east two approved size and type of
grounding lugs for the purpose of grounding the enclosure using No. 4 AWG

copper conductors to the facility ground system Factory wiring within the
encl osure and the Contractor's field wiring terminating within the encl osure
shall conply with NFPA 70. If wiring is not color coded, wires shall be
permanent|ly tagged near the terminal at each end with the wire nunber shown on
approved detail draw ngs. Term nal bl ocks shall conform to NEMA ICS 4.
Terminal facilities shall be suitably arranged for entrance of external
conductors from the top and bottom as shown. Main switch termnals,

including the neutral termnal, shall be of the pressure type and suitable for
the term nation of the external copper conductors shown.

2.2.1 Construction
Encl osure shall be constructed for convenient renoval and replacenment of
contacts, coils, springs and control devices from the front wthout the
di sconnection of external power conductors or the renoval or disassenbly of
maj or conponents.
2.2.2 Finishing
Pai nting required for surfaces not otherw se specified and finish painting of
itenms only prined at the factory shall be as specified in Section 09900
PAI NTI NG, GENERAL.
2.3 TESTING
2.3.1 Laboratory Testing
Testing shall be conpleted on the ATS to be supplied under these
speci fications, or shall have been conpleted on a previous, randonmy sel ected
standard production ATS wunit having the sane nodel number and capacity as the
ATS specified. Overload, endurance and tenperature tests shall be conducted
in that sequence and within the shortest practicable period of time on the
sane ATS without de-energization of that ATS wunder test. The test sequence
for the ATS listed below shall be followed. No deviation will be granted
that is less stringent. Approval will not be granted to deviate from the
over | oad, endurance and tenperature test sequence.
a. Genera
b. Normal Operation
c. Overvoltage
d. Undervoltage
e. Overload
f. Endurance

g. Tenperature rise
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h. Dielectric Voltage - Wthstand
i. Contact Opening
j. Dielectric Voltage - Wthstand (Repeated)
k. Wthstand
. Instrunentation and Calibration of Hi gh Capacity Circuits
m  Cl osi ngs
n. Dielectric Voltage - Wthstand (Repeated)
0. Strength of Insulating Base and Support
2.3.2 Factory Testing

In addition to other factory tests, each conmpletely assenbled ATS unit shall
be subjected to dielectric and operational tests.

2.3.2.1 Wthstand Test in Excess of UL 1008 Requirenents

The ATS shall be tested and rated to withstand an available fault or
short-circuit current of 42,000 anperes, RMS symetrical, at a power factor
bet ween 0.0 and approximately 0.20 for a duration of 3 cycles at a maxi num
vol tage of 120/208 ac.

2.3.2.2 Dielectric Tests
Tests shall be performed in accordance with NEMA ICS 1. Wring of each
control panel shall be subjected to voltage surge tests as stipulated in | EEE

C37.90.1. Inpulse withstand rating tests shall be perfornmed accordance with
the requirenents of NEMA ICS 1.

2.3.2.3 C(Operational Tests
Tests shall be performed and shall denobnstrate that the operational sequence
of each ATS wunit conforns to the requirenents of the specifications with
regard to operating transfer tine, voltage, frequency, and tinming intervals.

PART 3 - EXECUTI ON

3.1 | NSTALLATI ON

The ATS shall be installed as indicated and in accordance with approved
manuf acturer's instructions.

3.2 OPERATI ONAL TESTI NG

Fol | owi ng conpletion of the installation of the ATS, the Contractor shall
perform operational tests in accordance with the witten instructions of the
manuf acturer after having made proper adjustnments and settings to denonstrate
that the ATS functions satisfactorily and as specified. The Contractor shall
advise the Contracting O ficer not less than 5 work days prior to the
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schedul ed date or dates for operational testing, and shall provide certified
field test reports to the Contracting Oficer within 2 calendar weeks
fol l owi ng successful conpletion of the operational tests. The test reports
shal |l describe all adjustnents and settings nade and all operational tests
per f or med.

--000- -
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GENERAL

1 REFERENCES

A99R0007

SECTI ON 16415

ELECTRI CAL WORK, | NTERI OR

The publications listed bel ow forma part of this specification to the extent

ref erenced.

only.

The publications are referred to in the text by basic designation

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

C12.

C12.

C12.

C12.

1

4

10

11

.16

.12,

.12,

.12,

.12,

.12,

10

13

27

50

51

(1995) Code for Electricity Metering
(1984; R 1990) Mechani cal Demand Regi sters
(1987) El ectromechani cal Watthour Meters

(1987; R 1993) Instrument Transformer for Revenue
Metering, 10 kV BIL Through 350 kV BIL (0.6 kV NSV
Through 69 kV NSV)

(1988; C37.16a) Low Voltage Power Circuit Breakers
and AC Power Gircuit Protectors - Preferred Ratings,
Rel at ed Requi rement s, and Application
Reconmendat i ons

(1981; R 1992) Requirenents forElectrical Analog
Indicating Instruments

(1988) Safety Requirenments for Transforners 230 kV
and Bel ow  833/958 Thr ough 8333/ 10417 kVA,
Si ngl e- Phase, and 750/862 Through 60 000/ 80 000/100
000 kVA, Three-Phase Wthout Load Tap Changi ng; and
3750/ 4687 Through 60 000/80 000/100 000 kVA Wth
Load Tap Changi ng

(1982) Conformance Requirenments for Liquid-Filled
Transformers Used in Unit Installations, I|ncluding
Unit Substations

(1982) Conformance Requirenments for Liquid-Filled
Di stribution Transforners Used in Pad-Munted
Installations, Including Unit Substations

(1981; R 1989) Ventilated Dry-type Distribution
Transformers 1 to 500 kVA, Single-Phase; and 15 to
500 kVA, Three-Phase with Hi gh-Voltage 601 to 34 500
Vol ts, Low Voltage 120 to 600 Volts

(1981; R 1989) Ventil ated Dry-Type Power
Transformers, 501 kVA and Larger, Three-Phase, with
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ANSI C57.12.52

ANSI C57.12.70

ANSI C80.5

ANSI C82.1

ANSI CB2.4

ANSI C135. 30

A99R0007

Hi gh-Voltage 601 to 34 500 Volts, Low Voltage
208Y/ 120 to 4160 Volts

(1981; R 1989) Sealed Dry-Type Power Transfornmers,
501 kVA and Larger, Three-Phase, w th Hi gh-Voltage
601 to 34 500 Volts, Low Voltage 208Y/120 to 4160
Vol ts

(1978; R 1993) Term nal Markings and Connections for
Di stribution and Power Transforners

(1990) Rigid Al unm num Condui t

(1985; C82. 1a; C82. 1b; C82. 1c; R 1992)
Speci fications for Fluorescent Lanp Ballasts

(1992) Ballasts for Hi gh-Intensity-Di scharge and
Low- Pressure Sodi um Lanps (Ml tiple-Supply Type)

(1988) Zinc-Coated Ferrous Ground Rods for Overhead
or Underground Line Construction

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 1

ASTM B 8

ASTM D 709

ASTM D 4059

(1990) Hard-Drawn Copper Wre

(1993) Concentric-Lay-Stranded Copper Conductors,
Hard, Medium Hard, or Soft

(1992) Lanmi nated Thernosetting Materials

(1991) Analysis of Polychlorinated Biphenyls in
I nsul ating Liquids by Gas Chromat ography

CODE OF FEDERAL REGULATI ONS ( CFR)

47 CFR 18

Industrial, Scientific and Medi cal Equi pment

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C2

| EEE C37.13

| EEE C37.20.1

| EEE C57.12.00

| EEE C57.12.80

(1997) National Electrical Safety Code

(1990) Low Vol tage AC Power Circuit Breakers Used in
Encl osur es

(1993) Met al - Encl osed Low Vol t age Power
Circuit-Breaker Switchgear

(1993) I EEE Standard General Requirenments for
Li qui d-I mrersed Distribution, Power, and Regul ating
Transformers

(1978; R 1992) Term nol ogy for Power and
Distribution Transforners
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| EEE C57.12.90 (1993) Test Code for Liquid-Imrersed Distribution,
Power, and Regulating Transfornmers and Guide for
Short-Circuit Testing of Distribution and Power
Transformers

| EEE C57.13 (1993) Instrunent Transforners

| EEE C57.98 (1993) Cuide for Transformer |npul se Tests

| EEE C57. 100 (1986; R 1992) Test Procedure for Thermal Eval uation
of G l-Imersed Distribution Transformers

| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC Power
Circuits

| EEE Std 81 (1983) Cuide for Measuring Earth Resistivity, G ound

| npedance, and Earth Surface Potentials of a G ound
System (Part 1)

| EEE Std 242 (1986; R 1991) Recommended Practice for Protection
and Coordination of Industrial and Commercial Power
Syst ens

| EEE Std 399 (1990) Reconmended Practice for Power Systens
Anal ysi s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCOCI ATl ON ( NEMR)

NEMA 250 (1991) Enclosures for Electrical Equipnent (1000
Vol ts Maxi mum

NEMA AB 1 (1993) Mol ded Case Circuit Breakers and Mol ded Case
Swi t ches

NEMA BU 1 (1994) Busways

NEMA FU 1 (1986) Low Voltage Cartridge Fuses

NEMA I CS 1 (1993) Industrial Controls and Systens

NEMA | CS 2 (1993) Industrial Control and Systenms, Controllers,

Contactors Overload Rel ays Rated not Myre Than 2, 000
Vol ts AC or 750 DC

NEMA | CS 3 (1993) Industrial Systens

NEMA | CS 6 (1993) Industrial Control and Systens, Enclosures
NEMA LE 4 (1987) Recessed Luminaires, Ceiling Conpatibility
NEMA MG 1 (1993; Rev 1) Motors and Generators

NEMA MG 10 (1994) Energy Managenent Guide for Sel ection and Use

of Pol yphase Mdtors
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NEMA CS 1 (1989) Sheet-Steel <Qutlet Boxes, Device Boxes,
Covers, and Box Supports

NEMA CS 2 (1986; Errata Aug 1986; R 1991) Nonnetallic Qutlet
Boxes, Device Boxes, Covers and Box Supports

NEMA PB 1 (1990) Panel boards

NEMA PB 2 (1989) Deadfront Distribution Sw tchboards

NEMA PE 5 (1985; R 1991) Utility Type Battery Chargers

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC) Externally Coated

Galvanized Rigid Steel Conduit and Internediate
Met al Conduit

NEMA SG 3 (1990) Low Voltage Power Circuit Breakers

NEMA ST 20 (1992) Dry- Type Transfornmers for Gener al
Appl i cations

NEMA TC 2 (1990) Electrical Polyvinyl Chloride (PVC) Tubing
(EPT) and Conduit (EPC-40 and EPC- 80)

NEMA TC 13 (1993) Electrical Nonnetallic Tubing (ENT)

NEMA VE 1 (1991) Metallic Cable Tray Systens

NEMA VWD 1 (1983; R 1989) General Requirements for Wring
Devi ces

NEMA VWD 6 (1988) Wring Devices - Dinensional Requirements

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 101 (1994) Safety to Life from Fire in Buildings and
Structures

UNDERWRI TERS LABORATORI ES (UL)

UL-03 (1996) Electrical Construction Materials Directory

uL 1 (1993; Rev thru Jan 1995) Flexible Metal Conduit

uL 4 (1986; Rev thru Nov 1990) Arnored Cable

UL 5 (1995) Surface Metal Raceways and Fittings

UL 6 (1993; Rev March 96) Rigid Metal Conduit

UL 20 (1995) Ceneral -Use Snap Switches

UL 44 (1991; Rev thru Jun 1996) Rubber-I|nsul ated Wres and
Cabl es
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

50

67

83

98

198B

198C

198D

198E

198G

198H

198L

360

467

486A

486B

486C

486E

489

498

506

508

510

512

A99R0007

(1995) Encl osures for Electrical Equiprent
(1993; Rev thru Dec 1993) Panel boards

(1991; Rev thru Jun 1996) Ther nopl astic-1nsul ated
Wres and Cabl es

(1994; R Oct 1995) Encl osed and Dead- Front Switches
(1995) d ass H Fuses

(1986; Rev thru Jun 1993) Hi gh-Interrupting-Capacity
Fuses, Current-Limting Types

(1995) d ass K Fuses
(1988; Rev Jul 1988) C ass R Fuses

(1988; Rev May 1988) Fuses for Supplenmentary
Overcurrent Protection

(1988; Rev thru Nov 1993) Class T Fuses
(1995; Rev May 1995) D-C Fuses for Industrial Use

(1986; Rev thru Dec 1995) Liquid-Tight Flexible
St eel Conduit

(1993; Rev thru Aug 1996) G ounding and Bonding
Equi pnent

(1991; Rev Oct 1991) Wre Connectors and Sol dering
Lugs for Use with Copper Conductors

(1991; Rev thru Oct 1996) Wre Connectors for Use
wi th Al um num Conduct ors

(1991; Rev thru Oct 1996) Splicing Wre Connectors

(1994; Rev Aug 95) Equipnent Wring Terminal for Use
wi th Al um num and/ or Copper Conductors

(1996) Mol ded- Case Crcuit Br eakers and
Circuit-Breaker Encl osures

(1991; Rev thru Oct 1995) Attachment Plugs and
Recept acl es

(1994; Rev Jul 1994) Specialty Transforners
(1993) Industrial Control Equipnent
(1994) Insul ati ng Tape

(1993; R Dec 1995) Fusehol ders
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

514A

514B

514C

542

651

651A

674

698

719

797

817

844

845

854

857

869A

877

886

891

924

935

A99R0007

(1991; Rev Jun 1996) Metallic Qutlet Boxes

(1989; Rev thru Apr 1995) Fittings for Conduit and
Qutl et Boxes

(1988; Rev thru Jul 1996) Nonnetallic Qutlet Boxes,
Fl ush- Devi ce Boxes, and Covers

(1994) Lanphol ders, Starters, and Starter Hol ders
for Fluorescent Lanps

(1995) Schedule 40 and 80 Rigid PVC Conduit

(1995) Type EB and A Rigid PVC Conduit and HDPE
Condui t

(1994; Rev thru Jul 1996) Electric Mtors and
Generators for Use in Division 1 Hazardous
(G assified) Locations

(1995; Rev thru Jul 1996) Industrial Contro
Equi pnent for Use in Hazardous (Classified)
Locati ons

(1996) Nonnetal lic-Sheat hed Cabl es

(1993; Rev May 1995) Electrical Metallic Tubing

(1994; Rev thru May 1996) Cord Sets and Power- Supply
Cor ds

(1995; Rev thru Aug 1996) Electric Lighting Fixtures
for Use in Hazardous (Cl assified) Locations

(1995; Rev Feb 1996) Mdtor Control Centers
(1996) Service-Entrance Cables
(1994; Rev Cct 1994) Busways and Associated Fittings

(1993; Rev Apr 1994) Reference Standard for Service
Equi pnent

(1993; Rev  Jul 1995) Crcuit Breakers and
Circuit-Breaker Enclosures for Use in Hazardous
(Cl assified) Locations

(1994; Rev thru Jul 1995) Qutlet Boxes and Fittings
for Use in Hazardous (Cl assified) Locations

(1994; Rev thru Jan 1995) Dead- Front Switchboards

(1995; Rev May 1995) Enmergency Lighting and Power
Equi pnent

(1995; Rev Jun 1995) Fluorescent-Lanp Ballasts
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1

1

UL 943 (1993; Rev thru Sep 1996)G ound-Fault Circuit
Interrupters

UL 1004 (1994; Rev thru May 1996) Electric Mtors

UL 1010 (1995; Rev thru Jul 1996) Recept acl e- Pl ug
Conbinations for Use in Hazardous (Cassified)
Locati ons

UL 1022 (1994) Line Isolation Mnitors

UL 1029 (1994; Rev Sep 1995) High-Intensity-Di scharge Lanp
Bal | asts

UL 1047 (1995) Isol ated Power Systens Equi prent

UL 1236 (1994; Rev thru Apr 1996) Battery Chargers for
Chargi ng Engine-Starter Batteries

UL 1242 (1983; Rev thru Jul 1993) Internmedi ate Metal Conduit

UL 1449 (1985; FErrata Apr 1986) Transient Voltage Surge
Suppr essors

UL 1564 (1993; Rev Apr 1994) Industrial Battery Chargers

UL 1569 (1995) Metal -Clad Cabl es

UL 1570 (1995) Fluorescent Lighting Fixtures

UL 1571 (1995; Rev thru Mar 95) Incandescent Lighting
Fi xtures

UL 1572 (1995; Rev thru Sep 96) High Intensity Discharge
Li ghting Fixtures

UL 1660 (1994) Liquid-Tight Flexible Nonmetallic Conduit

2 GENERAL
2.1 Rules

The installation shall conformto the requirenents of NFPA 70 and NFPA 101
unl ess nore stringent requirenents are indicated herein or shown.

.2.2 Coordination

The drawi ngs indicate the extent and the general |ocation and arrangenent of
equi pnent, conduit, and wiring. The Contractor shall beconme familiar with al
details of the work and verify all dinensions in the field so that the outlets

and equi pnent shall be properly located and readily accessible. Li ghting
fixtures, outlets, and other equi pnent and naterials shall be located to avoid
interference with mechanical or structural features; otherwise, I|ighting

fixtures shall be symretrically | ocated according to the room arrangenment when
uniformillumnnation is required, or asymetrically |l ocated to suit conditions
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fixed by design and shown. Raceways, junction and outlet boxes, and lighting
fixtures shall not be supported fromsheet netal roof decks. |If any conflicts
occur necessitating departures fromthe draw ngs, details of and reasons for
departures shall be submtted and approved prior to inplenmenting any change.
The Contractor shall coordinate electrical work with the HVAC and el ectrica
drawi ngs and specifications and provi de power related wring.

1.2.3 Special Environnments
1.2.3.1 Weat herproof Locations

Wring, Fixtures, and equi pnent in designated |ocations shall conformto NFPA
70 requirenments for installation in danp or wet |ocations.

1.2.3.2 Hazardous Locati ons

Wring and equipnent in |ocations indicated shall be of the classes, groups,
di visions, and suitable for the operating tenperature; as indicated.

1.2.3.3 Ducts, Plenuns and O her Air-Handling Spaces

Wring and equi pnent in ducts, plenuns and other air-handling spaces shall be
installed using materials and nethods in conformance with NFPA 70 unl ess nore
stringent requirenments are indicated in this specification or on the contract
dr awi ngs.

1.2.4 Standard Products

Materi al and equi prent shall be a standard product of a manufacturer regularly
engaged in the manufacture of the product and shall essentially duplicate
itens that have been in satisfactory use for at |least 2 years prior to bid
openi ng.

1.2.5 NAMEPLATES
1.2.5.1 ldentification Nanepl ates

Maj or items of electrical equipment and nmaj or conponents shall be pernanently
marked with an identification name to identify the equipnent by type or
function and specific unit number as indicated. Designation of notors shal

coincide with their designation in the notor control center or panel. Unless
ot herwi se specified, identification nanmeplates shall be made of | am nated
plastic in accordance with ASTM D 709 with black outer layers and a white
core. Edges shall be chanfered. Pl ates shall be fastened with black-finished
round- head drive screws, except nmotors, or approved nonadhesive netal
fasteners. VWhen the nanmeplate is to be installed on an irregul ar-shaped
object, the Contractor shall devise an approved support suitable for the
application and ensure the proper installation of the supports and nanepl at es.
In all instances, the naneplate shall be installed in a conspicuous |ocation

At the option of the Contractor, the equipnment manufacturer's standard
embossed nanepl ate material with black paint-filled letters may be furnished
in lieu of laminated plastic. The front of each panel board, nmotor contro

center, sw tchgear, and swi tchboard shall have a naneplate to indicate the
phase letter, corresponding color and arrangenent of the phase conductors.
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The foll owi ng equi pnent, as a nminimum shall be provided with identification
nanepl at es:

M ni mum 1/ 4 i nch M ni mum 1/ 8 i nch
Hi gh Letters Hi gh Letters
Panel boar ds Control Power Transforners
Starters Control Devices
Safety Switches I nstrunment Transforners

Mot or Control Centers
Transf ornmers

Equi prent Encl osures
Swi t chgear

Swi t chboar ds

Mbt or s

Each panel, section, or unit in nmotor control centers, switchgear or sinmlar
assenblies shall be provided with a nanmeplate in addition to nameplates |isted
above, which shall be provided for individual conpartments in the respective
assenbly, including naneplates which identify "future," "spare," and
"dedi cat ed" or "equi pped spaces."

1.2.5.2 Liquid-Filled Transforner Namepl ates

Power transformers shall be provided with Naneplate C information in
accordance with | EEE C57.12. 00. Nanepl ates shall indicate percent inpedance,
vol tage, kVA, frequency, number of phases, cooling class, insulation class,
tenperature rise, the nunmber of gallons and conposition of |iquid-dielectric,
and shall be permanently marked with a statenent that the transfornmer
dielectric to be supplied is non-polychlorinated biphenyl. For liquid filled
transformers, the Contractor shall furnish manufacturer's certification for
each transformer that the dielectric is non-PCB classified, with |l ess than 2
ppm PCB content in accordance wth paragraph LIQUI D DI ELECTRICS.
Certifications shall be related to serial nunmbers on transformer nanepl ates.
Transformer dielectric exceeding the 2ppm PCB content or transforners wi thout
certification will be considered as PCB insulated and will not be accepted.

1.2.6 As-Built Draw ngs

Fol | owi ng the project conpletion or turnover, within 30 days the Contractor
shall furnish two sets of as-built drawings to the Contracting O ficer.

1.3 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:
SD- 01 Data

Fault Current and Protective Device Coordination Study; FlIO
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The study shall be submitted along wth protective device equipnent
submittals. No tine extensions or simlar contract nodifications will be
granted for work arising out of the requirements for this study. Approval of
protective devices proposed shall be based on recomrendati ons of this study,
The Governnent shall not be held responsible for any changes to equipnent,
devi ce ratings, settings, or additional |abor for installation of equipnent or
devi ces ordered and/or procured prior to approval of the study.

Manuf acturer's Catal og; FIO

Dat a conposed of catalog cuts, brochures, circulars, specifications, product
data, and printed information in sufficient detail and scope to verify
conpliance with the requirements of the contract docunents.

Mat eri al, Equipnent, and Fixture Lists; FIO

A conplete itemzed listing of -equipment and materials proposed for
i ncorporation into the work. Each entry shall include an item nunmber, the
quantity of itens proposed, and the nane of the manufacturer of each item

Install ati on Procedures; FIO.

I nstallation procedures for rotating equipnent, transformers, sw tchgear,
battery systens, voltage regulators, and grounding resistors. Procedur es
shall include diagrans, instructions, and precautions required to install,
adjust, calibrate, and test devices and equi prent.

SD- 04 Drawi ngs
Interior Electrical Equipment; FIO
Detail drawi ngs consisting of equipnment drawi ngs, illustrations, schedules,
instructions, diagrans, and other information necessary to define the

installation. Detail drawi ngs shall show the rating of itenms and systens and
how t he conmponents of an item and system are assenbl ed, function together, and

how they will be installed on the project. Data and draw ngs for conmponent
parts of an itemor systemshall be coordi nated and subnmitted as a unit. Data
and drawi ngs shall be coordinated and included in a single subm ssion.

Mul tiple subm ssions for the sanme equipnent or system are not acceptable
except where prior approval has been obtained fromthe Contracting O ficer.
In such cases, a list of data to be submitted later shall be included with the
first subnission. Detail drawings shall show physical arrangenent,
construction details, connections, finishes, materials used in fabrication,
provisions for conduit or busway entrance, access requirenents for
installation and maintenance, physical size, electrical characteristics,
foundati on and support details, and equi pnent weight. Drawi ngs shall be drawn
to scale and/or dinensioned. Optional itens shall be clearly identified as
i ncl uded or excluded. Detail draw ngs shall as a m ninuminclude:

a. Transformers.
b. Swi tchgear.
c. Battery systemincluding calculations for the battery and charger.

d. Voltage regul ators.
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e. Grounding resistors.

f. Mdtors and rotating machinery.
g. Mdtor control centers.

h. Busway systens.

i. Single line electrical diagranms including primary, netering, sensing
and relaying, control wiring, and control |ogic.

j. Sway bracing for suspended | um naires.

Structural drawi ngs showing the structural or physical features of mgjor
equi pnent itens, conponents, assenblies, and structures, including foundations
or other types of supports for equi pnent and conductors. These draw ngs shall
i ncl ude accurately scaled or dinmensioned outline and arrangenent or | ayout
drawi ngs to show the physical size of equipnent and conponents and the
rel ative arrangenment and physical connection of related conponents. Wights
of equi pmrent, conponents and assenblies shall be provided when required to
verify the adequacy of design and proposed construction of foundations or
ot her types of supports. Dynamc forces shall be stated for swi tching devices
when such forces nust be considered in the design of support structures. The
appropriate detail draw ngs shall show the provisions for |eveling, anchoring,
and connecting all itens during installation, and shall include any
recomendat i ons made by the manufacturer.

El ectrical drawings including single-line and three-line diagrans, and
schematics or elenentary di agrans of each electrical system internal wring
and field connection diagrans of each electrical device when published by the
manuf acturer; wring diagrans of cabinets, panels, wunits, or separate
nmountings; interconnection diagrans that show the wiring between separate
conmponents of assenblies; field connection diagrams that show the term nation
of wiring routed between separate itens of equipnent; internal wiring diagrans
of equi pnment showing wiring as actually provided for this project. Field
Wi ring connections shall be clearly identified.

If departures from the contract drawings are deened necessary by the
Contractor, conplete details of such departures, including changes in related
portions of the project and the reasons why, shall be submitted with the
detail drawi ngs. Approved departures shall be nmade at no additional cost to
t he Governnent.

As-Built Draw ngs; FIO

The as-built drawi ngs shall be a record of the construction as installed. The
drawi ngs shall include all the information shown on the contract draw ngs,
devi ati ons, nodifications, and changes from the contract draw ngs, however
mnor. The as-built draw ngs shall be kept at the job site and updated daily.
The as-built drawi ngs shall be a full-sized set of prints marked to reflect
all deviations, changes, and nodifications. The as-built drawi ngs shall be
compl ete and show the |ocation, size, dinmensions, part identification, and
other information. Additional sheets may be added. The as-built draw ngs
shall be jointly inspected for accuracy and conpl eteness by the Contractor's
quality control representative and by the Contracting Oficer prior to the
subm ssion of each nonthly pay estimate. Upon conpletion of the work, the
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Contractor shall submt three full sized sets of the marked prints to the

Contracting Officer for approval. [If upon review, the as-built drawi ngs are
found to contain errors and/or omssions, they will be returned to the
Contractor for correction. The Contractor shall correct and return the

as-built drawings to the Contracting O ficer for approval within ten cal endar
days fromthe tinme the drawings are returned to the Contractor.

SD- 08 Statements
On-Site Test; GA.

A detailed description of the Contractor's proposed procedures for on-site
tests.

SD- 09 Reports
Factory Test Reports; GA.
Six copies of the information described below in 8 1/2 x 11 inch binders
having a mnimm of 5 rings from which material may readily be renoved and
repl aced, including a separate section for each test. Sections shall be
separated by heavy plastic dividers with tabs.

a. Alist of equiprment used, with calibration certifications.

b. A copy of neasurenents taken.

c. The dates of testing.

d. The equi prent and values to be verified.

e. The conditions specified for the test.

f. The test results, signed and dated.

g. A description of adjustments nade.
Field Test Plan; GA.
A detailed description of the Contractor's proposed procedures for on-site
test submitted 45 days prior to testing the installed system No field test
will be perforned until the test plan is approved. The test plan shall
consi st of conplete field test procedures including tests to be perforned,
test equi pment required, and tolerance limts.
Field Test Reports; GA
Six copies of the information described below in 8 1/2 x 11 inch binders
having a mnimm of 5 rings from which material may readily be renoved and
repl aced, including a separate section for each test. Sections shall be
separated by heavy plastic dividers with tabs.

a. Alist of equiprment used, with calibration certifications.

b. A copy of neasurenents taken.
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c. The dates of testing.

d. The equi prent and values to be verified.

e. The conditions specified for the test.

f. The test results, signed and dated.

g. A description of adjustments nade.

h. Final position of controls and device settings.
SD- 13 Certificates

Mat eri al s and Equi prent; GA.

The label or listing of the Underwiters Laboratories, Inc., will be accepted
as evidence that the materials or equiprment conform to the applicable
standards of that agency. |In lieu of this label or listing, a statement from

a nationally recogni zed, adequately equi pped testing agency indicating that
the itens have been tested in accordance with required procedures and that the
materials and equipnent conmply with all contract requirements wll be
accepted. However, materials and equi prent installed in hazardous | ocations
must bear the UL | abel unless the data submitted fromother testing agency is
specifically approved in witing by the Contracting Officer. Itenms which are
required to be listed and | abeled in accordance with Underwiters Laboratories
must be affixed with a UL |abel that states that it is UL Iisted. No
exceptions or waivers will be granted to this requirenent. Material s and
equi prent will be approved based on the manufacturer's published data.

For other than equiprment and materials specified to conform to UL
publications, a manufacturer's statenent indicating conplete conpliance with
the applicable standard of the American Society for Testing and Mterials,
National Electrical Mnufacturers Association, or other conmercial standard,
i s acceptabl e.

1.4 WORKMANSHI P

Materials and equipnent shall be installed in accordance with NFPA 70,
recomrendati ons of the manufacturer, and as shown.

PART 2 - PRODUCTS

Products shall conformto the respective publications and other requirenments
speci fied bel ow Materials and equi pnent not I|isted below shall be as
specified el sewhere in this section. Itenms of the sane classification shal
be identical including equipnent, assenblies, parts, and conponents.

2.1 CABLES AND W RES
Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No.
10 AWG and smal | er dianeter shall be solid, except that conductors for renote

control, alarm and signal circuits, classes 1, 2, and 3, shall be stranded
unl ess specifically indicated otherwi se. Conductor sizes and anpacities shown
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are based on copper, unless indicated otherw se. Al'l conductors shall be
copper.

2.1.1 Equi pnent Manufacturer Requirements
When manufacturer's equi pment requires copper conductors at the termnations
or requires copper conductors to be provi ded between conponents of equipnent,
provi de copper conductors or splices, splice boxes, and other work required to
nmeet nmanufacturer's requirenments.

2.1.2 Alum num Conductors. Al um num conductors shall not be used.

2.1.3 Insulation
Unl ess indicated otherw se, or required by NFPA 70, power and |lighting wires
shall be 600-volt, Type THWN, THHN, or THW conforming to UL 83 or RHW
conforming to UL 44, except that grounding wire may be type TWconformng to
UL 83; remote-control and signal circuits shall be Type TW THW or TF,
conforming to UL 83. Were lighting fixtures require 90-degree Centigrade (C
conductors, provide only conductors with 90-degree C insulation or better

2.1.4 Bondi ng Conductors
ASTM B 1, solid bare copper wire for sizes No. 8 AWG and snualler dianeter;
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and | arger
di anet er.

2.1.5 Service Entrance Cabl es
Service entrance (SE) and underground service entrance (USE) cables, UL 854.

2.1.6 Cord Sets and Power - Supply Cords
UL 817.

2.2 CABLE TRAYS

NEMA VE 1 cable trays shall forma w reway system and shall be of nominal 4

inch depth. Cable trays shall be constructed of zinc-coated steel. Trays
shall include splice and end plates, dropouts, and m scellaneous hardware.
Edges, fittings, and hardware shall be finished free from burrs and sharp
edges. Fittings shall have not less than the l|oad-carrying ability of

straight tray sections and shall have manufacturer's m ni num standard radi us.
Radi us of bends shall be 12 inches.

2.2.1 Ladder

Ladder-type cable trays shall be of nonminal 24 inch width. Rung spacing shal
be on 9 inch maxi mum centers.

2.2.2 Channe

Channel -type cable trays shall be 4 inch wdth. Trays shall be one-piece
construction having slots spaced not nore than 4-1/2 inches on centers.
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2.2.3 Cantilever

Cantil ever-type, center-hung cable trays nay be provided at the Contractor's
option in lieu of other cable tray types specified.

2.3 TRANSI ENT VOLTAGE SURGE PROTECTI ON

Transi ent voltage surge suppressors shall be provided as indicated. Sur ge
suppressors shall neet the requirenents of |EEE C62.41 and be UL listed and
| abel ed as having been tested in accordance with UL 1449. Surge suppressor
ratings shall be for the operating voltage on the system indicated, 60 Hz;
3-phase; wre with ground. Fuses shall not be used as surge suppression

2.4 CI RCU T BREAKERS
2.4.1 MOLDED- CASE Cl RCUI T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489 and UL 877
for circuit breakers and circuit breaker enclosures |located in hazardous
(classified) locations. Circuit breakers may be installed in panel boards,
swi tchboards, enclosures, notor control <centers, or conbination notor
control |l ers.

2.4.1.1 Constructi on

Circuit breakers shall be suitable for mounting and operating in any position.
Lug shall be listed for copper conductors only in accordance with UL 486E
Single-pole circuit breakers shall be full nodule size with not nore than one
pol e per module. Milti-pole circuit breakers shall be of the common-trip type
havi ng a single operating handl e such that an overl oad or short circuit on any
one pole will result in all poles opening sinultaneously. Si zes of 100
anperes or less may consist of single-pole breakers permanently factory
assenbled into a multi-pole unit having an internal, nechanical, nontanperable
common-trip mechani sm and external handle ties. Al circuit breakers shal
have a quick-make, quick-break overcenter toggle-type nechanism and the
handl e nechani sm shall be trip-free to prevent holding the contacts closed
agai nst a short-circuit or sustained overload. All circuit breaker handles
shal |l assume a position between "ON' and "OFF" when tripped autonmatically.
Al'l ratings shall be clearly visible.

2.4.1.2 Ratings

Vol tage ratings shall be not less than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avail abl e short-circuit current at the Iine ternminals of the circuit breaker
and correspond to the UL listed integrated short-circuit current rating
specified for the panel boards and switchboards. Ml ded-case circuit breakers
shal | have nominal voltage ratings, maxi num continuous-current ratings, and
maxi mum short-circuit interrupting ratings in accordance with NEMA AB 1.
Ratings shall be coordinated with system X R rati o.
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2.4.1.3 Cascade System Ratings

Circuit breakers used in series conbinations shall be in accordance with UL
489. Equi prent, such as switchboards and panel boards, which house
series-connected circuit breakers shall be clearly marked accordingly. Series
combi nations shall be listed in the UL Recogni zed Conponent Directory under
"Circuit Breakers-Series Connected."

2.4.1.4 Thermal - Magnetic Trip El enments

Thermal magnetic circuit breakers shall be provided as shown. Aut omati c
operation shall be obtained by neans of thermal-magnetic tripping devices
| ocated in each pole providing inverse tine delay and instantaneous circuit
protection. The instantaneous magnetic trip shall be adjustable and
accessible fromthe front of all circuit breakers on frane sizes above 200
anperes.

2.4.2 Solid-State Trip Elenents

Solid-state circuit breakers shall be provided as shown. Al'l electronics
shall be self-contained and require no external relaying, power supply, or
accessori es. Printed circuit cards shall be treated to resist npisture
absorption, fungus growth, and signal |eakage. Al'l electronics shall be
housed in an enclosure which provides protection against arcs, magnetic
interference, dust, and other contam nants. Solid-state sensing shall neasure
true RVMS current with error | ess than one percent on systens with distortions
through the 13th harnonic. Peak or average actuating devices are not
accept abl e. Current sensors shall be torodial construction, encased in a
plastic housing filled with epoxy to protect agai nst danage and noi sture and
shall be integrally mounted on the breaker. Where indicated on the draw ngs,
circuit breaker frames shall be rated for 100 percent continuous duty.
Circuit breakers shall have tripping features as shown on the draw ngs and as
descri bed bel ow

a. Long-time current pick-up, adjustable from 50 percent to 100 percent
of continuous current rating.

b. Adjustable long-tinme del ay.

c. Short-tine current pick-up, adjustable from1.5to 9 tines long-tine
current setting.

d. Adjustable short-tine del ay.

e. | nst ant aneous current pick-up, adjustable from 1.5 to 9 tines
long-tinme current setting.

f. Ground-fault pick-up, adjustable from 20 percent to 60 percent of
sensor rating, but in no case greater than 1200 anperes. Sensing of
ground-fault current at the main bonding junper or ground strap shall not be
permtted.

g. Adjustable ground-fault delay.

h. Trip indicators shall be provided.
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2.4.3 SW Circuit Breakers

Circuit breakers rated 15 anperes and intended to switch 277 volts or |ess
fluorescent lighting |oads shall be marked "SWD."

2.4.4 HACR Circuit Breakers
Crcuit breakers 60 anperes or bel ow, 240 volts, 1-pole or 2-pole, intended to

protect nulti-motor and conbination-load installations involved in heating,
air conditioning, and refrigerating equi pment shall be marked "Listed HACR

Type. "
2.4.5 Low- Vol tage Power
a. Construction:

Low vol tage power circuit breakers shall conformto | EEE C37. 13, ANSI C37.16,
and NEMA SG 3 and shall be three-pole, single-throw, stored energy, manually

operated (unless indicated otherwi se), wth drawout nounting. Solid-state
trip elements which require no external power connections shall be provided.
Circuit breakers shall have an open/close contact position indicator

charged/ di scharged stored energy indicator, primary disconnect devices, and a
mechanical interlock to prevent making or breaking contact of the primary
di sconnects when the circuit breaker is closed. Control voltage shall be as
i ndicated. The circuit breaker enclosure shall be suitable for its intended

| ocati on.

b. Ratings:
Voltage ratings shall be not less than the applicable circuit voltage.
Circuit breakers shall be rated for 100 percent continuous duty and shall have
trip current ratings and frame sizes as shown. Nom nal voltage ratings,

maxi mum conti nuous-current ratings, and maxi mum short-circuit interrupting
ratings shall be in accordance with ANSI C37.16. Tripping features shall be
as follows:

(1) Long-time current pick-up, adjustable from 50 percent to 100
percent of sensor current rating.

(2) Adjustable Iong-tine del ay.

(3) Short-time current pick-up, adjustable from 1.5 to 9 tines
long-tinme current setting.

(4) Adjustable short-tinme del ay.

(5) Instantaneous current pick-up, adjustable from 1.5 to 9 tines
long-tinme current setting.

(6) Gound-fault pick-up, adjustable from 20 percent to 60 percent of
sensor rating, but in no case greater than 1200 anperes. Sensing of
ground-fault current at the main bonding junper or ground strap shall not be
permtted.

(7) Adjustable ground-fault del ay.
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(8) Trip indicators shall be provided.
2.4.6 Gound Fault Circuit Interrupters
UL 943. Breakers equipped with ground fault circuit interrupters shall have
ground fault class, interrupting capacity, and voltage and current ratings as
i ndi cat ed.

2.5 MOTOR SHORT- Cl RCUI T PROTECTOR ( MSCP)

Mot or short-circuit protectors shall conformto UL 508 and shall be provided

as shown. Protectors shall be used only as part of a conbination notor
controller which provides coordinated notor branch-circuit overload and
short-circuit protection, and shall be rated in accordance wth the

requi rements of NFPA 70.
2.5.1 Construction

Mot or short-circuit protector bodies shall be constructed of high tenmperature,
di nensionally stable, long life, nonhygroscopic materials. Protectors shal
fit special MSCP nounting clips and shall not be interchangeable with any
commercially available fuses. Protectors shall have 100 percent one-way
i nterchangeability within the A-Y letter designations. All ratings shall be
clearly visible.

2.5.2 Ratings

Vol tage ratings shall be not less than the applicable circuit voltage. Letter
desi gnations shall be A through Y for notor controller Sizes 0, 1, 2, 3, 4,
and 5, with 100,000 anperes interrupting capacity rating. Letter designations
shal |l correspond to controller sizes as foll ows:

CONTROLLER SI ZE MSCP DESI GNATI ONS
NEMA O A-N
NEMA 1 A-P
NEMA 2 A-S
NEMA 3 A-U
NEMA 4 A-W
NEMA 5 A-Y

2.6 CONDU T AND TUBI NG

2.6.1 Electrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797

2.6.2 Electrical Nonmetallic Tubing (ENT)
NEMA TC 13.

2.6.3 Electrical Plastic Tubing and Conduit

NEMA TC 2.
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2.6.4 Flexible Conduit, Steel and Plastic
General - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.6.5 Intermediate Metal Conduit
UL 1242.
2.6.6 PVC Coated Rigid Steel Conduit
NEMA RN 1.
2.6.7 Rigid Al um num Conduit
ANSI C80.5 and UL 6.
2.6.8 Rigid Metal Conduit
UL 6.
2.6.9 Rigid Plastic
NEMA TC 2, UL 651 and UL 651A.
2.6.10 sSurface Metal Electrical Raceways and Fittings
UL 5.
2.7 CONDU T AND DEVI CE BOXES AND FI TTI NGS
2.7.1 Boxes, Metallic Qutlet
NEMA OS 1 and UL 514C.
2.7.2 Boxes, Nonnetallic, Qutlet and Flush-Device Boxes and Covers
NEMA CS 2 and UL 514C.
2.7.3 Boxes, Qutlet for Use in Hazardous (Cl assified) Locations
UL 886.
2.7.4 Boxes, Switch (Enclosed), Surface-Munted
UL 98.
2.7.5 Fittings for Conduit and Qutl et Boxes
UL 514B.
2.7.6 Fittings For Use in Hazardous (Cl assified) Locations
UL 886.

2.7.7 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng
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UL 514B.
2.8 CONDU T COATI NGS PLASTI C RESI N SYSTEM
NEMA RN 1, Type A-40.
2.9 CONNECTORS, W RE PRESSURE
2.9.1 For Use Wth Copper Conductors
UL 486A.
2.9.2 For Use Wth Al um num Conductors
UL 486B.
2.10 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT
UL 467.
2.10.1 G ound Rods
Ground rods shall be of copper-clad steel conforming to UL 467 not |ess than
5/8 inch in diameter by 10 feet in length of the sectional type driven full
length into the earth.

2.10.2 G ound Bus

The ground bus shall be bare conductor or flat copper in one piece, if
practicabl e.

2.11 ENCLOSURES
NEMA I CS 6 or NEMA 250 unl ess ot herw se specified.
2.11.1 Cabinets and Boxes

Cabi nets and boxes with volume greater than 100 cubic inches shall be in
accordance with UL 50, hot-dip, zinc-coated, if sheet steel.

2.11.2 Circuit Breaker Enclosures
UL 489.

2.11.3 Circuit Breaker Enclosures for Use in Hazardous (C assified) Locations
UL 877.

2.12 FI XTURES, LIGHTI NG AND FI XTURE ACCESSORI ES/ COVPONENTS (seyf)
St andard Draw ng 40-06-04 sheets referenced hereinafter and enclosed as an
integral part of these specifications, additional fixtures shown on contract

drawi ngs, if any, and UL 844 for fixtures to be installed in hazardous
(classified) I|ocations. Fi xtures, accessories and conponents, including
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bal | ast s,

| anphol der s,

Facility

| anps,

i ndustry standards specified bel ow

2.12.1 Fixture, Auxiliary or Emergency
UL 924.
2.12.2 Incandescent Fixture

NEMA LE 4 for ceiling conmpatibility of

2.12.3 Fluorescent

a. Fixture:
Fi xtures shal
| anp di aneter,
readily visible to service personnel

UL 1570.
identify

angl es.

wat t age, col or

b. Ballasts:

(1)

automatic-resetting Type,
Manuf act ur er s:
each pair

Bal | ast
used for
fixtures.

Magneti c ball ast,
approved for
ANSI
of

Single-lanp ballasts shal

starters and starter

NEMA LE 4 for ceiling conpatibility of
be plainly marked for proper
and start
but

ener gy- savi ng,
the application by
C82.1 and UL 935.

lanps within a fixture or
be used

A99R0007

hol ders, shall conformto

recessed fixtures and UL 1571

recessed fixtures and
| anp and ballast type to
type. Mar ki ng shall be

not visible from normal view ng

factor, Class P,
the Certified
Two- | anp ballasts shall be
wi t hin conti nuous nounted
for individually nmounted

hi gh power

single-lanp fixtures and where an odd single-lanmp fixture occurs at the end of

a continuous group.
Ef fi cacy Factor

Magnetic fluorescent
(BEF) not |ess than shown

| anp bal l asts shall have a Ball ast
in the follow ng table:

MAGNETI C FLUORESCENT BALLAST EFFI CACY FACTORS

Design starting tenperature above 40 degrees F with 60 Hz input frequency

NUMBER LAMP NOM NAL MAX. LAMP M N. BALLAST
OoF TYPE OPERATI ONAL OPERATI NG EFFI CACY
LAMPS | NPUT VOLTAGE CURRENT FACTOR
1 4 ft 120 | ess than 1.805
rapi d start or 1000 m anp
277
2 4 ft 120 | ess than 1. 060
rapi d start 1000 m anp
2 4 ft 277 | ess than 1. 050
rapi d start 1000 m anp
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2 8 ft 120 - 277 | ess than 0.570
slimline 1000 m anp

2 8 ft 120 - 277 | ess than 0. 390
hi gh out put, 1000 m anp

rapi d start

*

For ballasts not specifically designed for use with diming controls
The BEF is cal cul ated using the fornula:

BEF = Bal | ast Factor, (in percent) / Power | nput

VWhere Power |nput = Total WAttage of Conbi ned Lanps and Bal | asts.

(2) El ectronic Ball ast. El ectronic ballasts shall consist of a
rectifier, high frequency inverter, and power control and regulation
circuitry. The ballasts shall be UL listed, Cass P, with a Class A sound
rating and shall contain no PCBs. Bal | asts shall nmeet 47 CFR 18 for
el ectromagnetic interference and shall not interfere with the operation of
other electrical equipnent. Design shall withstand |ine transients per |EEE
C62.41, Category A. Unl ess otherw se indicated, the mninm nunber of
bal | asts shall be used to serve each individual fixture, using one, two, three
or four lanp ballasts. A single ballast may be used to serve nmultiple
fixtures if they are continuous nounted, factory manufactured for that
installation with an integral w reway, and are identically controll ed.

(a) Light output regulation shall be +/- 10%
(b) Voltage input regulation shall be +/ - 10%
(c) Lamp current crest factor shall be no nore than 1.6.

(d) Ballast factor shall be not |ess than 85% nor nore than 100%
unl ess ot herw se i ndi cat ed.

(e) A 60 Hz filter shall be provided. Flicker shall be no nore
than 10% with any lanp suitable for the ball ast.

(f) Ballast case tenperature shall not exceed 25 degree Cel sius
ri se above 40 degree Cel sius anbi ent, when tested in accordance with UL 935.

(g) Total harnonic distortion shall be in the range of 10-20%
(h) Power factor shall not be |less than 0.95.

(i) Ballasts shall operate at a frequency of 20 kHz or nore.
(j) Operating filanent voltage shall be 2.5 to 4.5 volts.

(k) Warranty. Three year full warranty including a $10 | abor
al | owance.
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(1) Ballast Efficacy Factor (BEF) shall be in accordance with the
following table. Ballasts and | anps shall be matching rapid start or instant
start as indicated on the following table. |f 32WF32-T8 | anps and bal |l asts
are used, they nust be either all rapid start or all instant start.

ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS

LAMP TYPE OF NOM NAL NUMBER M N. BALLAST
TYPE STARTER OPERATI ONAL OoF EFFI CACY
& LAWP | NPUT VOLTAGE LAMPS FACTOR
40W F40 T12 rapi d start 120 or 277 V 1 2.3
2 1.2
3 0.8
4 0.6
34W F40 T12 rapi d start 120 or 277 V 1 2.6
2 1.3
3 1.0
4 0.7
40W F40 T10 rapi d start 120 or 277 V 1 2.2
2 1.1
3 0.8
32WF32 T8 rapi d or 120 or 277 V 1 2.4
instant start 2 1.4
3 1.0
4 0.8

*For ballasts not specifically designed for use with diming controls
The BEF is cal cul ated using the fornula:
BEF = Bal |l ast Factor (in percent) / Power |nput
VWhere Power |nput = Total WAttage of Conbi ned Lanps and Bal |l asts.
c. Lanmpholders, Starters, and Starter Holders: UL 542.
2.12.4 Hi gh-Intensity-Di scharge

a. Fixture: NEMA LE 4 for ceiling conpatibility of recessed fixtures and
UL 1572.

b. Ballasts: ANSI C82.4 for multiple supply types and UL 1029.
2.13 LOWVOLTAGE FUSES AND FUSEHOLDERS
2.13.1 Fuses, Low Voltage Cartridge Type

NEMA FU 1.
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2.13.2 Fuses, High-Interrupting-Capacity, Current-Limting Type

Fuses, Class G J, L and CC shall be in accordance with UL 198C.

2.13.3 Fuses, Class K, H
UL 198D

2.13.4 Fuses, Class H
UL 198B

2.13.5 Fuses, Cass R
UL 198E

2.13.6 Fuses, Class T

UL 198H

gh-Interrupting-Capacity Type

2.13.7 Fuses for Supplenmentary Overcurrent Protection

UL 198G

2.13.8 Fuses, D-C for Industrial Use

UL 198L.
2.13.9 Fusehol ders

UL 512.

2.14 | NSTRUMENTS, ELECTRI CAL | NDI CATI NG

ANSI C39. 1.

2.15 MOTORS, AC, FRACTI ONAL AND | NTEGRAL

Mot ors, ac, fractional
conformto NEMA M5 1 and
sel ection of polyphase
(classified) locations.

2.15.1 Rating

The horsepower rating of
of the maxinmum | oad be
within this range. In
shoul d be used.

and integral horsepower, 500 hp and snaller shal
UL 1004 for motors; NEMA MG 10 for energy managenent
nmotors; and UL 674 for use of notors in hazardous

notors should be linmted to no nore than 125 percent
ng served unless a NEMA standard size does not fal
this case, the next |arger NEMA standard notor size
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2.15.2 Motor Efficiencies

Al permanently wired pol yphase notors of 1 hp or nore shall neet the m ninum
full-load efficiencies as indicated in the followi ng table, and as specified
in this specification. Motors of 1 hp or nmore with open, drip proof or
totally enclosed fan cool ed encl osures shall be high efficiency type, unless
ot herwi se i ndi cat ed. Motors provided as an integral part of nmotor driven
equi pnrent are excluded fromthis requirement if a mnimum seasonal or overal
efficiency requirenent is indicated for that equipnent by the provisions of
anot her section.

M ni mum Motor Effici encies

HP Std. Efficiency Hi gh

Ef fici ency
1 77.0 85.5
1.5 78.5 85.5
2 78.5 85.5
3 78.5 88.5
5 82.5 88.5
7.5 84.0 90.0
10 85.5 90.0
15 85.5 91.0
20 87.5 92.0
25 88.5 92.0
30 88.5 92.0
40 88.5 92.0
50 89.0 92.5
60 89.0 92.5
75 89.0 95.5
100 90.0 93.5
125 91.0 94.5
150 91.0 94.5
200 91.0 94.5
250 91.0 94.5
300 91.0 94.5
350 91.0 94.5
400 91.0 94.5
500 91.0 94.5

2.16 MOTOR CONTROLS AND MOTOR CONTROL CENTERS

2.16.1 Genera
NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845
Panel boards supplying non-linear |oads shall have neutrals sized for 200
percent of rated current.

2.16.2 Motor Starters

Conbi nation starters shall be provided with circuit breakers.

2.16.3 Thermal - Overl oad Protection
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Each motor of 1/8 hp or larger shall be provided with thermal-overload
protection. Pol yphase notors shall have overload protection in each
ungrounded conductor. The overload-protection device shall be provided either
integral with the notor or controller, or shall be nounted in a separate
encl osure. Unless otherwi se specified, the protective device shall be of the
manual |y reset type. Single or double pole tunbler switches specifically
designed for alternating-current operation only nmay be used as nanual
controllers for single-phase notors having a current rating not in excess of
80 percent of the switch rating.

2.16.4 Low Voltage Mdtor Overload Rel ays
2.16.4.1 Ceneral

Thermal overload relays shall conformto NEMA ICS 2 and UL 508. Over | oad
protection shall be provided either integral with the nmotor or notor
controller, and shall be rated in accordance with the requirenents of NFPA 70.
Standard units shall be used for notor starting tinmes up to 7 seconds.

2.16.4.2 Construction

Manual reset type thermal relay shall be bimetallic construction. Automatic
reset type thernmal relays shall be binetallic construction. Magnetic current
rel ays shall consist of a contact mechani smand a dash pot npbunted on a comon
frame.

2.16.4.3 Ratings

Vol tage ratings shall be not |less than the applicable circuit voltage. Trip
current ratings shall be established by selection of the replaceabl e overl oad
devi ce and shall not be adjustable. Were the controller is renotely-I|ocated
or difficult to reach, an automatic reset, non-conpensated overload relay
shal |l be provided. Manual reset overload relays shall be provided otherw se,
and at all locations where automatic starting is provided. Where the motor is
| ocated in a constant anbient tenperature, and the thernal device is |ocated
in an anbient tenperature that regularly varies by nore than mnus 18 degrees
F, an anbient tenperature-conpensated overload relay shall be provided.

2.16.5 Automatic Control Devices

2.16.5.1 Direct Contro
Aut omatic control devices (such as thernostats, float or pressure sw tches)
whi ch control the starting and stopping of nmotors directly shall be desi gned
for that purpose and have an adequate horsepowerrati ng.

2.16.5.2 Pilot-Relay Control
Where the automatic-control device does not have such a rating, a nmagnetic
starter shall be used, with the automatic-control device actuating the

pilot-control circuit.

2.16.5.3 WManual / Automatic Sel ection
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a. \here conbination manual and automatic control is specified and the
automatic-control device operates the notor directly, a double-throw,
three-position tunbler or rotary switch (nmarked MANUAL- OFF- AUTOMATI C) shal |l be
provi ded for the manual control.

b. Where conbi nati on manual and automatic control is specified and the
automatic-control device actuates the pilot control circuit of a magnetic
starter, the magnetic starter shall be provided with a three-position sel ector
switch marked MANUAL- OFF- AUTOVATI C.
c. Connections to the selector switch shall be such that; only the nornal
automatic regulatory control devices will be bypassed when the switch is in
the Manual position; all safety control devices, such as | ow or high-pressure
cutouts, high-tenmperature cutouts, and notor-overload protective devices,
shall be connected in the nmotor-control circuit in both the Manual and the
Aut omatic positions of the selector switch. Control circuit connections to
any MANUAL- OFF- AUTOVATIC switch or to nore than one automatic regulatory
control device shall be made in accordance with wiring di agram approved by the
Contracting O ficer unless such diagramis included on the draw ngs. All
controls shall be 120 volts or less unless otherw se indicated.
2.17 PANELBOARDS

Dead-front construction, NEMA PB 1 and UL 67.
2.18 RECEPTACLES
2.18.1 Heavy Duty Gade

NEMA WD 1. Devi ces shall conform to all requirements for heavy duty
recept acl es.

2.18.2 Standard Grade
UL 498.
2.18.3 Gound Fault Interrupters
UL 943, Class A or B.
2.18.4 Hazardous (Classified) Locations
UL 1010.
2.18.5 NEMA Standard Receptacle Configurations
NEMA WD 6.

a. Single and Duplex, 15-Ampere and 20-Anpere, 125 Volt 15-anpere,
non-1 ocki ng: NEMA type 5-15R, | ocking: NEMA type L5-15R, 20-anpere,
non-1 ocki ng: NEMA type 5-20R, |ocking: NEMA type L5-20R.

b. 15-Anpere, 250 Volt: Two-pole, 3-wire grounding, non-locking: NEMA

type 6-15R, locking: NEMA type L6-15R Three-pole, 4-wire grounding,
non-1 ocki ng: NEMA type 15-15R, |ocking: NEMA type L15-15R.
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c. 20-Anpere, 250 Volt: Two-pole, 3-wire grounding, non-locking: NEMA
type 6-20R, | ocking: NEMA type L6-20R Three-pole, 4-wire grounding,
non-1 ocki ng: NEMA type 15-20R, |ocking: NEMA type L15-20R.

d. 30-Ampere, 125/250 Volt: Three-pole, 3-wire, non-locking: NEMA type
10- 30R, | ocki ng: NEMA type L10-30R Three-pole, 4-wire grounding,
non-1 ocki ng: NEMA type 14-30R, |ocking: NEMA type L14-30R

e. 30-Anpere, 250 Volt: Two-pole, 3-wire grounding, non-locking: NEMA
type 6-30R, | ocking: NEMA type L6-30R Three-pole, 4-wire grounding,
non-1 ocki ng: NEMA type 15-30R, |ocking: NEMA type L15-30R

f. 50- Anpere, 125/250 Volt: Three-pole, 3-wre: NEMA type 10-50R.
Three-pole, 4-wire grounding: NEMA type 14-50R

g. 50-Ampere, 250 Volt: Two-pole, 3-wire grounding: NEMA type 6-50R
Three-pole, 4-wire grounding: NEMA type 15-50R

2.19 Service Entrance Equi pnent
UL 869A.

2.20 SPLICE, CONDUCTOR
UL 486C.

2.21 SNAP SW TCHES
UL 20.

2.22 TAPES

2.22.1 Plastic Tape
UL 510.

2.22.2 Rubber Tape
UL 510.

2.23 TRANSFORMERS
Singl e- and three-phase transformers shall have two wi ndings per phase.
Ful | -capacity standard NEMA taps shall be provided in the primary w ndi ngs of
transformers unless otherwi se indicated. Three-phase transformers shall be
configured with delta-we w ndings, except as indicated.

2.23.1 Transformers, Dry-Type
Transforners shall have 220 degrees C insulation systemfor transformers 15
kVA and greater, and shall have 180 degrees C insulation system for
transformers rated 10 kVA and less, with tenperature rise not exceeding 150

degrees C under full-rated load in maxi mum anbi ent tenperature of 40 degrees
C. Transforner of 150 degrees C tenperature rise shall be capable of carrying

16415-28



PHS Medi cal Facility A99R0007

conti nuously 100 percent of nameplate kVA wi thout exceeding insulation rating.
a. 600 Volt or Less Prinmary:

NEMA ST 20, UL 506, general purpose, dry-type, self-cooled, ventilated.
Provide transforners in NEMA 1 enclosure, wunless indicated otherwi se.
Transformers shall be quiet type with maxi mum sound | evel at |east 3 decibels
| ess than NEMA standard | evel for transforner ratings indicated.

2.23.2 Liquid-Insulated Transforners

| EEE C57.12.00, ANSI C57.12.10, ANSI C57.12.13, ANSI (C57.12.27, ANSI
C57.12.70, |EEE C57.12.80, |EEE C57.12.90, |EEE C57.98, and |EEE C57.100
Transformers may be the mneral-oil insulated, silicone, or the high-nolecular
wei ght hydrocarbon (HWWH) type. Voltage and KVA ratings shall be as
i ndicated. Pressure relief valves and relays required for safe operation in
an interior location or vault shall be provided. Single kVA ratings shown are
based on self-cooled operation. Tenmperature rise shall not exceed 55/65
degrees C under full |oad operation in an anbient tenperature of 40 degrees C
Percent voltage inmpedance shall be manufacturer's standard, unless indicated
ot herwi se. The basic inpulse insulation level (BIL) rating shall be not |ess
than 110 kV for the distribution voltage shown. Naneplates shall be provided
in accordance with | EEE C57.12. 00.

2.23.3 Average Sound Leve
The average sound level in decibels (dB) of transformers shall not exceed the

following dB level at 12 inches for the applicable kVA rating range listed
unl ess ot herw se i ndi cat ed:

kVA Range dB Sound Leve
1-50 50
51- 150 55
151- 300 58
301- 500 60
501- 700 62
701- 1000 64
1001- 1500 65
1501 & above 70

2.24 | SOLATED PONER SYSTEM EQUI PMENT
UL 1047, with nmonitor UL 1022.

2.25 | NSTRUMENT TRANSFORMERS

2.25.1 Genera
I nstrument transformers shall conply with ANSI Cl12.11 and |EEE C57.13.
Instrunment transforners shall be configured for nounting in/on the device to

whi ch they are applied. Polarity marks on instrument transforners shall be
visual |y evident and shown on draw ngs.
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2.25.2 Current Transforners

Unl ess otherwi se indicated, bar, wound, or w ndowtype transformers are
accept abl e; and except for wi ndowtype units installed over insul ated buses,
transformers shall have a BIL rating consistent with the rated BIL of the
associ ated switchgear or electric power apparatus bushings, buses or
conductors. Current transformers shall have the indicated ratios. The
continuous thermal -current rating factor shall be not less than 1.2. O her
thermal and nechanical ratings of current transformer and their primary | eads
shall be coordinated with the design of the circuit breaker and shall be not
| ess than the nonentary rating of the associated circuit breaker. Circuit
protectors shall be provided across secondary |leads of the current
transformers to prevent the accidental open-circuiting of the transforners
whil e energi zed. Each termnal of each current transformer shall be connected
to a short-circuiting terminal block in the circuit interrupting mechani sm
cabi net, power transformer terminal cabinet, and in the associated instrunent
and rel ay cabinets.

2.25.2.1 Current Transformers for kWH and Dermand Metering (Low Vol tage)

Current transformers shall conform to |EEE C57.13. Provide current
transformers with a metering accuracy Class of 0.3, with a mininum RF as
indi cated, at 30 degrees C, with 600-volt insulation, and 10 kV BIL. Provide
butyl - mol ded, wi ndowtype <current transformers nounted in the current
transformer cabinet.

2.26 W RI NG DEVI CES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dinensional requirenments of
Wi ring devices.

PART 3 - EXECUTI ON
3.1 GROUNDI NG

G ounding shall be in conformance with NFPA 70, the contract drawi ngs, and the
foll owi ng specifications.

3.1.1 G ound Rods

The resistance to ground shall be measured using the fall-of-potential method
described in IEEE Std 81. The maxi mum resi stance of a driven ground shall not
exceed 10 ohms under normally dry conditions. |If this resistance cannot be
obtained with a single rod, 2 additional rods not less than 6 feet on centers
may be coupled and driven with the first rod. |In high-ground-resistance, UL
listed chenmically charged ground rods nay be used. If the resultant
resi stance exceeds 10 ohns neasured not |ess than 24 hours after rainfall, the
Contracting Oficer shall be notified i mediately. Connections bel ow grade
shall be fusion welded. Connections above grade shall be fusion welded or
shal | use UL 467 approved connectors.
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3.1.2 G ound Bus

Ground bus shall be provided in the electrical equipment roons as indicated.
Noncurrent-carrying nmetal parts of electrical equipnment shall be effectively
grounded by bonding to the ground bus. The ground bus shall be bonded to both
the entrance ground, and to a ground rod or rods as specified above. Al
bel ow ground or sealed connections shall be thernmoweld exothernmic type
connections. Above ground exposed connections and splices shall be of the
brazed, welded, bolted, or pressure-connector type, except that pressure
connectors or bolted connections shall be used for connections to renovable
equi pment. For raised floor equipment roons in conputer and data processing
centers, a minimumof 4, one at each corner, nultiple grounding systens shal
be furnished. Connections shall be bolted type in lieu of thernmoweld, so they
can be changed as required by additions and/or alterations.

3.1.3 Gounding Conductors

A green equi prent groundi ng conductor, sized in accordance with NFPA 70 shal
be provided, regardless of the type of conduit. Equi pnrent groundi ng bars
shall be provided in all panel boards. The equi pment groundi ng conductor shall
be carried back to the service entrance grounding connection or separately
derived groundi ng connection. All equipment grounding conductors, including
nmetallic raceway systens used as such, shall be bonded or joined together in
each wiring box or equipnent enclosure. Metallic raceways and groundi ng
conduct ors shall be checked to assure that they are wired or bonded into a
common junction. Metallic boxes and enclosures, if used, shall also be bonded
to these grounding conductors by an approved means per NFPA 70. \When boxes
for receptacles, switches, or other utilization devices are installed, any
desi gnated grounding ternminal on these devices shall also be bonded to the
equi prent groundi ng conductor junction with a short junper.

3.2 WRING METHODS

Wring shall conform to NFPA 70, the contract drawi ngs, and the follow ng
specifications. Unless otherwi se indicated, wiring shall consist of insulated
conductors installed in rigid zinc-coated steel conduit or electrical metallic
tubing or internediate netal conduit. Were cables and wires are installed in
cable trays, they shall be of the type pernitted by NFPA 70 for use in such

appl i cations. Wre fill in conduits shall be based on NFPA 70 for the type
of conduit and wire insulations specified. Wre fill in conduits located in
Class | or |l hazardous areas shall be linmted to 25 percent of the cross

sectional area of the conduit.
3.2.1 Conduit and Tubing Systens

Conduit and tubing systens shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as described
i n paragraph WRI NG METHODS. M ni mum si ze of raceways shall be 1/2 inch
Only metal conduits will be permitted unless specifically stated otherw se.
Al conduits shall be installed per the requirements and criteria given in
NFPA 70. Nonnetallic conduit and tubing nay be used in danp, wet or corrosive
| ocations when pernmitted by NFPA 70 and the conduit or tubing system is
provided with appropriate boxes, covers, clanps, screws or other appropriate
type of fittings. Electrical netallic tubing (EMI may be installed only
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wi thin buildings, above the floor level. EMI nmay be installed in concrete and
grout in dry locations. EMI installed in concrete or grout shall be provided
with concrete tight fittings. EMI shall not be installed in danp or wet
| ocations, or the air space of exterior masonry cavity walls. Bushi ngs

manuf actured fittings or boxes providing equi val ent means of protection shall
be installed on the ends of all conduits and shall be of the insulating type,
where required by NFPA 70. Only UL listed adapters shall be used to connect
EMI to rigid metal conduit, cast boxes, and conduit bodies. Al un num conduit
may not be used unless specifically indicated otherwi se. Nonal um num sl eeves
shall be used where alum num conduit passes through concrete floors and
firewalls. Penetrations of above grade floor slabs, tine-rated partitions and
fire walls shall be firestopped as specified in accordance with Section 07840
- FI RESTOPPI NG. Except as otherw se specified, |MC may be used as an option
for rigid steel conduit in areas as pernmitted by NFPA 70. Raceways shall not
be installed under the firepits of boilers and furnaces and shall be kept 6
inches away from parallel runs of flues, steam pipes and hot-water pipes.
Raceways shall be conceal ed within finished walls, ceilings, and floors unless
ot herwi se shown. Raceways crossing structural expansion joints or seismc
joints shall be provided with suitable expansion fittings or other suitable
neans to conpensate for the building expansi on and contraction and to provide
for continuity of grounding. Wring installed in underfloor duct system or
under fl oor raceway systemshall be suitable for installation in wet |ocations.

3.2.1.1 Pull Wres

A pull wire shall be inserted in each enpty raceway in which wiring is to be
installed if the raceway is nmore than 25 feet in length and contains nore
than the equival ent of two 90-degree bends. The pull wire shall be of No. 14
AWG zinc-coated steel, or of plastic having not less than 200 pounds per
square inch tensile strength. Not |ess than 254 mm 10 i nches of sl ack shal
be left at each end of the pull wre.

3.2.1.2 Conduit Stub-Ups

Where conduits are to be stubbed up through concrete floors, a short el bow
shall be installed below grade to transition from the horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the inside
shall be installed, to allowtermnating the conduit flush with the finished

floor. Wring shall be extended in rigid threaded conduit to equi pnent
except that where required, flexible conduit nmay be used 6 inches above the
floor. Enpty or spare conduit stub-ups shall be plugged flush with the

finished floor with a threaded, recessed pl ug.
3.2.1.3 Below Slab-on-Grade or in the G ound

El ectrical wring bel ow sl ab-on-grade shall be protected by a conduit system
Conduit passing vertically through sl abs-on-grade shall be rigid steel or |IMC
Rigid steel or IMC conduits installed bel ow slab-on-grade or in the earth
shall be field wapped with 0.010 inch thick pipe-wapping plastic tape
applied with a 50 percent overlay, or shall have a factory-applied polyvinyl
chloride, plastic resin, or epoxy coating system
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3.2.1.4 Installing in Slabs Including Slabs on G ade

Conduit installed in slabs-on-grade shall be rigid steel or IMC. Conduits
shall be installed as close to the middle of concrete slabs as practicable
wi t hout disturbing the reinforcenent. CQutside dianeter shall not exceed 1/3
of the slab thickness and conduits shall be spaced not closer than 3 dianeters
on centers except at cabinet |ocations where the slab thickness shall be
i ncreased as approved by the Contracting O ficer. VWhere conduit is run
parallel to reinforcing steel, the conduit shall be spaced a m ni mum of one
conduit dianmeter away but not |ess than one inch fromthe reinforcing steel

3.2.1.5 Changes in Direction of Runs

Changes in direction of runs shall be made with symetrical bends or
cast-nmetal fittings. Field-nade bends and offsets shall be made with an
approved hickey or conduit-bending machine. Crushed or deformed raceways
shall not be installed. Trapped raceways in danp and wet |ocations shall be
avoi ded where possible. Care shall be taken to prevent the |odgnent of
plaster, dirt, or trash in raceways, boxes, fittings and equi pnment during the
course of construction. Clogged raceways shall be cleared of obstructions or
shal | be repl aced.

3.2.1.6 Supports

Except where otherwi se permtted by NFPA 70, conduits and tubing shall be
securely and rigidly fastened in place at intervals of not nore than 10 feet
and within 3 feet of boxes, cabinets, and fittings, with approved pipe straps,
wal | brackets, conduit clanmps, conduit hangers, threaded C-clanps, beam
cl amps, or ceiling trapeze. Loads and supports shall be coordinated with
supporting structure to prevent danage or deformation to the structure. Loads
shall not be applied to joist bridging. Attachnment shall be by wood screws or
screw-type nails to wood; by toggle bolts on hollow masonry units; by
expansion bolts on concrete or brick; by nmachine screws, welded threaded
studs, heat-treated or spring-steel-tension clanmps on steel work. Nail-type
nyl on anchors or threaded studs driven in by a powder charge and provided with
| ock washers and nuts may be used in lieu of expansion bolts or nmachine

SCrews. Raceways or pipe straps shall not be welded to steel structures.
Cutting the nain reinforcing bars in reinforced concrete beans or joists shal

be avoi ded when drilling holes for support anchors. Holes drilled for support
anchors, but not used, shall be filled. In partitions of Iight steel

construction, sheet-netal screws may be used. Raceways shall not be supported
using wire or nylon ties. Raceways shall be independently supported fromthe
structure. Upper raceways shall not be used as a means of support for |ower
raceways. Supporting neans will not be shared between el ectrical raceways and
mechani cal piping or ducts. Cables and raceways shall not be supported by
ceiling grids. Except where permitted by NFPA 70, wiring shall not be
supported by ceiling support systens. Conduits shall be fastened to
sheet - net al boxes and cabinets with two | ocknuts where required by NFPA 70,
where insul ating bushings are used, and where bushi ngs cannot be brought into
firm contact with the box; otherwi se, a single |ocknut and bushing nay be
used. Threadless fittings for electrical netallic tubing shall be of a type
approved for the conditions encountered. Additional support for horizonta
runs is not required when EMI rests on steel stud cutouts.
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3.2.1.7 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be considered
as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8 Exposed Risers

Exposed risers in wire shafts of nultistory buildings shall be supported by
U-cl anp hangers at each floor level, and at intervals not to exceed 10 feet.

3.2.1.9 Exposed Lengths of Conduit, Over 600 Volts

Exposed | engths of conduit containi ng power conductors operating at nore than
600 volts shall have two red bands 2 inches wi de spaced 8 i nches apart painted
near each coupling; the intervening space between the red bands shall be
pai nted white, and on the white space the voltage shall be stenciled in bl ack.

3.2.1.10 Conmmuni cations Raceways

Commruni cations raceways indicated shall be installed in accordance with the
previous requirement for conduit and tubing and wth the additiona
requi rement that no length of run shall exceed 50 feet for 1/2 inch and 3/4
inch sizes, and 100 feet for 1 inch size or |arger

3.2.2 Cable Trays

Cabl e trays shall be supported in accordance with the recomendati ons of the
manuf acturer but at no nore than 6 foot intervals. Contact surfaces of
al um num connections shall be coated with an antioxidant conpound prior to
assenbly. Adjacent cable tray sections shall be bonded together by connector
plates of an identical type as the cable tray sections. The Contractor shal
submit the manufacturer's certification that the cable tray system neets al
requirenents of Article 318 of NFPA 70. The cable tray shall be installed and
grounded in accordance with the provisions of Article 318 of NFPA 70. Data
submitted by the Contractor shall denmonstrate that the conpleted cable tray
systenms will conply with the specified requirenents. Cable trays shall
termnate 10 i nches fromboth sides of snoke and fire partitions. Conductors
run through snoke and fire partitions shall be installed in 4 inch rigid steel
conduits with groundi ng bushi ngs, extending 12 inches beyond each side of the
partitions. The installation shall be sealed to preserve the snoke and fire
rating of the partitions.

3.2.3 Cables and Conductors
Installation shall conformto the requirenments of NFPA 70. Covered, bare or
i nsul ated conductors of circuits rated over 600 volts shall not occupy the

sane equi pnent wring enclosure, cable, or raceway with conductors of circuits
rated 600 volts or |ess.
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3.2.3.1 Sizing

Unl ess otherwise noted, all sizes are based on copper conductors and the
i nsul ation types indicated. Sizes shall be not Iless than indicated.
Branch-circuit conductors shall be not smaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nore than 100 feet |ong and of 277 volts nore
than 230 feet long, frompanel to |oad center, shall be no snmaller than No. 10
AWG Class 1 renpte control and signal circuit conductors shall be not |ess
than No. 14 AW Class 2 renmpote control and signal circuit conductors shal
be not less than No. 16 AWG Class 3 | ow energy, renote-control and signa
circuits shall be not |less than No. 22 AWG

3.2.3.2 Use of Al um num Conductors in Lieu of Copper
Al um num conductors shall not be used.
3.2.3.3 Cable Systens

Cabl e systens shall be installed where indicated. Cables shall be installed
conceal ed behind ceiling or wall finish where practicable. Cables shall be
t hr eaded through hol es bored on the approximate centerline of wood nenbers;
not chi ng of surfaces will not be permtted. Sleeves shall be provided through
bond beans of nasonry-block walls for threading cabl es through holl ow spaces.
Exposed cables shall be installed parallel or at right angles to walls or
structural nenbers. In roons or areas not provided with ceiling or wall
finish, cables and outlets shall be installed so that a room finish may be
applied in the future without disturbing the cables or resetting the boxes.
Exposed nonnetal lic-sheathed cables |less than 4 feet above floors shall be
protected from nechanical injury by installation in conduit or tubing.

3.2.3.4 Cable Splicing

Splices shall be made in an accessible |ocation. Crinmping tools and dies
shall be approved by the connector manufacturer for use with the type of
connector and conduct or.

a. Copper Conductors, 600 Volt and Under: Splices in conductors No. 10
AWG and smaller dianmeter shall be made with an insulated, pressure-type
connector. Splices in conductors No. 8 AWG and | arger dianmeter shall be nade
with a solderless connector and insulated with tape or heat-shrink type
i nsulating material equivalent to the conductor insulation

3.2.3.5 Conductor ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be provided
within each enclosure where a tap, splice, or termnation is made. \Wher e
several feeders pass through a common pull box, the feeders shall be tagged to
indicate clearly the electrical characteristics, circuit nunmber, and pane
desi gnati on. Phase conductors of |ow voltage power circuits shall be
identified by color coding. Phase identification by a particular color shal

be mai ntai ned continuously for the length of a circuit, including junctions.

a. Color coding shall be provided for service, feeder, branch, and ground
conduct ors. Color shall be green for grounding conductors and white for
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neutrals; except where neutrals of nore than one systemare installed in the
sane raceway or box, other neutral shall be white with colored (not green)
stripe. The color coding for three-phase and singl e-phase | ow voltage systens
shall be as foll ows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(C
277/ 480-volt, 3-phase: Brown(A), orange(B), and yell ow(C).
120/ 240-vol t, 1-phase: Black and red.

b. Conductor phase and voltage identification shall be nmade by
col or-coded insulation for all conductors smaller than No. 6 AWG For
conductors No. 6 AWG and | arger, identification shall be made by col or-coded
i nsulation, or conductors wth black insulation may be furnished and
identified by the use of half-Iapped bands of colored electrical tape w apped
around the insulation for a mnimum of 3 inches of length near the end, or
ot her nethod as subnmitted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be nade by
color-coded insulated conductors, plastic-coated self-sticking printed
markers, permanently attached stanped nmetal foil markers, or equival ent nmeans
as approved. Control «circuit termnals of equipnment shall be properly
identified. Term nal and conductor identification shall match that shown on
approved detail drawi ngs. Hand lettering or marking is not acceptable.

3.3 BOXES AND SUPPCRTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nounting of devices or

fixtures. Pull boxes shall be furnished with screwfastened covers.
I ndi cated el evations are approxi mate, except where m ni mum nounting hei ghts
for hazardous areas are required by NFPA 70. Unl ess ot herw se indicated,

boxes for wall switches shall be nounted 48 inches above finished floors.
Switch and outl et boxes | ocated on opposite sides of fire rated walls shall be
separated by a mninum horizontal distance of 24 inches. The total conbined
area of all box openings in fire rated walls shall not exceed 100 square
i nches per 100 square feet. Maxi mum box areas for individual boxes in fire
rated walls vary with the manufacturer and nmust not exceed the maxi num
specified for that box in UL,-03. Only boxes listed in UL-03 shall be used in
fire rated walls.

3.3.1 Box Applications

Each box shall have not less than the volunme required by NFPA 70 for nunber of
conductors enclosed in box. Boxes for netallic raceways, 4 by 4 inch nonina

size and snaller, shall be of the cast-nmetal hub type when located in nornmally
wet | ocations, when flush and surface nmounted on outside of exterior surfaces,

or when located in hazardous areas. Cast-netal boxes installed in wet
| ocations and boxes installed flush with the outside of exterior surfaces
shall be gasketed. Boxes for mounting lighting fixtures shall be not I|ess
than 4 inches square, or octagonal, except smaller boxes may be installed as
required by fixture configuration, as approved. Cast-nmetal boxes with 3/32
inch wall thickness are acceptable. Large size boxes shall be NEMA 1 or as
shown. Boxes in other |ocations shall be sheet steel except that alum num
boxes may be used with alum num conduit, and nonnetallic boxes may be used

16415- 36



PHS Medi cal Facility A99R0007

with nonnetallic conduit and tubing or nonmetal lic sheathed cable system when
permtted by NFPA 70. Boxes for use in masonry-block or tile walls shall be
square-cornered, tile-type, or standard boxes having square-cornered,
tile-type covers.

3.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nail s of equal holding strength, with bolts and netal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with nmachine
screw or welded studs on steel work. Threaded studs driven in by powder
charge and provided with | ockwashers and nuts, or nail-type nylon anchors may
be used in lieu of expansion shields, or machine screws. Penetration of nore
than 1-1/2 inches into reinforced-concrete beans or nore than 3/4 inch into
rei nforced-concrete joists shall avoid cutting any main reinforcing steel
The use of brackets which depend on gypsum wall board or plasterboard for
primary support wll not be pernmitted. In partitions of Ilight stee
construction, bar hangers with 1 inch |ong studs, mounted between netal wall
studs or netal box nmounting brackets shall be used to secure boxes to the
bui I ding structure. Wen nmetal box mounting brackets are used, additional box
support shall be provided on the side of the box opposite the brackets. This
addi ti onal box support shall consist of a mnimum 12 inch |ong section of wall
stud, bracketed to the opposite side of the box and secured by two screws
t hrough the wal | board on each side of the stud. Metal screws may be used in
lieu of the metal box nmounting brackets.

3.3.3 Munting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible material

boxes shall be installed so that the edge of the box is not recessed nore than
1/4 inch fromthe finished surface. Boxes mounted in conbustible walls or
ceiling material shall be nounted flush with the finished surface. The use of

gypsum or pl asterboard as a neans of supporting boxes will not be permtted.
Boxes installed for conceal ed wiring shall be provided with suitable extension
rings or plaster covers, as required. The bottom of boxes installed in

masonry- bl ock walls for concealed wiring shall be mounted flush with the top
of a block to mnimze cutting of the blocks, and boxes shall be |ocated
hori zontally to avoid cutting webs of block. Separate boxes shall be provided
for flush or recessed fixtures when required by the fixture term nal operating
tenmperature, and fixtures shall be readily renovable for access to the boxes
unl ess ceiling access panels are provided.

3.3.4 Installation in Overhead Spaces

In open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal boxes
havi ng t hreadl ess connectors and sheet netal boxes shall be supported directly
fromthe building structure or by bar hangers. Hangers shall not be fastened
to or supported from joist bridging. Were bar hangers are used, the bar
shall be attached to raceways on opposite sides of the box and the raceway
shal |l be supported with an approved type fastener not nore than 24 inches from
t he box.
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3.4 DEVI CE PLATES

One- pi ece type device plates shall be provided for all outlets and fittings.
Pl ates on unfinished walls and on fittings shall be of zinc-coated sheet steel
havi ng rounded or bevel ed edges. Plates on finished walls shall be of satin
finish corrosion resistant steel. Screws shall be of netal with countersunk
heads, in a color to match the finish of the plate. Plates shall be installed
with all four edges in continuous contact with finished wall surfaces w thout

the use of mats or simlar devices. Plaster fillings will not be pernitted.
Plates shall be installed with an alignnent tol erance of 1/16 inch. The use
of sectional-type device plates will not be permitted. Plates installed in

wet |ocations shall be gasketed and provided with a hinged, gasketed cover,
unl ess ot herwi se specified.

3.5 RECEPTACLES
3.5.1 Single and Dupl ex, 15 or 20-anpere, 125 volt

Singl e and dupl ex receptacl es shall be rated 20 anperes, 125 volts, two-pole,
three-wire, grounding type with polarized parallel slots. Bodies shall be of
ivory or as indicated to match color of switch handles in the same roomor to
har noni ze with the color of the respective wall, and supported by nounting
strap having plaster ears. Contact arrangement shall be such that contact is
made on two sides of an inserted bl ade. Receptacle shall be side- or
back-wired with two screws per terminal. The third grounding pole shall be
connected to the netal mounting yoke. Switched receptacles shall be the sane
as other receptacles specified except that the ungrounded pole of each
suitabl e receptacle shall be provided with a separate terninal. Only the top
receptacle of a duplex receptacle shall be wired for switching application.
Receptacles with ground fault circuit interrupters shall have the current
rating as indicated, and shall be UL Cass A type unless otherw se shown.
Ground fault circuit protection shall be provided as required by NFPA 70 and
as indicated on the draw ngs.

3.5.2 Clock Qutlet

Clock outlet, for use in other than a wired clock system shall consist of an
outlet box, a plaster cover where required, and a single receptacle with
clock-outlet plate. The receptacle shall be recessed sufficiently within the
box to allow the conplete insertion of a standard cap, flush with the plate.
A suitable clip or support for hanging the clock shall be secured to the top
of the plate. Material and finish of the plate shall be as specified in
par agr aph DEVI CE PLATES.

3.5.3 Floor Qutlets

Fl oor outlets shall be nonadjustable and each outlet shall consist of a
cast-nmetal body with threaded openings for conduits, flange ring, and cover
plate with 1/2 inch or 3/4 inch threaded flush plug. Each tel ephone outl et
shall consist of a horizontal cast housing with a receptacle as specified.
Gaskets shall be used where necessary to ensure a watertight installation.
Plugs with installation instructions shall be delivered to the Contracting
Oficer at the job site for capping outlets upon renoval of service fittings.
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3.5.4 \Weat herproof Applications

Weat her proof receptacles shall be suitable for the environment, danp or wet as
applicabl e, and the housings shall be |labeled to identify the all owabl e use.
Receptacl es shall be marked in accordance with UL 514A for the type of use
i ndi cated; "Danp |ocations", "Wt Locations", "Wt Location Only \Wen Cover
C osed". Assenblies shall be installed in accordance with the manufacturer's
recomrendati ons.

3.5.4.1 Danp Locations

Receptacles in danmp locations shall be nounted in an outlet box with a
gasket ed, weatherproof, cast-nmetal cover plate (device plate, box cover) and
a gasketed cap (hood, receptacle cover) over each receptacle opening. The cap
shall be either a screwon type pernmanently attached to the cover plate by a
short length of bead chain or shall be a flap type attached to the cover with
a spring | oaded hinge.

3.5.4.2 Wt Locations

Receptacles in wet locations shall be installed in an assenbly rated for such
use whether the plug is inserted or withdrawn, unless otherw se indicated. In
a duplex installation, the receptacle cover shall be configured to shield the
connecti ons whether one or both receptacles are in use. Assenbl i es whi ch
utilize a self-sealing boot or gasket to maintain wet |ocation rating shall be
furnished with a conpatible plug at each receptacle location and a sign
notifying the user that only plugs intended for use with the sealing boot
shal | be connected during wet conditions.

3.5.5 Receptacles, 15-Anmpere, 250-Volt

Recept acl es, 15-anpere, 250-volt, shall be duplex two-pole, three-wre,
grounding type with bodies of ivory phenolic conpound supported by mounting
yoke having plaster ears. The third grounding pole shall be connected to the
nmetal yoke. Each receptacle shall be provided with a mating cord-grip plug.

3.5.6 Receptacles, 20-Ampere, 250-Volt

Recept acl es, single, 20-anpere, 250-volt, shall be ivory npolded plastic,
two-pole, three-wire or three-pole, four-wire, grounding type conplete with
appropriate mating cord-grip plug.

3.5.7 Receptacles, 30-Anpere, 125/250-Volt

Receptacles, single, 30-anpere, 125/250-volt, shall be nolded-plastic,
three-pole, four-wire, grounding type, conplete with appropriate mating
cord-grip type attachnent plug. Each dryer receptacle shall be furnished with
a non-detachabl e power supply cord for connection to the electric clothes
dryer. The cord shall be an angle-type 36 inch | ength of Type SRDE range and
dryer cable with No. 10 AWG conduct ors.

3.5.8 Receptacles, 30-Ampere, 250-Volt

Recept acl es, single, 30-ampere, 250-volt, shall be nol ded-plastic, three-pole,
three-wire type, conplete with appropriate mating cord-grip plug.
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3.5.9 Receptacles, 50-Anpere, 125/250-Volt

Recept acl es, single 50-ampere, 125/250-volt, shall be flush, nolded plastic,
three-pole, four-wire, grounding type. Each range receptacle shall be
furnished with a nondetachable power supply cord for connection to the
electric range. The cord shall be an angle-type 36 inch |l ength of SRDE range
and dryer cable with No. 6 AWG conductors.

3.5.10 Receptacles, 50-Anpere, 250-Volt

Receptacles, single, 50-anpere, 250-volt, shall be flush nolded plastic,
three-pole, three-wire type, conplete with appropriate mating cord-grip plug.

3.5.11 Special -Purpose or Heavy-Duty Receptacl es

Speci al - purpose or heavy-duty receptacles shall be of the type and of ratings
and nunber of poles indicated or required for the anticipated purpose.
Contact surfaces may be either round or rectangular. One appropriate straight
or angle-type plug shall be furnished with each receptacle. Locki ng type
receptacles, rated 30 anperes or |less, shall be | ocked by rotating the plug.
Locki ng type receptacles, rated nore than 50 anperes, shall utilize a | ocking
ring.

3.6 WALL SW TCHES

Wall switches shall be of the totally enclosed tunbler type. The wall switch
handl e and switch plate color shall be ivory. Wring ternminals shall be of
the screw type or of the solderless pressure type having suitable
conduct or-rel ease arrangenent. Not nmore than two switches shall be installed
in a single-gang position. Switches shall be rated 20-anpere 120 or 277-volt
(as applicable) for use on alternating current only. Pilot |ights indicated
shal | consist of yoke-nopunted candel abra-base sockets rated at 75 watts, 125
volts, and fitted with glass or plastic jewels. A clear 6-watt |anmp shall be
furnished and installed in each pilot switch. Jewels for use with sw tches
controlling notors shall be green, and jewels for other purposes shall be red.
Di mmi ng switches shall be solid-state flush nounted, sized for the | oads.

3.7 SERVI CE EQUI PMENT

Service-di sconnecting neans shall be of the enclosed nolded-case circuit
breaker type with an external handle for nanual operation. VWhen service
di sconnecting neans is a part of an assenbly, the assenbly shall be |listed as
suitable for service entrance equi pnent. Enclosures shall be sheet netal wth
hi nged cover for surface mounting unless otherw se indicated.

3.8 PANELBOARDS AND LOADCENTERS

Circuit breakers and switches used as a notor disconnecting neans shall be
capabl e of being locked in the open position. Door |ocks shall be keyed
al i ke. Nanepl ates shall be as approved. Directories shall be typed to
i ndi cate | oads served by each circuit and nmounted in a hol der behind a clear
protective covering. Busses may be copper or al um num
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3.

8.1 Loadcenters

Loadcenters shall be circuit breaker equipped.

. 8.2 Panel boards

Panel boards shall be circuit breaker equipped as indicated on the draw ngs.

.9 FUSES

Equi pnent provi ded under this contract shall be provided with a conplete set
of properly rated fuses when the equi pnent manufacturer utilize fuses in the
manuf acture of the equipnent, or if current-limting fuses are required to be
installed to limt the anmpere-interrupting capacity of circuit breakers or
equi pnent to | ess than the maxi num avail able fault current at the | ocation of
the equipment to be installed. Fuses shall have a voltage rating of not I|ess
than the phase-to-phase circuit voltage, and shall have the tine-current
characteristics required for effective power system coordination.

.9.1 Cartridge Fuses; Noncurrent-Limting Type

Cartridge fuses of the noncurrent-linmting type shall be Cass H
nonr enewabl e, dual elenent, tine |ag type and shall have interrupting capacity
of 10,000 anperes. At 500 percent current, cartridge fuses shall not blowin
| ess than 10 seconds.

.9.2 Cartridge Fuses; Current-Limting Type

Cartridge fuses, current-limting type, class RK1l, shall have tested
interrupting capacity not |ess than 200,000 anperes. Fuse holders shall be
the type that will reject all Class H fuses.

.9.3 Mtor and Transfornmer Circuit Fuses

Mot or, notor controller, transfornmer, and inductive circuit fuses shall be
Class RK1 or RK5, current-limting, tine-delay wth 200,000 anperes
interrupting capacity.

.10 UNDERGROUND SERVI CE

Unl ess otherw se indicated, interior conduit systens shall be stubbed out 5
feet beyond the building wall and 2 feet bel ow finished grade, for interface
with the exterior service lateral conduits and exterior comunications
conduits. Qutside conduit ends shall be bushed when used for direct buria
service lateral conductors. Qutside conduit ends shall be capped or plugged
until connected to exterior conduit systemns. Underground service |atera
conductors will be extended to building service entrance and term nated in
accordance with the requirements as indicated on draw ngs and NFPA 70.

.11 MOTORS

Each motor shall conformto the hp and voltage ratings indicated, and shal
have a service factor and other characteristics that are essential to the
proper application and perfornmance of the notors under conditions shown or

16415-41



PHS Medi cal Facility A99R0007

specified. Mtors supplied froma variable speed drive power source shall be
rated for variable speed drive duty. Three-phase notors for use on 3-phase
208-volt systens shall have a naneplate rating of 200 volts. Unless otherw se
specified, all notors shall have open franmes, and continuous-duty
classification based on a 40 degree C anbient tenperature reference.
Pol yphase motors shall be squirrel -cage type, having nornmal -starting-torque
and lowstarting-current characteristics, unless other characteristics are
specified in other sections of these specifications or shown on contract
dr awi ngs. The Contractor shall be responsible for selecting the actual
hor sepower ratings and other notor requirenments necessary for the applications
indi cated. Wien electrically driven equi pnent furni shed under other sections
of these specifications materially differs from the design, the Contractor
shall make the necessary adjustments to the wiring, disconnect devices and
branch-circuit protection to accomodate the equi pment actually install ed.

3.12 MOTOR CONTROL

Each motor or group of motors requiring a single control shall be provided
under other sections of these specifications with a suitable controller and

devices that will perform the functions as specified for the respective
notors. Each nmotor of 1/8 hp or larger shall be provided with thermal -overl oad
protection. Pol yphase notors shall have overload protection in each

ungrounded conductor. The overload-protection device shall be provided either
integral with the notor or controller, or shall be nounted in a separate
encl osure. Unless otherwi se specified, the protective device shall be of the
manual |y reset type. Single or double pole tunbler switches specifically
designed for alternating-current operation only may be used as nanual
controllers for single-phase notors having a current rating not in excess of
80 percent of the switch rating. Automatic control devices such as
thernostats, float or pressure switches may control the starting and stopping
of motors directly, provided the devices used are designed for that purpose
and have an adequate horsepower rating. Wen the automatic-control device
does not have such a rating, a mmgnetic starter shall be used, with the
aut omati c-control device actuating the pilot-control circuit. VWhen
combi nati on manual and automatic control is specified and the
automatic-control device operates the notor directly, a double-throw,
three-position tumbler or rotary switch shall be provided for the manua

control; when the automatic-control device actuates the pilot control circuit
of a magnetic starter, the latter shall be provided with a three-position
sel ector switch marked MANUAL- OFF- AUTOVATI C. Connections to the selector
switch shall be such that only the normal automatic regul atory control devices
wi Il be bypassed when the switch is in the Manual position; all safety contro

devi ces, such as low or high-pressure cutouts, high-tenperature cutouts, and
not or - over|l oad protective devices, shall be connected in the motor-contro

circuit in both the Manual and the Automatic positions of the selector swtch

Control circuit connections to any MANUAL- OFF- AUTOVATIC switch or to nore than
one automatic regulatory control device shall be nade in accordance with
wiring diagram approved by the Contracting O ficer unless such diagramis
i ncluded on the drawings. All controls shall be 120 volts or |ess unless
ot herw se indi cated.

16415-42



PHS Medi cal Facility A99R0007

3.12.1 Reduced-Voltage Controllers

Reduced-vol tage controllers shall be provided for polyphase notors where
i ndi cat ed. Reduced-vol tage starters shall be of the solid state PWM type
unl ess ot herw se i ndi cat ed.

3.12.2 Contacts

Unl ess ot herwi se indicated, contacts in mscellaneous control devices such as
float switches, pressure switches, and auxiliary relays shall have current and
vol tage ratings in accordance with NEMA ICS 2 for rating designati on B300.

3.12.3 Safety Controls

Safety controls for boilers shall be connected to a 2-wire, 120 volt grounded
circuit supplied from the associated boiler-equipnment circuit. Were the
boiler circuit is nmore than 120 volts to ground, safety controls shall be
energi zed through a two-wi nding transformer having its 120 volt secondary
wi ndi ng grounded. Overcurrent protection shall be provided in the ungrounded
secondary conductor and shall be sized for the | oad encountered.

3.13 MOTOR- DI SCONNECT MEANS

Each nmotor shall be provided with a disconnecting neans when required by NFPA
70 even though not indicated. For single-phase notors, a single or double

pol e toggle switch, rated only for alternating current, will be acceptable for
capacities less than 30 anperes, provided the anpere rating of the switch is
at least 125 percent of the nmotor rating. Swi tches shall disconnect all

ungr ounded conductors.
3.14 TRANSFORMER | NSTALLATI ON

Thr ee- phase transforners shall be connected only in a delta-wye configuration
unl ess indi cated ot herwi se, except isolation transforners having a one-to-one
turns ratio. Dry-type transforners shown l|ocated within 5 feet of the
exterior wall shall be provided in a weatherproof enclosure. Transforners to
be located within the building nay be provided in the nmanufacturer's standard,
ventilated indoor enclosure designed for use in 40 degrees C anbient
tenmperature, unless otherw se indicated.

3.15 LAMPS AND LI GHTI NG FI XTURES
Bal | asted fixtures shall have ballasts which are conpatible with the specific
type and rating of lanps indicated and shall conply with the applicable
provi sions of the publications referenced.

3.15.1 Lanps
Lamps of the type, wattage, and voltage rating indicated shall be delivered to
the project in the original cartons and installed in the fixtures just prior
to the conpletion of the project.

3.15.1.1 I ncandescent

| ncandescent | anps shall be for 125-volt operation unl ess otherw se indicated.
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3.15.1.2 Fluorescent

Fl uorescent |anps for nagnetic ballasts shall be as indicated and shall be of
a type that will not require starter switches. Lanps shall be of the
rapi d-start type unless otherwi se shown or approved. Fluorescent |anps for
el ectronic ballasts shall be as indicated.

3.15.1.3 High-Intensity-Di scharge

Hi gh-intensity-di scharge | anps shall be the high-pressure sodiumtype unl ess
ot herwi se indi cated, shown, or approved.

3.15.2 Fixtures (seyf)
Fi xtures shall be as shown and shall conformto the foll owi ng specifications

and shall be as detailed on Standard Drawi ng No. 40-06-04, as indicated on the
i ghting schedul e, which acconpany and forma part of this specification for

the types indicated. |Illustrations shown on these sheets are indicative of
the general type desired and are not intended to restrict selection to
fixtures of any particular manufacturer. Fi xtures of sinilar designs and
equi val ent ener gy ef ficiency, Iight di stribution and bri ght ness
characteristics, and of equal finish and quality wll be acceptable if
approved. In suspended acoustical ceilings with fluorescent fixtures, the

fluorescent emergency light fixtures shall be furnished with self-contained
battery packs.

3.15.2.1 Accessories
Accessories such as straps, mounting plates, nipples, or brackets shall be
provi ded for proper installation. Open type fluorescent fixtures with exposed
| anps shall have a wi re-basket type guard.

3.15.2.2 Suspended Fi xtures

Suspended fixtures shall be provided with swi vel hangers in order to ensure a

plunb installation. Pendants, rods, or chains 4 feet or |onger excluding
fixture, shall be braced to linit swinging. Bracing shall be 3 directional
120 degrees apart. Single unit suspended fluorescent fixtures shall have

twi n-stem hangers. Miltiple unit or continuous-row fluorescent units shal

have a tubing or stemfor wiring at one point, and a tubing or rod suspension
provided for each length of chassis including one at each end. Maxi mum
di stance between adj acent tubing or stens shall be 10 feet. Rods shall be of
not less than 3/16 inch dianeter. Flexible raceway shall be installed to each
fixture froman overhead junction box. Fixture to fixture wiring installation
is allowed only when fixtures are installed end to end in a continuous run

3.15.2.3 Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation in,
on, or from the suspended ceiling provided under other sections of these
specifications. Installation and support of fixtures shall be in accordance
with the NFPA 70 and manuf acturer's reconmendati ons. Recessed fixtures shal

have adjustable fittings to permt alignment with ceiling panels. Recessed
fixtures installed in fire-resistive type of suspended ceiling construction
shall have the sane fire rating as the ceiling or shall be provided wth
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fireproofing boxes having materials of the same fire rating as the ceiling
panel s, in conformance with UL-03. Surface-nmounted fixtures shall be suitable
for fastening to the structural support for ceiling panels.

3.15.2.4 Sockets
Sockets of industrial, strip, and other open type fluorescent fixtures shal
be of the type requiring a forced nmovenment al ong the |ongitudinal axis of the
lanp for insertion and renoval of the |anp.

3.15.3 Energency Light Sets
Emergency light sets shall conformto UL 924 with the nunber of heads as
i ndi cat ed. Sets shall be permanently connected to the wiring system by
conductors installed in short |lengths of flexible conduit.

3.16 EQUI PMENT CONNECTI ONS

All wiring not furnished and installed under other sections of the
specifications for the connection of electrical equipnment as indicated on the
drawi ngs shall be furnished and installed under this section of the

speci fications. Connections shall conply with the applicable requirenments of
paragraph WRI NG METHODS. Fl exible conduits 6 feet or less in length shall be
provided to all electrical equipment subject to periodic renmoval, vibration

or movenent and for all notors. Al nmotors shall be provided with separate
groundi ng conductors. Li quid-tight conduits shall be used in danp or wet
| ocati ons.

3.16.1 Mdtors and Mdtor Contro
Mot ors, motor controls, and motor control centers shall be installed in
accordance with NFPA 70, the manufacturer's recommendations, and as indicated.
Wring shall be extended to nmotors, motor controls, and notor control centers
and term nated.

3.16.2 Installation of Governnent-Furni shed Equi prent
Wring shall be extended to the equi pnent and connect ed.

3.17 CIRCU T PROTECTI VE DEVI CES
The Contractor shall calibrate, adjust, set and test each new adjustable
circuit protective device to ensure that they will function properly prior to
the initial energization of the new power system under actual operating
condi tions.

3.18 PAINTI NG AND FI NI SHI NG

Fi el d-appl i ed paint on exposed surfaces shall be provided under Section 09900
- PAI NTI NG, GENERAL.

3.19 REPAIR OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel i ng, chasing, or drilling of floors, walls, partitions, ceiling, or
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other surfaces is necessary for the proper installation, support, or anchorage
of the conduit, raceways, or other electrical work, this work shall be
carefully done, and any damage to building, piping, or equipnment shall be
repaired by skilled mechanics of the trades involved at no additional cost to
t he Governnent.

3.20 FIELD TESTI NG

Field testing shall be performed in the presence of the Contracting Oficer.
The Contractor shall notify the Contracting Oficer 10 days prior to
conducting tests. The Contractor shall furnish all materials, |abor, and
equi pnent necessary to conduct field tests. The Contractor shall perform al
tests and inspection recommended by the manufacturer unless specifically
wai ved by the Contracting Officer. The Contractor shall maintain a witten
record of all tests which includes date, test perforned, personnel involved,
devi ces tested, serial number and nanme of test equi pnent, and test results.
Al field test reports will be signed and dated by the Contractor

3.20.1 safety

The Contractor shall provide and use safety devices such as rubber gloves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pment which
are damaged due to inproper test procedures or handling.

3.20.2 G ound-Resistance Tests
The resistance of each groundi ng el ectrode system shall be neasured using the
fall-of-potential nethod defined in IEEE Std 81. Soil resistivity in the area
of the grid shall be neasured concurrently with the grid nmeasurenents. G ound
resi stance nmeasurenents shall be made before the electrical distribution
systemis energi zed and shall be nade in normally dry conditions not |ess than
24 hours after the last rainfall. Resi stance neasurenments of separate
grounding electrode systems shall be nade before the systems are bonded
t oget her bel ow grade. The conbi ned resi stance of separate systens may be used
to nmeet the required resistance, but the specified nunber of el ectrodes nust
still be provided.
a. Gound electrode system- 10 ohns.
3.20.3 Gound-Gid Connection |Inspection
Al l  bel owgrade ground-grid connections will be visually inspected by the
Contracting Oficer before backfilling. The Contractor shall notify the
Contracting Officer 24 hours before the site is ready for inspection
3.20.3.1 Low Voltage Cable Tests
a. Continuity test.
3.20.4 Motor Tests
a. Phase rotation test to ensure proper directions.

b. Operation and sequence of reduced voltage starters.
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c. Insulation resistance of each wi nding to ground.
d. Vibration test.
3.20.5 Dry-Type Transforner Tests
The following field tests shall be performed on all dry-type transforners
a. Insulation resistance test phase-to-ground, each phase.
b. Turns ratio test.
3.20.6 Circuit Breaker Tests
The following field tests shall be performed on circuit breakers.
3.20.6.1 Circuit Breakers, Low Voltage
a. Insulation resistance test phase-to-phase, all conbinations.
b. C osed breaker contact resistance test.
c. Mnual and electrical operation of the breaker.
3.20.6.2 Circuit Breakers, Ml ded Case
a. Insulation resistance test phase-to-phase, all conbinations.
b. C osed breaker contact resistance test.
c. Mnual operation of the breaker.

3.20.7 Protective Rel ays

Protective relays shall be visually and nechanically inspected, adjusted,
tested, and calibrated in accordance with the nanufacturer's published
i nstructions. These tests shall include pick-up, timng, contact action,
restraint, and other aspects necessary to insure proper calibration and

operation. Rel ay settings shall be inplemented in accordance wth

coordination study. Relay contacts shall be nmanually or electrically operated
to verify that the proper breakers and alarns initiate. Rel ayi ng current

transformers shall be field tested in accordance with | EEE C57. 13.

3.21 OPERATI NG TESTS

After the installation is conpleted, and at such tine as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for approval.

The equiprment shall be denonstrated to operate in accordance wth
specified requirenments. An operating test report shall be subnmitted
accordance with paragraph FI ELD TEST REPORTS.

3.22 FIELD SERVI CE

3.22.1 Onsite Training
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The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consist of
a total of nunber of hours recommended by the manufacturer, of normal working
time and shall start after the systemis functionally conpleted but prior to
final acceptance tests. The course instruction shall cover pertinent points
i nvol ved in operating, starting, stopping, servicing the equi pment, as well as
all major elements of the operation and mai ntenance manuals. Additionally,
the course instructions shall denonstrate all routine naintenance operations.

3.22.2 Installation Engineer
After delivery of the equipnment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to supervise
the installation of equipnent, assist in the performance of the onsite tests,
oversee initial operations, and instruct personnel as to the operational and
mai nt enance features of the equipnent.

3.23 ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has

successfully conpleted all tests and after all defects in installation,
mat eri al or operation have been corrected.

--000o0- -
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TYPE 116
Recessed Round Incandescent Downlight

Fixture shall conform to UL 1571. Fixture shall have thermal protection or shall be
UL listed as suitable for use in direct contact with insulation. Fixture shall be rated for
a 200 watt lamp. The mounting plate shall be steel. The reflector shall be highly
polished aluminum. The baffle shall be black, constructed of aluminum, and
multigrooved for low brightness. The baffle shall be securely attached to the fixture
housing and shall be easily removed without the use of tools. Fixture shall be provided
with a through wiring junction box and shall be prewired.

Fixture type indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.

SEPTEMBER 1991 STD. DET. NO. 40-06-04 SHEET 9
CHANGE 1
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T\YPE " D#DE”

TYPE 204 TYPE 205
Static Troffer Air Handling Troffer

Recessed Fluorescent Fixture, 1-foot by 4-foot

First Suffix Second Suffix  Third Suffix Description

A Single lamp
B Two lamp
Prismatic acrylic lens
1/2- by 1/2- by 1/2-inch
acrylic cube louver
3 1/2- by 1/2- by 1/2-inch
polystyrene cube louver
A Type 200 emergency unit

N =

Fixture shall conform to UL 1570. Housing shall be complete with integral side trim
flanges. Housing and trim flanges shall be cold-rolled steel. The lens or louver shall
be installed in a manner that will prevent it from coming loose due to vibration. The
ballast and wiring shall be enclosed in a wireway that is continuous throughout the
length of the fixture and which forms a wireway for circuits through the fixture. All
metal parts shall receive a rust inhibitive coating before application of the finish coat.
The finish coat shall be baked white enamel. Lenses and acrylic cube louvers shall be
100 percent virgin acrylic plastic. The lens or louver shall be four feet in length. Acrylic
lens shall be flat, 0.125 inch nominal thickness, low brightness, with smooth top surface
and a lower surface having a regular array of prismatic elements. Single-lamp ballast
shall be used for individually mounted single-lamp fixtures and where single-lamp
fixtures occur at the ends of continuous rows, except two-lamp ballasts shall be used
for tandem mounted single-lamp fixtures. Standard ballast(s) shall be the Class P, high
power factor type which has been approved for the application by the Certified Ballast
Manufacturers. Fixture shall be prewired.

Fixture types indicated on this sheet shall also conform to requirements specified an
indicated in the contract documents. :
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TYPE 212
Recessed Static Fluorescent Fixture, 2-foot by 4-foot, With Drop Opal Lens

First Suffix Second Suffix . Description
A Two lamps
B Three lamps
C Four lamps
1 Type 200 emergency unit

Fixture shall conform to UL 1570. Housing shall be complete with integral side trim
flanges. Housing and trim flanges shall be cold-rolled steel. The lens shall be installed
in a manner that will prevent it from coming loose due to vibration. The ballasts and
wiring shall be enclosed in a wireway that is continuous throughout the length of the
fixture and which forms a wireway for circuits through the fixture. All metal parts shall
receive a rust inhibitive coating before application of the finish coat. The finish coat
shall be baked white enamel. Two-lamp ballasts shall be used for individually mounted
two-lamp and four-lamp fixtures. Standard ballast(s) shall be the Class P, high power
factor type which has been approved for the application by the Certified Ballast
Manufacturers. Fixture shall be prewired.

Fixture type indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.
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TYPES ¢ A, A1sAl

TYPE 234 TYPE 235 TYPE 236
Static Troffer Air Handling Troffer Heat Removal/
Transfer Troffer

Recessed Fluorescent Fixture, 2-foot by 4-foot, With Parabolic Louver

First Suffix Second Suffix Description
A Two-lamp, 12-cell louver
B Three-lamp, 18-cell louver
C Four-lamp, 32-cell louver
1 Type 200 emergency unit

Fixture shall conform to UL 1570. Housing, trim flanges if any, shall be die-formed,
cold-rolled steel embossed if necessary to ensure structural rigidity. Metal parts to
be painted shall receive one or more rust inhibitive coatings before application of the
finish coat. Reflective surfaces shall be finished to provide an initial and minimum
reflectance of not less than 85 percent. The louver shall be the anodized or
semi-specular finished aluminum type consisting of inter- connected cellular baffles
not less than three nor more than four inches in depth. The louver shall be hinged on
either longitudinal side using die-formed steel hinges, and shall be held securely in
place by the hinges and spring-steel latches that are inconspicuous or concealed from
view when louver is in place and latches are closed. Securing the louver in place shall
prevent light leakage and movement of the louver when subjected to normal
vibrations. The ballast(s) and fixture wiring shall be concealed by a snap-in type of
metal cover which can be removed and replaced without the use of tools. Standard
ballast(s) shall be of the Class P, high power factor type that has been approved by the
Certified Ballast Manufacturers for the application. Ballast(s), lampholders, louver
and the wireway cover shall be removable and replaceable without removal of the
fixture from the ceiling. Fixture shall be prewired.

Fixture type indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.
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Type: F

TYPE 308 TYPE 309
Plaster Ceiling Installation Poured Concrete Installation

Enclosed and Gasketed, Recessed, Round,
Integrally Ballasted, Mercury Vapor Fixture

First Suffix Second Suffix Description

Flat prismatic glass diffuser
Flat white glass diffuser
Drop homogeneous glass diffuser
Drop prismatic glass diffuser
1 Baked white enamel exterior trim
2 Brushed aluminum exterior trim

oawy

Fixture shall conform to UL 1572 and shall be rated for use in damp locations. Fixture
housing shall be galvanized steel. The interior shall be finished with baked white
enamel. The reflector shall be aluminum with the manufacturer’s standard commercial
product finish suitable for the lamp type and rating. The fixture shall be gasketed to
prevent the entry of insects and light leakage. The lens framing shall be one-piece cast
aluminum, 10-inch nominal diameter, finished as specified or indicated, and shall be
held to the fixture housing with captive screws of same finish as lens trim. Ballast shall
be of the high power factor type. The fixture ballast shall be of the constant wattage
autotransformer type rated to operate one 100 watt mercury vapor lamp. The ballast
shall be capable of starting and operating the lamp at ambient temperatures from
minus 20 degrees F to 105 degrees F. Fixture depth for type 309 shall not exceed 7
inches. The fixture shall be prewired and shall have a glazed porcelain lampholder.

Fixture types indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.
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SECTI ON 16640 - CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE)

PART 1 - GENERAL

1

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

NATI ONAL ASSOCI ATI ON OF CORROSI ON ENGI NEERS ( NACE)

NACE RP0169 (1992) Cont r ol of Ext er nal Corrosion on
Under ground or Subnerged Metallic Piping Systens

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 70 (1996) National Electrical Code

.2 GENERAL REQUI REMENTS

2.1 Servi ces of Corrosion Engineer

The Contractor shall obtain the services of a corrosion engineer to design,
supervise, and inspect the installation of the cathodic protection system
Corrosion Engineer refers to a person, who, by reason of his know edge of the
physi cal sciences and the principles of engineering and mat hematics, acquired
by professional education and related practical experience, is qualified to
engage in the practice of corrosion control on buried or subnerged nmetallic
pi ping systens and netallic tanks. Such person may be a |icensed professional
engi neer or may be a person certified as being qualified by the National
Associ ation of Corrosion Engineers if such licensing or certification includes
sui table experience in corrosion control on buried or subnerged netallic
pi pi ng systens and netallic tanks. The corrosion engi neer shall insure that
the cathodic protection systemis installed, tested, and placed into service
in accordance with the requirenments specified.

.2.2 Rul es

The installation shall conformto the applicable rules of NFPA 70. The design
and installation shall conformto the applicable rules of NACE RP0169.

.2.3 Ext ent of Work

The cathodic protection system shall be designed and installed to provide
cathodic protection to all ferrous netal conponents installed below or in
contact with the ground.
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1.

3 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Dat a
Cat hodi c Protection System FIO
Manuf acturer's Catal og Dat a.
Qualifications; FIO
Evi dence of qualifications of the corrosion engineer.

SD- 04 Drawi ngs
Cat hodic Protection System FIO
Detail drawi ngs consisting of a conplete list of equiprment and materi al
i ncludi ng manufacturer's descriptive and technical literature, catal og cuts,
and installation instructions. Detail drawi ngs shall contain conplete wring
and schematic diagrans and any other details required to denonstrate that the
system has been coordi nated and will function properly as a unit.

SD-09 Reports

Tests and Measurenents; GA

Test reports in booklet form tabulating all field tests and neasurenents
performed, upon conpletion and testing of the installed system

PART 2 - PRODUCTS

2.

1 MATERI ALS

Materials shall conmply wth manufacturer's and corrosion engineer's
recomrendati ons.

PART 3 - EXECUTI ON

3.

1 | NSTALLATI ON

Unl ess otherwi se indicated, all equipment shall be installed in accordance
with the manufacturer's and corrosion engi neer's recomrendati ons.

--000o0- -
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SECTI ON 16721

FI RE DETECTI ON AND ALARM SYSTEM

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C135. 30 (1988) Zinc-Coated Ferrous Gound Rods for
Over head or Underground Line Construction

FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825 (1998) Approval Guide
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC Power
Crcuits

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (1999) National Electrical Code
NFPA 72 (1996) National Fire Al arm Code
NFPA 90A (1993) Installation of Air Conditioning and

Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)

UL- 04 (1998) Fire Protection Equi pment Directory

UL 6 (1993) Rigid Metal Conduit

UL 38 (1994; Rev Jan 1994) Manual ly Actuated Signaling
Boxes for Use with Fire-Protective Signaling
Syst ens

UL 228 (1993) Door Cl osers-Holders, wth or wthout

I ntegral Snoke Detectors

UL 268 (1989; Rev My 1989) Snpke Detectors for Fire
Protective Signaling Systens

UL 464 (1990) Audi bl e Signal Appliances
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=

UL 467 (1993) G oundi ng and Bondi ng Equi pnent

UL 521 (1993) Heat Detectors for Fire Protective
Si gnal i ng Systens

uL 797 (1993) Electrical Mtallic Tubing

UL 864 (1991; Rev thru My 1994) Control Units for
Fire-Protective Signaling Systens

UL 1242 (1983; Rev thru Jul 1993) Internmediate Metal
Condui t

.2 GENERAL REQUI REMENTS
.2.1 Standard Products

Material and equi pment shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products. All new devices shall
be conpatible with the existing Miltiplex 5000 System as manufactured by
Johnson Control s.

.2.2 Verification of D nensions

The Contractor shall become fanmiliar with all details of the work, verifying
all requirements with the existing system and shall advise the Contracting
O ficer of any discrepancy before perform ng the work.

.2.3 Conpliance

The equi prent furni shed shall be conpatible with the existing system and shal |
be UL listed or FM approved.

.2.4 Manufacturer's Services

Services of a manufacturer's representative who is experienced in the
installation, adjustment, testing, and operation of the equipnent specified
shal |l be provided. The representative shall supervise the installation,
adj ustmrent, and testing of the equi pnment.

Government approval is required for submittals with a "GA" designation;
submittals having an "FI0" designation are for information only. The
following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:

SD- 01 Dat a
Battery; GA.
A new battery(s) shall be furnished for the existing system Substantiating
battery cal culations for supervisory and al arm power requirements shall be

submitted. Anpere-hour requirenents for each system conponent and each panel
conponent, and the battery rechargi ng period shall be included.
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Qualifications; FIO.

Qualifications, with verification of experience and |icense nunber, of a
Regi st ered Professional Engineer with at |east 4 years of current experience
in the design of the fire protection and detection systenms. This engineer
must perform the various specification itens required by this section to be
performed by a registered Professional Engineer.

SD- 04 Drawi ngs
Fire Alarm Reporting System GA

Detail draw ngs, signed by the Registered Professional Engineer, consisting of
a comlete Ilist of equipment and material, including manufacturer's
descriptive and technical literature, catalog cuts, and installation
i nstructions. The contractor shall check the |ayout based on the actual
detectors to be installed and meke any necessary revisions in the detail
dr awi ngs. The detail drawings shall also contain conplete wring and
schematic diagranms for the equipnent furnished, equipnent |ayout, and any
other details required to denonstrate that the system has been coordi nated and
will properly function as a unit.

Detail ed point-to-point wiring diagram signed by the Registered Professional
Engi neer, showing all points of connection. Diagram shall include connections
bet ween new and exi sting system devices.

SD- 06 Instructions

Fire Alarm Reporting System GA

Three copi es of operating and nai ntenance instructions shall be provided.
SD- 09 Reports

Testing; FIO.

Test reports in booklet form showing all field tests performed to prove
compliance with the specified performance criteria, upon conpletion and
testing of the system Each test report shall docunent all readings, test
results and indicate the final position of controls.

Installer; FIO.

The Contractor shall provide docunmentation denonstrating that its fire
detection and alarm system installer has been regularly engaged in the
installation of fire detection and al arm systens neeting NFPA standards for a
m ni mum of three years inmedi ately precedi ng comrencenent of this contract.
Such documentation shall specifically include proof of satisfactory
performance on at least three projects simlar to that required by these
specifications, including the names and tel ephone numbers of using agency
poi nts of contact for each of these projects. Docunentation shall indicate
the type of each systeminstalled and include a witten certificate that each
system has perforned satisfactorily in the manner specified for a period of
not less than 12 nonths follow ng conpletion. Al such data shall be
submitted 30 days prior to conmencenent of installation for approval of the
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Contracting O ficer. Listing of the installer under "Protective Signaling
Services - Local, Auxiliary, Remote Station Proprietary (UUS)" of UL-04 shall
be accepted as equival ent proof of conpliance with the foregoing experience
requirenents.

1.3 DELIVERY AND STORAGE

Al'l equi pnent delivered and placed in storage shall be stored with protection
fromthe weather, hum dity and tenperature variation, dirt and dust, and any
ot her contam nants.

PART 2 - PRODUCTS
2.1 STORAGE BATTERI ES

Storage Batteries shall be provided and shall be the seal ed, |ead-cal ciumtype
requiring no additional water. The batteries shall have anple capacity, with
primary power disconnected, to operate the fire alarm systemfor a period of
48 hours. Following this period of operation via batteries, the batteries
shal | have anpl e capacity to operate all conponents of the system including
all alarmsignaling devices in the total alarmnmode for a m ni mum period of 15
m nutes. Batteries shall be sized to deliver 50 percent nore anpere/hours
based on a 48 hour discharged rate than required for the calculated
capacities.

2.2 MANUAL FI RE ALARM STATI ONS
Manual fire alarmstations shall conformto the applicable requirenents of UL

38. Manual stations shall be conpatible with the existing system Stations
shall be double action type and be installed on sem -flush nounted outlet

boxes. Stations shall be finished in red, with raised letter operating
instructions of contrasting color. Stations requiring the breaking of glass
or plastic panels for operation are not acceptable. The use of a key or

wrench shall be required to reset the station. Gravity or mercury swtches
are not acceptable. Switches and contacts shall be rated for the voltage and
current upon which they operate. Stations shall have a separate screw
termnal for each conductor. Surface nobunted boxes shall be painted the sane
color as the fire alarm manual stations. Addressable pull stations shall be
capabl e of being field programmed, shall |atch upon operation and remain
| atched until manually reset.

2.3 FIRE DETECTI NG DEVI CES

Fire detecting devices shall conply with the applicable requirements of NFPA
72, NFPA 90A, UL 268, and UL 521. The detectors shall be provided as
i ndi cated. Detector base shall have screw termnals for naking connections.
No sol der connections will be allowed. Detectors shall be connected into
alarminitiating circuits. Detectors |located in conceal ed |ocations (above
ceiling, etc.) shall have a renote visible indicator |anp.

2.3.1 Snoke Detectors
Detectors shall be designed for detection of abnornmal snoke densities. Snoke

detectors shall be conpatible with existing system Detectors shall contain
a visible indicator lanp that shows when the unit is in alarm condition.
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Detectors shall not be adversely affected by vibration or pressure. Detectors
shall be the plug-in type in which the detector base contains termnals for
maki ng all w ring connections.

2.3.1.1 Photoel ectric Detectors

Detectors shall operate on a light scattering concept using an LED Iight
sour ce. Failure of the LED shall not cause an alarm condition. Detectors
shall be factory set for sensitivity and shall require no field adjustments of
any kind. Detectors shall have an obscuration rating between 1.9 and 2.4
percent per foot when tested in accordance with UL 26.

2.3.1.2 Tanper Proof Snoke Detector Guard

Sensor guard shall have heavy duty, double wall steel construction (16 gauge
steel mnimun) with staggered hol e placement which shall conpensate for air
flow restriction by providing nmaintained high sensitivity (0.5 to 1% foot
obstrution). Sensor guard shall have bevel ed solid edges for high security for
ceiling or wall mounting with hinged cover for sensor access. Guard shall be
installed with stainless steel tanmper resistant nounting screws.

2.4 NOTI FI CATI ON APPLI ANCES

Audi bl e appliances shall be heavy duty and conform to the applicable
requi rements of UL 464. Devi ces shall be connected into alarm indicating
circuits and shall have a separate screw terninal for each conductor. Devices
shal | have manufacturer's standard finish and col or.

2.4.1 Chines
Chimes shall be electrically operated, supervised, single stroke, heavy-duty
type with polished tone bar and resonator to sound fire al arm code signals.
Chi mes shall have a m ni mum sound rating of 80 dBA at 3.048 m (10 feet).

2.4.2 Visual Notification Appliances
Vi sual notification appliances shall have high intensity optic |lens and flash
tubes. Strobes shall flash at approximately 1 flash per second and a m ni mum
of 1 candela (8,000 peak candl e power).

2.4.3 Conbination Audi bl e/Visual Notification Appliances
Combi nation audi bl e/visual notification appliances shall provide the sane
requi renents as individual units except they shall nmobunt as a unit in standard
backboxes. Al units shall be factory assenbled. Any other audible
i ndi cating appliance enployed in the fire alarm systens shall be approved by
the authority having jurisdiction.

2.5 FIRE DETECTI ON AND ALARM SYSTEM PERI PHERAL EQUI PMENT

2.5.1 G ound Rods

G ound rods shall be of zinc-coated steel conformng to ANSI C135.30 not |ess
than 3/4 inch in diameter by 10 feet in | ength.
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2.

5.2 Conduit

Conduit and fittings shall conmply with UL 6, UL 1242 and UL 797.

.5.3 Wring

Wring for 120V ac power shall be No. 12 AWG minimum Wring for |ow voltage
dc circuits shall be No. 14 AWG minimum  Power wiring (over 28 volts) and
control wiring shall be isolated. All wiring shall conform to NFPA 70.
Systemfield wiring shall be solid copper and installed in metallic conduit or
electrical netallic tubing, except rigid plastic conduit may be used under
sl ab-on-grade. Al conductors shall be col or coded. Conductors used for the
sane functions shall be sinmilarly color coded. Wring code color shall remain
uni form throughout the circuit. Pigtail or T-tap connections to alarm
initiating, supervisory circuits, and alarm indicating circuits are
prohibited. T-tapping using screw term nal blocks is allowed for addressable
syst ens.

PART 3 - EXECUTI ON

3.

1 | NSTALLATI ON

Al work shall be installed as shown and in accordance with the manufacturer's
di agrans and recomrendations, unless otherw se specified. Snoke detectors
shall not be installed until the building has been thoroughly cl eaned.

.1.1 Wring
Conduit size for wiring shall be in accordance with NFPA 70. Wring for the
fire alarm system shall not be installed in conduits, junction boxes, or
outl et boxes with conductors of lighting and power systens. No nore than one
conductor shall be installed under any screwtermnal. All circuit conductors

entering or |eaving any nounting box, outlet box enclosure or cabinet shall be
connected to screwtermnals with each term nal marked in accordance with the
wiring diagram Connections and splices shall be nade using screw terninal
bl ocks. The use of wire nut type connectors are prohibited in the system
Wring within any control equipnent shall be readily accessible wthout
removi ng any conponent parts. The fire alarm equiprment manufacturer's
representative shall be present for the connection of wiring to the control
panel .

.1.2 Detectors

Detectors shall be installed in accordance with NFPA 72. Detectors shall be
at least 12 inches fromany part of any lighting fixture. Detectors shall be
located at least 3 feet fromdiffusers of air handling systems. Each detector
shall be provided with appropriate nmounting hardware as required by its
nmounting | ocation. Detectors which nmount in free space shall be nmounted
directly to the end of the stubbed down rigid conduit drop. Conduit drops
shall be firmy secured to mnimze detector sway. Were Iength of conduit
drop from ceiling or wall surface exceeds 3 feet, sway bracing shall be
provi ded.
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3.1.3 Notification Appliances

Notification appliances shall be munted a mnimm of 8 feet above the
finished floor unless Iimted by ceiling height or otherw se indicated.

3.1.4 Annunci ator Equi prent
Annunci at or equi prent provi ded shall be nmounted where indicated.

3.2 OVERVOLTAGE AND SURGE PROTECTI ON
Al l equi pnent connected to alternating current circuits shall be protected
from surges per |EEE C62.41 and NFPA 70. Al cables and conductors which
serve as comunications |inks, except fiber optics, shall have surge
protection circuits installed at each end. Fuses shall not be used for surge
protection.

3.3 CGROUNDI NG
G oundi ng shall be provided to building ground or ground rods shall be driven.
Maxi mum i npedance to ground shall be 10 ohms. Ground rods shall not protrude
nore than 6 inches above grade.

3.4 TESTING

The Contractor shall notify the Contracting Oficer 14 days before the

prelimnary and acceptance tests are to be conducted. The tests shall be
performed in accordance with the approved test procedures in the presence of
the Contracting Oficer. The control panel manufacturer's representative

shall be present to supervise all tests. The Contractor shall furnish al
instruments and personnel required for the tests.

3.4.1 Prelimnary Tests

Upon conmpletion of the installation, the system shall be subjected to
functional and operational performance tests. Tests shall include the
meggering of all system conductors to determine that the systemis free from
grounded, shorted, or open circuits. The megger test shall be conducted prior
to the installation of fire alarm equipnent. If deficiencies are found,
corrections shall be made and the system shall be retested to assure that it
is functional

3.4.2 Acceptance Test
Testing shall be in accordance with NFPA 72. The recommended tests in NFPA 72
shal |l be considered mandatory and shall verify that all previous deficiencies
have been corrected. The test shall include the foll ow ng:
a. Visual inspection of all wring connections.

b. Test of each circuit in both trouble and normal npdes.

C. Tests of alarm initiating devices in both normal and trouble
condi tions.
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d. Tests of each control circuit and device.

e. Tests of each alarmnotification appliance.

f. Tests of the battery charger and batteries.

g. Conplete operational tests under energency/standby power supply.

h. Opening the circuit at each alarminitiating device and notification
appliance to test the wiring supervisory feature.

--000o0- -
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SECTI ON 16741 - PREM SES DI STRI BUTI ON SYSTEM AND TELEPHONE

PART 1 - GENERAL

1

1 REFERENCES

The publications listed bel ow forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

ELECTRONI C | NDUSTRI ES ASSOCI ATI ON ( El A)

El A 568A (1991) Conmmercial Building Tel ecommunications
Wring Standard

El A 569 (1990) Conmrer ci al Bui | di ng St andard for
Tel ecommuni cati ons Pat hways and Spaces

El A 606 (1993) Admi ni stration St andard for t he
Tel ecomuni cations Infrastructure of Conmercia
Bui | di ngs

El A 607 (1994) G ounding and Bondi ng Requirenments for the
Tel ecommuni cations Infrastructure of Conmercia
Bui | di ngs

El A TSB 67 Transm ssi on Perfornmance Specifications for Field

Testing of UTP Cabling Systens
| BM CORPORATI ON PUBLI CATION (1 BM

| BM GA27- 3361- 07 (1987) LAN Cabling System - Planning and
Installation

| BM GA27-3773-1 (1987) Cabling System Techni cal Interface
Speci fications

| NSULATED CABLE ENG NEERS ASSCOCI ATI ON (| CEA)

| CEA S-80-576 (1994) Comuni cations Wre and Cable for Wring
of Prem ses

| CEA S-83-596 (1994) Fiber Optic Prem ses Distribution Cable
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (1996) National Electrical Code
UNDERWRI TERS LABORATORY (UL)

UL 50 (1995) Encl osures for Electrical Equiprent
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1.2 SYSTEM DESCRI PTI ON

The prem ses distribution system shall consist of inside-plant horizontal
riser, and backbone cables and connecting hardware to transport LAN and
t el ephone signals between equiprment itenms in a building.

1.3 ENVI RONMENTAL REQUI REMENTS

Connecting hardware shall be rated for operation under ambient conditions of
0O to 60 degrees C and in the range of 0 to 95 percent relative humdity,
noncondensi ng.

1.4 QUALI FI CATI ONS
1.4.1 Mninmum Contractor Qualifications

Al'l work under this section shall be performed by and all equi pnent shall be
furnished and installed by a certified teleconmunications contractor
hereafter referred to as the Contractor. Wth the exception of furnishing and
installing conduit, electrical boxes, and pullwires. The Contractor shall have
the followi ng qualifications in Tel econmuni cati ons Systens installation

a. Contractor shall have a mnimum of 3 years experience in the
application, installation and testing of the specified systens and equi prent.

b. Al supervisors and installers assigned to the installation of this
system or any of its conponents shall have factory certification from each
equi prent nmanufacturer that they are qualified to install and test the
provi ded products. GCeneral electrical trade staff (electricians) shall not be
used for the installation of the prenmises distribution system cables and
associ at ed hardware.

c. Al installers assigned to the installation of this systemor any of
its conponents shall have a mininumof 3 years experience in the installation
of the specified copper cable and conponents.

1.4.2 M nimum Manufacturer Qualifications
The equi pment and hardware provided under this contract wll be from
manuf acturers that have a mninumof 3 years experience in producing the types
of systenms and equi pnent specifi ed.

1.5 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The

following shall be submitted in accordance with Section 01330 - SUBM TTAL
PROCEDURES:
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SD- 01 Dat a
Spare Parts; FIO

Li sts of spare parts, tools, and test equipnent for each different item of
materi al and equi prent specified, after approval of detail drawi ngs, not |ater
than 2 nmonths prior to the date of beneficial occupancy. The data shall
include a conplete Iist of parts and supplies, with current unit prices and
source of supply, and a list of spare parts recomended for stocking. The
hori zontal category 5 copper cable shall be provided with all pairs insul ated
with chemically identical material. This cable is sonetinmes refered to as
type 4 X 0.

SD- 04 Drawi ngs
Prem ses Distribution System GA

Detail drawi ngs including a conplete |ist of equipment and material. Detail
drawi ngs shall contain conplete wiring and schematic diagranms and other
details required to denonstrate that the system has been coordi nated and wil |
function properly as a system Drawi ngs shall include vertical riser
di agrams, equi pnent rack details, elevation draw ngs of tel ecomunications
closet walls, outlet face plate details for all outlet configurations, sizes
and types of all cables, conduits, and cable trays. Drawi ngs shall show
proposed | ayout and anchorage of equi pnent and appurtenances, and equi prent
relationship to other parts of the work including clearance for naintenance
and operation. System drawi ngs and records showi ng final configuration,
i ncluding |ocation, type, block, panel and term nal assignment of cabling in
accordance with EI A 606, and floor plan |ayout of the equi pnent room

SD-06 | nstructions
Manuf act urer's Reconmmendati ons; FIO.

Where installation procedures, or any part thereof, are required to be in
accordance with the recommendati ons of the manufacturer of the material being
installed, printed copies of these recomrendations, prior to installation
shall be provided. Installation of the itemw |l not be allowed to proceed
until the recommendati ons are received and approved.

SD- 08 Statements
Test Pl an; FIO

Test plan defining the tests required to ensure that the system neets
techni cal, operational and performance specifications, 60 days prior to the
proposed test date. The test plan nust be approved before the start of any
testing. The test plan shall identify the capabilities and functions to be
tested, and include detailed instructions for the setup and execution of each
test and procedures for evaluation and docunentation of the results.
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Qualifications; GA.

The qualifications of the Manufacturer(s), Contractor(s), and the Installer(s)
to performthe work specified herein. This shall include proof of the m ninmm
qualifications specified herein.

SD- 09 Reports
Test Reports; FIO

Test reports in booklet formw th witness signatures verifying execution of
tests. Test results will also be provided on 89 nm di skettes in ASCI| format.
Reports shall show the field tests performed to verify conpliance with the
speci fied performance criteria. Test reports shall include record of the
physi cal paranmeters verified during testing. Test reports shall be submtted
within 14 days after conpletion of testing.

SD- 13 Certificates
Prem ses Distribution System FIO

Witten certification that the premises distribution system fully conplies
with the EIA 568, EIA 569, EIA 606, EIA TSB 67 standards.

Material s and Equi prent; FI O

VWere materials or equiprment are specified to conform be constructed or
tested to nmeet specific requirements, certification that the itens provided
conform to such requirenents. Certification by a nationally recognized
testing | aboratory that a representative sanple has been tested to neet the
requi renents, or a published catalog specification statement to the effect
that the item nmeets the referenced standard, will be acceptable as evidence
that the itemconfornms. Conpliance with these requirements does not relieve
the Contractor fromconpliance with other requirenents of the specifications.

Installers; FIO

The Contractor shall submt certification that all the installers are factory
certified to install and test the provided products.

1.6 DELIVERY AND STORAGE
Equi prent delivered and placed in storage shall be stored with protection from
the weather, humidity and tenperature variation, dirt and dust or other
cont ami nant s.

1.7 OPERATI ON AND MAI NTENANCE MANUALS
Comrercial off the shelf manuals shall be furnished for operation,
installation, configuration, and maintenance for all products provided as a

part of the prem ses distribution system Specification sheets for all cable,
connectors, and other equi pment shall be provided.
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PART 2 - PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

Materials and equi pnment shall be the standard products of a manufacturer
regularly engaged in the manufacture of the products and shall be the
manuf acturer's | atest standard design that has been in satisfactory use for at
least 1 year prior to installation. Materials and equi pnent shall conformto
the respective publications and other requirenments specified below and to the
applicabl e requirements of NFPA 70.

2.2 UNSH ELDED TW STED PAI R CABLE SYSTEM
2.2.1 Horizontal Cable

Hori zontal cable shall neet the requirements of EIA 568 and EIA TSB 36 for
Category 5, four unshielded twi sted pair, horizontal cable. Cable shall al
be installed in EMI conduit. Cable shall be Iabel-verified. Cable shall have
a teflon jacket and shall be factory nmarked at regular intervals indicating
verifying organization and perfornmance |evel. Conductors shall be solid
unti nned copper 24 AWG Cable shall be rated CMs per NFPA 70.

2.2.2 Connecting Hardware

Connecting and cross-connecting hardware shall be the sanme category as the
cable it serves. Hardware shall be in accordance with and ElI A 568 and El A TSB
40- A

2.2.2.1 Tel ecommunications Cutlets

Wal | and desk outlet plates shall come equipped with standard | MO facepl ate
that can support up to three dual-information outlets. Each outlet shall be
nunmbered for easy identification of type and l|location such as the two top
nodul ar jacks, |abeled "Data A" and "Data B' respectively, and the bottom jack
| abel ed "voice". Mdul ar jacks shall be eight wire for LAN, shall be the sanme
category as the cable they termnate and shall neet the requirements of ElA
568 and EI A TSB 40-A. Modul ar jack pin/pair configuration shall be T568A per
El A 568 and ElI A TSB 40-A. Modul ar jacks shall be unkeyed. Facepl ates shal
be provided and shall be stainless steel. Qutlet assenblies used in the
prem ses distribution system shall consist of nodular jacks assenbled into
both sinplex and dupl ex outlet assenblies in single or double gang covers as
specified in this section and as indicated on the drawi ngs. The nodul ar jacks
shall conformto the requirements of EIA 568, EIA TSB 40-A, Category 5.

2.2.2.2 Patch Panels

Pat ch panel s shall consist of eight-position nodular RJ-45 jacks for Category
5 installation, with rear mounted type 110 insul ati on di spl acement connectors,
arranged in rows or colums on 19 inch L by 1 3/4 inches H, black color, rack
nmount ed panels. Jack pin/pair configuration shall be T568A per ElIA 568 and
El A TSB 36. Jacks shall be unkeyed. Panels shall be provided with | abeling
space.
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2.

2.2.3 Term nal Bl ocks

Term nal bl ocks shall be rack nmounted wire termination units consisting of
i nsul ation displacenment connectors mounted in plastic blocks, franes or
housi ngs. Bl ocks shall be type 110 which neet the requirements of ElA 568 and
El A TSB 40-A for category 5. Blocks shall be nmounted on standoffs and shal

i ncl ude cabl e managenment hardware. Insul ation di splacenent connectors shal
term nate 22, 24, or 26 gauge solid copper wire, and shall be connected in
pairs so that horizontal cable and connected junper wires are on separate
connected termnals.

.2.2.4 Tel ephone Crossconnect Bl ocks

Modul ar punch down, 66 or 110 type, term nation bl ocks shall be provided to
termnate all subscriber lines. Crossconnect blocks shall be Catogory 5
verified listed by UL

.2.2.5 Tel ephone Backboards

The backboards shall be 3/4 inch plywod having a two-coat insulating varnish
finish and shall be sized as shown on the draw ngs.

.3 EQUI PMENT RACKS

.3.1 Cable Guides

Cabl e guides shall be specifically manufactured for the purpose of routing
cables, wires and patch cords horizontally and vertically on 19 inch equi pnent
racks. Cable guides shall consist of ring or bracket-1ike devices nmounted on
rack panels for horizontal use or individually nounted for vertical use
Cabl e gui des shall mount to racks by screws and/or nuts and | ockwashers.

.4 TELECOMMUNI CATI ONS OUTLET BOXES

El ectrical boxes for tel ecomunication outlets shall be 4-11/16" square by
2-1/8" deep with m nimum 1/4" deep single or two gang plaster ring as shown.
Provide a minimum 1" conduit.

PART 3 - EXECUTI ON

3.

1 | NSTALLATI ON

Syst em conponents and appurtenances shall be installed in accordance with NFPA

70, manufacturer's instructions and as shown. Necessary i nterconnections,
services, and adjustnents required for a conplete and operable signal
di stribution system shall be provided. Conponents shall be labeled in

accordance with EIA 606. Penetrations in fire-rated construction shall be
firestopped in accordance with Section 07840 - FIRESTOPPI NG Condui t s,
outlets and raceways shall be installed in accordance with Section 16415 -
ELECTRI CAL WORK, INTERIOR. Wring shall be installed in accordance with El A
568 and as specified in Section 16415 - ELECTRI CAL WORK, INTERIOR. Wring,
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and term nal blocks and outlets shall be nmarked in accordance with ElI A 606.
Cables shall not be installed in the same cable tray, wutility pole
conmpartment, or floor trench conpartment with ac power cables. Al cables
shall be installed in EMI conduit.

3.1.1 Horizontal Distribution Cable

The rated cable pulling tension shall not be exceeded. Cable shall not be
stressed such that tw sting, stretching or kinking occurs. Cable shall not be

spli ced. Pl acenent of cable parallel to power conductors shall be avoided,
if possible; a mnimmseparation of 12 inches shall be maintai ned when such
pl acenent cannot be avoided. Cables shall be termnated; no cable shal

contain unterm nated el ements. M ni num bendi ng radi us shall not be exceeded
during installation or once installed. Cable ties shall not be excessively
ti ghtened such that the transm ssion characteristics of the cable are altered.
3.1.2 Tel ecommuni cations Cutlets
3.1.2.1 Facepl ates

As a mninum each jack shall be labeled as to its function and a uni que nunber
to identify cable link.

3.1.2.2 Cables
Unshi el ded twi sted pair and fiber optic cables shall have a m ni mrum of 6" of
slack cable loosely coiled into the tel ecomruni cati ons outl et boxes. M nimum
manuf acturers bend radius for each type of cable shall not be exceeded.

3.1.3 Term nal Bl ocks

Term nal bl ocks shall be mounted in orderly rows and colums. Adequat e
vertical and horizontal wire routing areas shall be provi ded between groups of
bl ocks. Industry standard wire routing guides shall be utilized.

3.1.4 Unshielded Twi sted Pair Patch Panels
Pat ch panel s shall be nounted in equipnent racks with sufficient nodul ar jacks
to accommodate the installed cable plant plus 10 percent spares. Cabl e guides
shal | be provided above, bel ow and between each panel

3.1.5 FEqui pnent Racks
Cabl e guides shall be bolted or screwed to racks. Racks shall be installed
I evel in designated |ocations with a mnimmclear space of 600 mm (24 inches)
in both front and back.

3.1.6 Rack Munted Equi pnent

Equi prent to be rack nounted shall be securely fastened to racks by neans of
t he manufacturer's recomrended fasteners.
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3.1.7 Tel ephone Cabl es

Cabl e shall be continuous from each tel ephone outlet to backboard indicated on
the drawi ngs. Splicing of individual cables shall not be permitted. At each
outlet, cable shall be ternmi nated on the nodul ar jack assenbly, using color
code provided by the Contracting Oficer. At the backboard, term nate the
cabl e on cross-connect terninal blocks and mark with the appropriate outlet
numnber .

3.1.8 Crossconnect Bl ocks

The bl ocks shall be attached to right side of the plywood tel ephone backboard
in vertical rows.

3.1.9 Tel ephone Backboards

Tel ephone backboards shall be installed at | ocations shown on the draw ngs.
3.1.10 Building Entry Protection Mdul es

Bui Il ding Entry Protection Mdul es shall be provided to term nate the buil ding

feeder cable. The nodul es shall be attached to the left side of the tel ephone
backboar d.

3.1.11 TELEPHONE W RI NG SYSTEM
The tel ephone wiring systemshall be conplete and functional
3.1.12 Auxiliary Devices

Al'l auxiliary devices such as tie bars, cable rings, etc. which are not shown
but are required for a high grade installation shall be provided.

3.2 TERM NATI ON

Cables and conductors shall sweep into termination areas; cables and
conductors shall not bend at right angles. Manuf acturer's nini mum bendi ng
radi us shall not be exceeded. When there are nultiple systemtype drops to
i ndi vi dual workstations, relative position for each system shall be maintained
on each systemterm nation block or patch panel

3.2.1 Unshielded Twisted Pair Cable

Each pair shall be ternmi nated on appropriate outlets, termi nal blocks or patch
panel s. No cable shall be unternminated or contain untermnated el enments.
Pairs shall remain twi sted together to within the proper distance fromthe
term nation as specified in EIA TSB 40-A.  Conductors shall not be danaged
when renoving insulation. Wre insulation shall not be damaged when renoving
out er jacket.
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3.3 CGROUNDI NG
Signal distribution systemground shall be installed in the tel ecomuni cations
entrance facility and in each tel ecommuni cations closet in accordance with El A
607 and Section 16415 - ELECTRI CAL WORK, | NTERI OR. Equi prent racks shall be
connected to the electrical safety ground.

3.4 ADDI TI ONAL MATERI ALS

The Contractor shall provide the follow ng additional materials required for
facility startup.

a. 10 of each type outlet.

b. 10 of each type cover plate.

c. 1 of each type term nal block for each tel econmunications cl oset.
d. 4 Patch cords of 10 feet for each tel ecomuni cati ons cl oset.

e. 1 Set of any and all special tools required to establish a cross
connect and to change and/or nmaintain a term nal bl ock.

3.5 TESTING

Materials and docunentation to be furnished under this specification are
subject to inspections and tests. Al conponents shall be terminated prior to
testing. Equi prent and systens will not be accepted until the required
i nspections and tests have been nmade, denobnstrating that the signal
di stribution system conforns to the specified requirenents, and that the
requi red equi pnment, systems, and documentation have been provided.

3.5.1 Unshielded Twi sted Pair Tests

Al metallic cable pairs shall be tested for proper identification and
continuity. Al'l opens, shorts, crosses, grounds, and reversals shall be
correct ed. Correct color coding and termination of each pair shall be
verified in the communi cations closet and at the outlet. Horizontal wring
shall be tested from and including the ternmination device in the

comruni cations closet to and including the nmodular jack in each room These
test shall be conpleted and all errors corrected before any other tests are
started.

3.5.2 Category 5 Circuits
Al category 5 circuits shall be tested using a test set that nmeets the Cl ass
Il accuracy requirements of EIA TSB 67 (Draft) standard. Testing shall use

the Basic Link Test procedure of EIA TSB 67. Cabl es which contain failed
circuits shall be replaced and retested to verify the standard is mnet.

--000o0- -
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