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SECTI ON 21 13 13
VEET- Pl PE SPRI NKLER SYSTEMS
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Design, installation and testing shall be in accordance with
NFPA 13
B. The design and installation of a hydraulically cal culated automatic
wet - pi pe system conpl ete and ready for operation, for all portions of
Bui | di ng Server Room
C. Modification of the existing sprinkler systemas indicated on the
drawi ngs and as further required by these specifications.
1. 2 RELATED WORK
A. Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES
C. Section 07 84 00, FlRESTOPPI NG
B. Section 09 91 00, PAINTING
D. Section 22 05 23, GENERAL-DUTY VALVES FOR PLUMBI NG PI PI NG
E. Section 28 31 00, FIRE DETECTI ON AND ALARM
1.3 DESIGN CRI TERI A
A. Design Basis Information: Provide design, materials, equipnent,
installation, inspection, and testing of the automatic sprinkler system

in accordance with the requirenents of NFPA 13

1. Performhydraulic calculations in accordance with NFPA 13 utilizing
the Area/Density method. Do not restrict design area reductions
permtted for using quick response sprinklers throughout by the
required use of standard response sprinklers in the areas identified
in this section.

2. Sprinkler Protection: Sprinkler hazard classifications shall be in
accordance with NFPA 13. The hazard cl assification exanples of uses
and conditions identified in the Annex of NFPA 13 shall be nandatory
for areas not |isted below. Request clarification fromthe
CGovernnment for any hazard classification not identified. To
deterni ni ng spaci ng and sizing, apply the follow ng coverage
cl assifications:

a. Light Hazard Cccupancies: Patient care, treatnment, and customary

access areas.
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b. Odinary Hazard Group 1 Occupanci es: Laboratories, Mechanica

Equi prent Roons, Transformer Roons, Electrical Sw tchgear Roons,
El ectric C osets, and Repair Shops
c. Odinary Hazard G oup 2 Cccupanci es: Storage roomns, trash roons,
clean and soiled Iinen roons, pharmacy and associ ated storage
| aundry, kitchens, kitchen storage areas, retail stores, retai
store storage roons, storage areas, building managenment storage,
boil er plants, energy centers, warehouse spaces, file storage
areas for the entire area of the space up to 140 square neters
(1500 square feet) and Supply Processing and Distribution (SPD)
3. Hydraulic Calculations: Calculated demand i ncludi ng hose stream
requirenents shall fall no |l ess than 10 percent bel ow the avail abl e
wat er supply curve
5. Zoni ng:
a. For each sprinkler zone provide a control valve, flow switch, and
a test and drain assenbly with pressure gauge. For buildi ngs
greater than two stories, provide a check valve at each contro
val ve
b. Sprinkler zones shall conformto the snoke barrier zones shown on
t he draw ngs.
1.4 SUBM TTALS
A. Submit as one package in accordance with Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA, AND SAMPLES. Prepare detail ed working draw ngs
that are signed by a NICET Level I1l or Level 1V Sprinkler Technician
or stanped by a Regi stered Professional Engineer licensed in the field
of Fire Protection Engineering. As the CGovernnent review is for
techni cal adequacy only, the installer remains responsible for
correcting any conflicts with other trades and buil ding construction
that arise during installation. Partial subnmittals will not be
accepted. Material submittals shall be approved prior to the purchase
or delivery to the job site. Suitably bind submittals in notebooks or
bi nders and provide an index referencing the appropriate specification
section. In addition to the hard copies, provide submttal itens in
Par agraphs 1.4(A)1 through 1.4(A)5 electronically in pdf format on a
conpact disc or as directed by the COR Submittals shall include, but
not be linmted to, the foll ow ng

1. Qualifications:
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a. Provide a copy of the installing contractors fire sprinkler and

state contractor’s |icense

b. Provide a copy of the NICET certification for the NI CET Level 11
or Level 1V Sprinkler Technician who prepared and signed the
detai |l ed wor ki ng drawi ngs unl ess the drawi ngs are stanped by a
Regi stered Professional Engineer licensed in the field of Fire
Prot ecti on Engi neeri ng.

c. Provide docunentation showi ng that the installer has been
actively and successfully engaged in the installation of
conmer ci al automatic sprinkler systenms for the past ten years.

2. Drawings: Submit detailed 1:100 (1/8 inch) scale (mnimmn working
drawi ngs conforming to the Plans and Cal cul ati ons chapter of NFPA
13. Drawi ngs shall include graphical scales that allow the user to
deternmi ne | engths when the drawi ngs are reduced in size. Include a
pl an showi ng the piping to the water supply test |ocation.

3. Manufacturer’s Data Sheets: Provide data sheets for all materials
and equi prent proposed for use on the system Include listing
information and installation instructions in data sheets. Were data
sheets describe itenms in addition to those proposed to be used for
the system clearly identify the proposed itens on the sheet.

4. Cal cul ati on Sheets:

a. Submit hydraulic calculation sheets in tabular formconformng to
the requirenments and recommendati ons of the Plans and
Cal cul ati ons chapter of NFPA 13

b. Submit calculations of |oads for sizing of sway bracing in
accordance with NFPA 13

5. Valve Charts: Provide a valve chart that identifies the location of
each control valve. Coordinate nonencl ature and identification of
control valves with COR Were existing nonmenclature does not exist,
the chart shall include no less than the follow ng: Tag I D No.

Val ve Size, Service (control valve, main drain, aux. drain,

i nspectors test valve, etc.), and Location

6. Final Docunent Submittals: Provide as-built draw ngs, testing and
mai nt enance instructions in accordance with the requirenents in
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES. In
addition, submittals shall include, but not be linited to, the
fol | owi ng
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a. A conplete set of as-built drawi ngs showing the installed system

with the specific interconnections between the system swi tches

and the fire alarmequipnment. Provide a conplete set in the

formats as follows. Subnmit itenms 2 and 3 bel ow on a conpact disc

or as directed by the COR.

1) One full size (or size as directed by the COR) printed copy.

2) One conplete set in electronic pdf format.

3) One conplete set in AutoCAD format or a format as directed by
the COR

b. Material and Testing Certificate: Upon conpletion of the
sprinkler systeminstallation or any partial section of the
system including testing and flushing, provide a copy of a
conpl eted Material and Testing Certificate as indicated in NFPA
13. Certificates shall be provided to docunment all parts of the
installation.

c. Operations and Maintenance Manual s that include step-by-step
procedures required for systemstartup, operation, shutdown, and
routine mai ntenance and testing. The manual s shall include the
manuf acturer's nane, nodel nunber, parts list, and tools that
shoul d be kept in stock by the owner for routine nmaintenance
i ncluding the name of a | ocal supplier, sinplified wiring and
controls diagrans, troubleshooting guide, and reconmrended service
organi zation, including address and tel ephone nunber, for each
item of equipnent.

d. One paper copy of the Material and Testing Certificates and the
Qper ations and Mai ntenance Manual s above shall be provided in a
binder. 1In addition, these materials shall be provided in pdf
format on a conpact disc or as directed by the COR

e. Provide one additional copy of the Operations and Mi ntenance
Manual covering the systemin a flexible protective cover and
mount in an accessible location adjacent to the riser or as
directed by the COR

1.5 QUALITY ASSURANCE
A. Installer Reliability: The installer shall possess a valid State of
Illinois fire sprinkler contractor's license. The installer shall have
been actively and successfully engaged in the installation of

commerci al automatic sprinkler systens for the past ten years
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B. Materials and Equi pment: Al equi pmrent and devices shall be of a nake

and type listed by UL or approved by FM or other nationally recognized
testing | aboratory for the specific purpose for which it is used. A
materi al s, devices, and equi pnent shall be approved by the VA All
materi al s and equi pment shall be free fromdefect. Al materials and
equi pnent shall be new unl ess specifically indicated otherwi se on the
contract draw ngs.
1.6 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. National Fire Protection Association (NFPA):

13-13 . Installation of Sprinkler Systens

25-14 .. ... I nspection, Testing, and Mii ntenance of Water-
Based Fire Protection Systens

101-15 ... ..o Life Safety Code

170-15 ... ... oo Fire Safety Synbols

C. Underwriters Laboratories, Inc. (U):
Fire Protection Equi pnent Directory (2011)
D. Factory Mitual Engineering Corporation (FM:
Approval Guide

PART 2 - PRODUCTS
2.1 PIPING & FI TTI NGS
A. Piping and fittings for private underground water mains shall be in

accordance with NFPA 13.

1. Pipe and fittings frominside face of building 300 nm (12 in.) above
finished floor to a distance of approximtely 1500 mm (5 ft.)
outside building: Ductile Iron, flanged fittings and 316 stainl ess
steel bolting.

B. Piping and fittings for sprinkler systens shall be in accordance with

NFPA 13

1. Plain-end pipe fittings with |ocking lugs or shear bolts are not
permtted.

2. Piping sizes 50 mm (2 inches) and snaller shall be black steel

Schedule 40 with threaded end connecti ons.

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 21 13 13 - 5 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hi nes, Illinois 60141

06- 01- 15
3. Piping sizes 65 mm (2 % inches) and |larger shall be black stee

Schedul e 10 with grooved connections. G ooves in Schedule 10 piping
shall be rolled grooved only.
4., Plastic piping shall not be pernmitted except for drain piping.
Fl exi bl e sprinkler hose shall be FM Approved and linted to hose
with threaded end fittings with a mininmuminside diameter or 1-inch
and a maxi num | ength of 6-feet.
2.2 VALVES

A. General
1. Valves shall be in accordance with NFPA 13.

2. Do not use quarter turn ball valves for 50 nm (2 inch) or |arger
drain val ves

B. Control Valve: The control valves shall be a listed indicating type
Control valves shall be UL Listed or FM Approved for fire protection
installations. Systemcontrol valve shall be rated for normal system
pressure but in no case less than 175 PSI

C. Check Valve: Shall be of the swing type with a flanged cast iron body
and fl anged i nspection plate.

D. Automatic Ball Drips: Cast brass 20 nm (3/4 inch) in-line automatic
ball drip with both ends threaded with iron pipe threads.

2.3 SPRI NKLERS

A. Al sprinklers shall be FM approved qui ck response except
“institutional” type sprinklers shall be permtted to be UL Listed
qui ck response. “Institutional” type sprinklers in Mental Health and
Behavi or Units shall be UL Iisted or FM approved qui ck response type
Maxi mum break away strength shall be certified by the manufacturer to
be no nore than 39 kPa (85 pounds). Provide FM approved qui ck response
sprinklers in all areas, except that standard response sprinklers shal
be provided in freezers, refrigerators, elevator hoistways, elevator
machi ne roonms, and generator roons.

B. Tenperature Ratings: In accordance with NFPA 13 except that sprinklers
in elevator shafts and el evator machi ne roons shall be no | ess than
intermedi ate tenperature rated and sprinklers in generator roons shal
be no I ess than high tenperature rated

C. Provide sprinkler guards in accordance with NFPA 13 and when the

el evation of the sprinkler head is less than 7 feet 6 inches above
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finished floor. The sprinkler guard shall be UL |isted or FM approved

for use with the correspondi ng sprinkler.

2.4 SPRI NKLER SYSTEM SI GNAGE
Ri gid plastic, steel or alum numsigns with white lettering on a red
background with holes for easy attachment. Sprinkler system signage
shal |l be attached to the valve or piping with chain.

2.5 SW TCHES:

A. OS&Y Val ve Supervisory Switches shall be in a weatherproof die cast/red
baked enanel, oil resistant, alum num housing with tanper resistant
screws, 13 mm (1/2 inch) conduit entrance and necessary facilities for
attachment to the valves. Provide two SPDT switches rated at 2.5 anps
at 24 VDC.

B. Water flow Alarm Swi tches: Mechani cal, non-coded, non-accunul ative
retard and adjustable fromO to 60 seconds mininmum Set flow switches
at an initial setting between 20 and 30 seconds.

C. Al arm Pressure Switches: Activation by any flow of water equal to or in
excess of the discharge fromone sprinkler. The alarm pressure swtch
shall be UL Listed or Factory Miutual Approved for the application in
which it is used. Activation of the alarm pressure switch shall
cause an alarmon the fire alarmsystemcontrol unit.

D. Val ve Supervisory Switches for Ball and Butterfly Valves: May be
integral with the val ve.

2.6 GAUGES
Provi de gauges as required by NFPA 13. Provi de gauges where the nornal
pressure of the systemis at the nidrange of the gauge.

2.7 Pl PE HANGERS, SUPPORTS AND RESTRAI NT OF SYSTEM PI PI NG
Pi pe hangers, supports, and restraint of system piping shall be in
accordance w th NFPA 13.

2.8 WALL, FLOOR AND CEI LI NG PLATES
Provi de chrone plated steel escutcheon plates.

2.9 VALVE TAGS
Engraved black filled nunbers and letters not less than 15 mm (1/2
i nch) high for nunber designation, and not |less than 8 mm (1/4 inch)
for service designation on 19 gage, 40 mm (1-1/2 inches) round brass

di sc, attached with brass "S" hook, brass chain, or nylon tw st tie.
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PART 3 - EXECUTI ON

3.1 I NSTALLATI ON

A. Installation shall be acconplished by the |icensed contractor. Provide
a qualified technician, experienced in the installation and operation
of the type of systembeing installed, to supervise the installation
and testing of the system

B. Installation of Piping: Accurately cut pipe to nmeasurenents established
by the installer and work into place w thout springing or forcing. In
any situation where bending of the pipe is required, use a standard
pi pe-bendi ng tenpl ate. Conceal ed pi ping in spaces that have finished
ceilings. Wiere ceiling mounted equi pnment exists, such as in operating
and radi ol ogy roons, install sprinklers so as not to obstruct the
novenent or operation of the equipnent. Sidewall heads may need to be
utilized. In stairways, locate piping as near to the ceiling as
possible to prevent tanpering by unauthorized personnel and to provide
a m ni mum headroom cl earance of 2250 mm (seven feet six inches). Piping
shal | not obstruct the m ni mum neans of egress cl earances required by
NFPA 101. Pi pe hangers, supports, and restraint of system piping, and
seism c bracing shall be installed accordance wi th NFPA 13

C. Welding: Conformto the requirenments and recommendati ons of NFPA 13.

D. Drains: Provide drips and drains, including |ow point drains, in
accordance with NFPA 13. Pipe drains to discharge at safe points
outside of the building or to sight cones attached to drains of
adequate size to readily carry the full flow fromeach drain under
maxi mum pressure. Do not provide a direct drain connection to sewer
system or discharge into sinks. Install drips and drains where
necessary and required by NFPA 13. The drain piping shall not be
restricted or reduced and shall be of the sane dianeter as the drain
col | ector.

E. Supervisory Switches: Provide supervisory swtches for sprinkler
control valves.

F. Waterflow Alarm Switches: Install waterfl ow al arm sw tches and val ves
in stairwells or other easily accessible |ocations.

G Inspector's Test Connection: Install and supply in accordance w th NFPA
13, locate in a secured area, and discharge to the exterior of the

bui I di ng.
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H Affix cutout disks, which are created by cutting holes in the walls of

pi pe for flow swi tches and non-threaded pi pe connections to the
respective waterflow switch or pipe connection near to the pipe from
where they were cut.

I. Provide escutcheon plates for exposed piping passing through walls
floors or ceilings.

J. O earances: For systenms requiring seismc protection, piping that
passes through floors or walls shall have penetrations sized 50 mm (2
inches) nominally larger than the penetrating pipe for pipe sizes 25 mm
(1 inch) to 90 mm (3 “2inches) and 100 mm (4 i nches) nominally |arger
for penetrating pipe sizes 100 nm (4 inches) and | arger.

K. Sl eeves: Provide for pipes passing through masonry or concrete. Provide
space between the pipe and the sl eeve in accordance with NFPA 13. Sea
this space with a UL Listed through penetration fire stop material in
accordance with Section 07 84 00, FIRESTOPPI NG Were core drilling is
used in lieu of sleeves, also seal space. Seal penetrations of walls,
floors and ceilings of other types of construction, in accordance with
Section 07 84 00, FlIRESTOPPI NG

L. Were dry pendent sprinklers are used for freezers or simlar spaces
and they are connected to the wet pipe system provide an EPDM boot
around the dry pendent sprinkler on the heated side and securely sea
to the pipe and freezer to prevent condensation fromentering the
freezer.

M Provi de pressure gauges at each water flow alarmswitch |ocation and at
each mai n drain connection.

N. For each fire department connection, provide the synbolic sign given in
NFPA 170 and | ocate 2400 to 3000 nm (8 to 10 feet) above each
connection |ocation. Size the sign to 450 by 450 nm (18 by 18 inches)
with the synbol being at |east 350 by 350 nm (14 by 14 inches).

O Firestopping shall be provided for all penetrations of fire resistance
rated construction. Firestopping shall conply with Section 07 84 00,

FI RESTOPPI NG

P. Painting of Pipe: In finished areas where walls and ceilings have been
pai nted, paint prined surfaces with two coats of paint to match
adj acent surfaces, except paint val ves and operating accessories wth
two coats of gloss red enamel. Exercise care to avoid painting
sprinklers. Painting of sprinkler systens above suspended ceilings and
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in crawl spaces is not required. Painting shall conply with Section 09

91 00, PAINTING Any painted sprinkler shall be replaced with a new
sprinkl er.

Q Sprinkler System Signage: Provide rigid sprinkler system signage in
accordance with NFPA 13 and NFPA 25. Sprinkler system signage shal
include, but not limted to, the foll ow ng:

1. ldentification Signs:
a. Provide signage for each control valve, drain valve, sprinkler
cabi net, and inspector’s test.
b. Provide valve tags for each operable valve. Coordi nate
nonencl ature and identification of operable valves with COR
Where exi sting nonmencl ature does not exist, the Tag
Identification shall include no less than the foll owi ng: (FP-B-
F/ SZ-#) Fire Protection, Building Nunber, Floor Nunber/Snoke Zone
(if applicable), and Valve Nunber. (E.g., FP-500-1E-001) Fire
Protection, Building 500, First Floor East, Number 001.)
2. Instruction/Information Signs:
a. Provide signage for each control valve to indicate val ve function
and to indicate what systemis being controll ed.
b. Provide signage indicating the nunber and | ocation of |ow point
dr ai ns.
3. Hydraulic Placards:
a. Provide signage indicating hydraulic design information. The
pl acard shall include |ocation of the design area, discharge
densities, required flow and residual pressure at the base of
ri ser, occupancy classification, hose stream all owance, flow test
information, and installing contractor. Locate hydraulic placard
i nformati on signs at each al arm check val ve

R Repairs: Repair danage to the building or equipnent resulting fromthe
installation of the sprinkler systemby the installer at no additiona
expense to the Government.

S. Interruption of Service: There shall be no interruption of the existing
sprinkler protection, water, electric, or fire alarm services w thout
prior pernission of the Contracting Oficer. Contractor shall devel op
an interimfire protection programwhere interruptions involve occupied
spaces. Request in witing at |east one week prior to the planned
interruption
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3.2 | NSPECTI ON AND TEST

A. Prelimnary Testing: Flush newy installed systens prior to performng
hydrostatic tests in order to renopve any debris which may have been
left as well as ensuring piping is unobstructed. Hydrostatically test
system including the fire department connections, as specified in NFPA
13, in the presence of the Contracting Oficers Representative (COR) or
hi s desi gnated representative. Test and flush underground water |ine
prior to perform ng these hydrostatic tests.

B. Final Inspection and Testing: Subject systemto tests in accordance
wi th NFPA 13, and when all necessary corrections have been
acconpl i shed, advise COR to schedule a final inspection and test.
Connection to the fire alarmsystemshall have been in service for at
| east ten days prior to the final inspection, with adjustnents made to
prevent false alarns. Furnish all instruments, |abor and materials
required for the tests and provide the services of the installation
foreman or other conpetent representative of the installer to perform
the tests. Correct deficiencies and retest system as necessary, prior
to the final acceptance. Include the operation of all features of the
systens under normal operations in test

3. 3 | NSTRUCTI ONS

Furni sh the services of a conpetent instructor for not |less than two
hours for instructing personnel in the operation and mai nt enance of the

system on the dates requested by the COR

- - -END- - -
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SECTION 21 22 00

CLEAN AGENT FI RE SUPPRESSI ON SYSTEMs

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

Design, installation and testing of a cal culated automati c and manua
fixed total flooding clean agent fire extinguishing system and

rel easi ng systemin accordance with NFPA 2001, NFPA 72, NFPA 70, and
NFPA 75 and manufacturer’s witten instructions for the |ocations shown
on the contract drawi ngs. The installation shall include al

nechani cal, controls and el ectrical conmponents necessary for a conplete

and operating clean agent fire suppression system

1.2 RELATED WORK

o0 wx

F

Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

Section 07 84 00, FlIRESTOPPI NG

Section 09 91 00, PAI NTING

Section 28 05 13, CONDUCTORS AND CABLES FOR ELECTRONI C SAFETY AND
SECURI TY

Section 28 05 28.33, CONDU T AND BACKBOXES FOR ELECTRONI C SAFETY AND
SECURI TY

Section 28 31 00, FI RE DETECTI ON AND ALARM

1.3 DESIGN CRITERI A

A

The cl ean agent fire extinguishing systemshall be a fixed tota
flooding type utilizing clean agent designed to provide a uniform
concentration throughout the protected spaces in accordance with NFPA
2001 for a Class Cfire. Class Cfires are fires involving energized
el ectrical equipnent.
The system shall provide a mni num desi gn concentration by vol une,
t hroughout the protected spaces at the m nimum antici pat ed
tenperature within the protected space
1. The design concentration within any protected space shall not exceed
by vol une the no observabl e adverse effects | evel (NOAEL). Specia
means such as nechani cal exhaust shall not be permitted to be used
to achieve this criterion.
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3. The clean agent shall have a gl obal warm ng potential (GAP) of |ess

than 4000 and the clean agent shall be readily avail abl e throughout

the continental United States.

4., Provide the quantity of clean agent as required by NFPA 2001 and
manuf acturer’s witten instructions. Such factors as unencl osed
openings (if any), “rundown” tine of fans, time required for danpers
to close, and any other feature of the facility that could affect
concentration shall be taken into consideration.

1.4 SUBM TTALS
A. Submit as one package in accordance with Section 01 33 23, SHOP

DRAW NGS, PRODUCT DATA, AND SAVPLES. Prepare detail ed working draw ngs

that are signed by a NI CET Level |V Special Hazards Suppression Systens

Techni ci an. As the Governnent review is for technical adequacy only,

the installer remains responsible for correcting any conflicts with

ot her trades and building construction that arise during installation.

Partial submittals will not be accepted. Material submittals shall be

approved prior to the purchase or delivery to the job site. Suitably

bi nd submittals in notebooks or binders and provide an i ndex
referencing the appropriate specification section. In addition to the
hard copi es, provide subnmittal itenms in Paragraphs 1.4 (A 1 through

1.4 (A) 5 electronically in pdf format on a conpact disc or as directed

by the Contracting O ficers Representative (COR). Submittals shall

i nclude, but not be linmted to, the follow ng:

1. Qualifications:

a. Provide a copy of the installing contractors Special Suppression
Systens and state contractor’s license.

b. Provide a copy of the NICET certification for the NI CET Level IV
Speci al Hazards Suppression System Technician who will prepare
and sign the detail ed working draw ngs.

c. Provide docunentation showing that the installer has been
actively and successfully engaged in the installation of clean
agent fire suppression systens for the past ten years.

2. Drawings: Submit detailed 1:100 (1/8 inch) scale (mnimmnm working
pl ans and draw ngs of the clean agent fire extinguishing system
conform ng to NFPA 2001. Submit detailed 1:100 (1/8 inch) scale
(mnimum working plans and drawi ngs of the rel easing system

conformng to NFPA 72. Draw ngs shall include graphical scales that
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allow the user to deternmine | engths when the drawi ngs are reduced in

si ze.

3. Manufacturers Data Sheets:

a. Provide for all materials and equi pnent proposed for use on the
cl ean agent fire extinguishing system including the rel easing
system Include listing information and installation instructions
in data sheets. Where data sheet describes items in addition to
that item being subnitted, clearly identify proposed itemon the

sheet.

Y

cul ati on Sheets:

a. Submit flow calculation sheets in tabular formconfornmng to the
requi rements of NFPA 2001. Calcul ations shall include tota
storage capacity, flooding concentrations, enclosure |eakage
rates, discharge times, flow through distribution network, pipe
sizes, and nozzle orifice sizes.

b. Subnmit battery cal cul ations sheets in tabular formconformng to
the requirements of NFPA 72

c. Submit voltage drop calculations in tabular form Cal cul ations
shall indicate circuit anperage draw, wire resistance, circuit
| ength, and voltage drop. The voltage drop shall denonstrate
that voltage provided at the each appliance is within its
operating voltage range. Voltage drop cal cul ati ons shall assune
an initial voltage of 20.4 volts.

5. O ean Agent Recharging Certification: Provide a letter to the COR or
hi s designated representative certifying that the installer
mai ntai ns or has access to a clean agent recharging station. The
installer shall also provide proof of the ability to recharge the
| argest clean agent fire extinguishing systemcapacity within 48
hour s.

6. Test Plan: Provide a test plan to the COR or his designated
representative. The testing plan shall describe the procedures to
be used to test the system The testing plan shall include a step-
by-step procedure of all tests to be performed, including indication
of which tests will present a disruption to building occupants. No
tests shall be conducted until the testing plan is approved by the

COR or his designated representative.
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7. Final Docunent Submittals: Provide as-built draw ngs, testing and

mai nt enance instructions in accordance with the requirenments in
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

Submittals shall include, but not be limted to, the follow ng:

a.

Contract No.

A conplete set of as-built drawi ngs showi ng the installed system

with the specific interconnections between the system swi tches

and the fire alarmequipnment. Provide a conplete set in the

formats as follows. Subnmit itenms 2 and 3 bel ow on a conpact disc

or as directed by the COR

1) One full size (or size as directed by the COR) printed copy.

2) One conplete set in electronic pdf format.

3) One conplete set in AutoCAD format or a format as directed by
the COR

System Certification: Upon conpletion of the clean agent fire

extingui shing systeminstallation, including testing, the

aut hori zed representative of the manufacturer of the ngjor

equi pnent shall certify that the installation conplies with al

manufacturer’s requirenments and that satisfactory total system

operation has been achi eved. Provide a copy of the Record of

Conpl etion for the releasing systemin accordance with NFPA 72.

Operating and Mai ntenance Manual s that include step-by-step

procedures required for operation, shutdown, and routine

mai nt enance and testing. The manuals shall include the

manuf acturer’s nane, nodel nunber, parts |list, the nane of the

| ocal supplier, sinplified wiring and control s di agrans,

troubl eshooti ng gui de, and reconmended service organi zation

i ncl udi ng address and tel ephone nunber, for each item of

equi pnent .

One paper copy of the System Certification and Record of

Conpl eti on and the Operating and Mai ntenance Manuals |isted above

shall be provided in a binder. 1In addition, these materials

shall be provided in pdf format on a conpact disc or as directed

by the COR

Provi de one additional copy of the Qperations and Mi ntenance

Manual for the systemin a binder and mount in an accessible

| ocation adjacent to the storage cylinder(s).
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1.5 QUALITY ASSURANCE

A. Installer Reliability: The installer shall possess a valid State of
Il'linois Special Suppression Systems contractor's |icense. The
installer shall have been actively and successfully engaged in the
installation of clean agent special suppression systems for the past
ten years. The installer shall mmintain or have access to a clean
agent recharging station. The installer shall provide proof of the
ability to recharge the | argest clean agent fire extinguishing system
capacity within 48 hours

B. Materials and Equi pment: Al equi pnent and devices shall be UL |isted
or approved by FM All materials, devices, and equi pnent shall be
approved by the VA. Al materials and equi pnent shall be free from
def ect .

1.6 APPLI CABLE PUI BLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. National Fire Protection Association (NFPA):

70-2014 ... ... ... Nati onal Electric Code
72-2013 ... Nati onal Fire Al arm Code
75-2013 ... ... Fire Protection of Information Technol ogy
Equi prent
170-2014 ............... Fire Safety Synbols
2001-2014 .............. Installation of Clean Agent Fire Extinguishing
Syst ens
C. Underwriters Laboratories, Inc. (U):
2011, ... Fire Protection Equi pment Directory
D. Factory Mitual Engineering Corporation (FM:
2015. ... ... Approval Guide
1.7 WARRANTY

Al work perforned and all material and equi pnent furnished under this
contract shall be free fromdefects and shall remain so for a period of
one year fromthe date of acceptance of the entire installation by the
COR
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PART 2 PRODUCTS

2.1 CGENERAL
Al'l equi pnent and conponents shall be new and the manufacturer’s
current nodel. Al equi pment and conponents shall be UL Iisted or FM
approved for its intended use. The authorized representative of the
manuf acturer of the major equipnent shall certify that the installation
conplies with all manufacturer’s requirenments and that satisfactory
total system operation has been achi eved
2.2 CLEAN AGENT FI RE EXTI NGUI SHI NG SYSTEM
A. General

1. The clean agent fire extinguishing systemshall be UL Iisted and

shall be in accordance with NFPA 2001
B. Piping and fittings:

1. All piping and fittings shall be in conpliance with NFPA 2001

2. Multi-outlet fittings, other than tees, shall not be pernitted.

3. Al piping shall be reamed, blown clear, and swabbed with
appropriate solvent to renove nmill varnish and cutting oils before
assenbly.

4, Ordinary cast iron steel and non-netallic piping and fittings and
fl exible hoses shall not be used unless specifically required by the
manuf act urer.

C. Piping Support:

1. All piping shall be supported in accordance with the manufacturer’s
witten instructions.

2. Piping shall be supported within 12 inches (304 mm) of discharge
nozzl es. The supports shall prevent the upward novement of the
nozzl e.

D. Storage Cylinders:

1. Provide storage cylinders as required by the manufacturer’s witten
instructions and in accordance with NFPA 2001

2. Cylinder assenblies shall be of steel construction designed to neet

the requirements of the U S. Departnment of Transportation.

3. Filling of the storage cylinders shall be by an authorized systens
distributor in conjunction with a factory authorized agent filling
station. Initial filling and recharge shall be perfornmed in

accordance with manufacturer’s witten instructions and shall not
require repl acenment conponents for normal service

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 21 22 00 - 6 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hi nes, Illinois 60141

05-01- 15
4. Cylinders shall be securely attached to the wall. Provide factory-

or field-fabricated retaining brackets consisting of steel straps
and channel s; suitable for container support, naintenance, and tank
refilling or replacenent.

5. For hal ocarbon cl ean agents, storage cylinders shall be provided
with a | ow agent pressure switch.

E. Valve Actuators:

1. Electric valve actuators shall be of brass construction and
stackabl e design with sw vel connections to allow renoval of
actuators for maintenance or testing.

2. Qperation of actuators shall not require replacenent of conponents.
No el ectro-expl osi ve devices may be used to actuate the valve
assenbly. Actuators shall include an indication if they are set or
act uat ed.

3. Electric valve actuators shall be magnetic |atch, continuous duty
type for 24 VDC operation.

4. Actuation devices shall be UL listed or FM approved for use with the
system

5. Renoval of the electric valve actuator shall cause a trouble on the
cl ean agent control panel

F. Di scharge Nozzl es:

1. Nozzles shall be permanently marked with the manufacturer’s part
nunber. The nozzles shall be threaded directly to the discharge
pi pi ng without the use of special adaptors.

2. 3 RELEASI NG SYSTEM
A. Cenera

1. The releasing system shall be an anal og addressable intelligent
reporting, mcroprocessor controlled system capable of renote
sensitivity testing of the snoke detectors, and be installed in
accordance with NFPA 70, NFPA 72, and NFPA 2001

B. O ean Agent Control Panel

1. Ceneral:

a. The clean agent control panel shall be UL listed or FM approved
and include a UL |isted or FM approved rel easi ng nodul e.

b. Each protected space shall be provided with its own cl ean agent
control wunit.

c. Al circuits shall be nmonitored for integrity.
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d. Visually and audi bly annunciate all alarm supervisory, and

troubl e signals including, but not linmted to main power failure
open circuit, short circuit, ground faults, and system bypass
activation.

e. The panel or releasing nodule shall include a 0-60 second
progranmmebl e tiner.

f. The cl ean agent control panel shall be provided with separate
contacts to provide common supervisory, alarm and trouble
signals to the main building fire alarm system

2. Encl osure:

a. The clean agent control unit shall be housed in a cabinet
suitable for both recessed and surface nounting. The cabi net and
front panel shall be corrosion protected, given a rust-resistant
prime coat, and manufacturer's standard finish

b. The cabi net shall contain all necessary relays, termnals, |anps
and | egend plates to provide control for the system

3. Power Supply:

a. The clean agent control unit shall derive its normal power froma
120 volt, 60 Hz dedi cated supply connected to the energency power
system Standby power shall be provided by a 24 volt DC battery
as hereinafter specified. The normal power shall be transforned,
rectified, coordinated, and interfaced with the standby battery
and charger.

b. The power supply for snoke detection systens shall be taken from
the cl ean agent control unit.

4. Circuit Supervision: Each alarminitiating device circuit, signaling
line circuit, and notification appliance circuit, shall be

supervi sed agai nst the occurrence of an open, short circuit, or

ground fault condition in the field wiring. These conditions shal

cause a trouble signal to sound in the control unit until manually
silenced by an off switch.
a. Initiating device circuits (I1DC) shall be wired ass B in
accordance w th NFPA 72.
b. Signaling line circuits (SLC) shall be wired Class B in
accordance with NFPA 72.
c. Notification appliance circuits (NAC) shall be wired Class B
in accordance with NFPA 72
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5. Supervisory Al arm Devices: The | ow agent pressure sw tch and
mai nt enance | ock-out switch shall initiate a supervisory signal

6. Troubl e signals:

a. Arrange the trouble signals for automatic reset (non-Iatching).

b. Systemtrouble switch off and on | anps shall be visible through
the control unit door

7. Function Switches: Provide the following switches in addition to any
other switches required for the system
a. Renote Al arm Transmi ssion By-pass Switch: Shall prevent

transm ssion of all signals to the building fire alarmcontro
unit when in the "off" position. A clean agent control unit
system troubl e signal shall be energized when switch is in the
of f position.

b. Alarm Of Switch: Shall disconnect power to notification
appliance circuits on the clean agent control panel. A system
troubl e signal shall be activated when the switch is in the off
posi tion.

c. Trouble Silence Switch: Shall silence the trouble signal whenever
the trouble silence switch is operated. This switch shall not
reset the troubl e signal

d. Reset Switch: Shall reset the systemafter an alarm provided the
initiating device has been reset. The systemshall lock in alarm
until reset.

e. Lanp Test Switch: A test switch or other approved convenient
means shall be provided to test the indicator |anps.

f. AHU By-Pass: Provide a neans to disable air handling units
shut down and danpers from cl osi ng upon operation of an initiating
devi ce designed to interconnect with these devices. A system
troubl e signal shall be activated when switch is in the off
posi tion.

8. Reset2 Capability: Each clean agent control unit shall be installed
and programed so that each nust be reset locally after an alarm
before the main fire alarmcontrol unit can be reset.

C. Conduit, Boxes, and Wre

1. Conduit shall be in accordance with Section 28 05 28.33 CONDUI T AND
BACKBOXES FOR ELECTRONI C SAFETY AND SECURI TY and as foll ows:

a. All new conduits shall be installed in accordance with NFPA 70.
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b. Conduit fill shall not exceed 40 percent of interior cross

sectional area.
c. All new conduits shall be 3/4 inch (19 mm m ni num
2. Wre:

a. Wring shall be installed in conduit.

b. Wring shall be in accordance with NEC article 760, Section 28 05
13, CONDUCTORS AND CABLES FOR ELECTRONI C SAFETY AND SECURI TY, and
as recomended by the manufacturer of the fire alarmsystem All
wires shall be col or coded. Nunmber and size of conductors shall
be as recommended by the fire alarm system manuf acturer, but not
less than 18 AWG for initiating device circuits and 14 AWG for
notification appliance circuits.

c. Signaling line circuits shall be tw sted and shi el ded unl ess
other wiring nmethods are specifically required by the fire alarm
equi pnent manufacturer in witing.

3. Term nal Boxes, Junction Boxes, and Cabi nets:

a. These shall be gal vani zed steel in accordance with UL
requirements.

b. Al boxes shall be sized and installed in accordance with NFPA
70.

c. Covers shall be repainted red in accordance with Section 09 91
00, PAINTING and shall be identified with white markings as "CA
FA" or as directed by the COR for junction boxes and as "CLEAN
AGENT FI RE ALARM SYSTEM' for cabinets and term nal boxes.
Lettering shall be a m nimumof 3/4 inch (19 nm high.

d. Terminal boxes and cabinets shall have a vol ume 50 percent
greater than required by NFPA 70. M nimum si zed wire shall be
consi dered as 14 AWG for cal cul ati on purposes.

e. Termi nal boxes and cabi nets shall have identified screw type
termnal strips and shall be located in an accessible |ocation.
Terminal strips shall be labeled as to what circuit it is or as
approved by the COR

D. Standby Power Supply
1. Batteries:
a. The batteries shall be of the seal ed, nmaintenance free type, 24-

volt nomi nal .
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b. The batteries shall have sufficient capacity to power the clean

agent control panel and its peripherals for not |ess than 24
hours plus 5 minutes of alarmto an end voltage of 1.14 volts per
cell, upon a normal AC power failure.

c. Battery racks shall be steel with an al kali-resistant finish.

2. Battery Charger:

a. The battery charger shall be conpletely automatic, wth constant
potential charger maintaining the battery fully charged under al
service conditions. Charger shall operate froma 120-volt, 60
hertz enmergency power source

b. The battery charger shall be rated for fully charging a
conpl etely discharged battery within 48 hours while
si mul t aneously supplying any | oads connected to the battery.

c. The battery charger shall have protection to prevent discharge
t hrough the charger.

d. The battery charger shall have protection for overloads and short
circuits on both AC and DC si des.

e. Atrouble condition shall actuate the fire alarmtrouble signal

f. The battery charger shall have automatic AC |line voltage
regul ation, automatic current-limting features, and adjustable
vol t age controls.

E. Spot-type Snoke Detectors

1. Snoke detectors shall be photoelectric plug-in type and UL |isted
for use with the clean agent control panel being furnished. Each
detector shall be nonitored individually, via an integral, anal og
addr essabl e el ement .

2. Photoelectric detectors shall be factory calibrated and readily
field adjustable. The sensitivity of any photoelectric detector
shall be factory set at 3.0 plus or minus 0.25 percent obscuration
per foot.

3. Snmoke detectors of the protected spaces shall be spaced in
accordance with NFPA 72 for high air novement areas. Air velocities
within the protected spaces shall be suitable for the listed
detection air velocity range of the snoke detector

4. Each protected space shall have at |east 2 detectors.

Provide red stickers with an “A” on the ceiling below the |ocation

of the above ceiling snoke detectors when above ceiling detectors
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are provided. Provide red stickers with a “U on the ceiling above

the location of the under floor snoke detectors. Each sticker shal
al so include the address of the detector. The address shall be the
sane as that address that shows on the fire alarmcontrol unit when
the detector is activated.

6. For snoke detectors |ocated under the floor, the snoke detectors
shall be nmounted with a steel angle or channel support independent
of the raised floor structure. The snoke detectors shall be nmounted
in a vertical orientation.

F. Manual Activation Stations:

1. Shall be non-break gl ass, address reporting type

2. Station front shall be constructed of durable material such as cast
or extruded nmetal or high inpact plastic. Stations shall be semi -
flush type

3. Shall be of dual action pull down type with suitable operating
instructions provided on front in raised or depressed letters, and
clearly | abel ed “AGENT RELEASE.”

4. Operating handles shall be constructed of a durable material. On
operation, the lever shall lock in alarmposition and remain so
until physically reset. A key shall be required to gain front
access for resetting, or conducting tests and drills.

5. Shall be located at least 3.28 ft (1m) fromany fire al arm manua
pul I station.

G Notification Appliances:

1. Pre-discharge Bells:

a. Shall be 24 VDC and be capabl e of producing an al arm signal of
not less than 85 dBa at 10 feet.

b. Shall be at least 6 inches (150 mr) in di ameter.

2. Pre-discharge Strobes:

a. Be listed in accordance with UL 1971

b. Shall be a minimum of 75 candel a.

c. Shall be provided with an anber | ens.

d. Shall be synchronized with other pre-discharge strobes in the
prot ected space.

3. Discharge Strobes
a. Be listed in accordance with UL 1971
b. Shall be a minimum of 75 candel a.
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c. Shall be provided with a red I|ens.

d. Shall be synchronized with other discharge strobes outside the
protected space.
H. Addressabl e Interface Mdul e

1. Addressable interface nodul es shall be installed in individual boxes
in accordance with the manufacturer’s product listing. The
addressabl e interface nodul e shall be provided with a protective
cover provided by the device manufacturer. The protective cover
shall have the provision for viewing the operational LED of the
addressabl e interface nodul e. Addressable interface nodul es shal
not be installed in a back-box with other devices or rel ays.

2. The installer shall provide, install, and test addressable interface
nmodul es as necessary to conply with the sequence of operations,
whet her shown on the draw ngs or not.

I. Graphic Floor Plans:

1. Provide readabl e scal ed graphics of the protected area. The
graphi cs shall show the | ocation and address of each the ceiling
snmoke detectors, above ceiling snoke detectors, and under fl oor
snmoke detectors, on separate plans

2. The graphic shall be franmed and shall be located in an area approved
by the COR

3. Wiere approved by the COR a single graphic floor plan shall be
perm tted.

J. Abort Switches:

1. The abort switch front shall be constructed of durable material such
as cast or extruded netal or high inpact plastic. The abort swtch
shall be seni-flush type

2. The abort switch shall not be a | ocking or keyed type

3. The abort switch shall be of single action dead-man spring | oaded
type with suitable operating instructions provided on front in
rai sed or depressed letters, and clearly | abel ed “ABORT.”

2.4 SW TCHES
A. Mai ntenance Lock-out Switch

1. Shall be key-operated only allow ng the renoval of the key in the
“Normal ” position. A red indicator |anp shall be included on the
switch assenbly to be illunminated when in the “Lock-out” position.
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The cl ean agent control panel shall indicate a supervisory alarm

condition when in the “Lock-out” position.
2. The terminals shall be of the screw type.

3. Shall be provided adjacent to the clean agent control panel.

2.5 Sl GNAGE

A
B.

Si gnage shall have white lettering on a red plastic background.
The letters shall be 1 inch (25 mm high with a stroke width of 3/8
inches (9.5 nm).

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Installation shall be acconplished by the |icensed contractor. Provide
a factory trained qualified technician, experienced in the installation
and operation of the type of systembeing installed, to supervise the
installation and testing of the system

Install clean agent fire extinguishing systempiping and fittings |evel
and plunmb, according to manufacturer’s witten instructions.

Where installing piping adjacent to equipnent, allow space for service
and nai nt enance.

Identity piping, agent storage cylinders, and control panels wth

si gnage in accordance with NFPA 2001.

Provi de signage for the pre-discharge bells and strobes. The sign shall
say “FIRE. [Agent Surname] RELEASE | MM NENT”. The sign shall be
permanently affixed to the wall within 12 inches (304 mm of the pre-
di scharge strobe.

Provi de signage for the discharge strobes. The sign shall say “[Agent
Surnane] DI SCHARGE’. The sign shall be permanently affixed to the wall
within 12 inches (304 mm of the discharge strobe.

Provi de signage on the exterior of the protected space at each
entrance. The sign shall say “TH S SPACE | S PROTECTED BY A CLEAN AGENT
FI RE EXTI NGUI SHI NG SYSTEM DO NOT ENTER W THOUT AUTHORI ZATI ON DURI NG OR
AFTER DI SCHARGE. THE RED STROBE | NDI CATES SYSTEM DI SCHARGE. ” The sign
shal | be permanently affixed to the wall adjacent to the door.

Provi de signage adjacent to each nmanual activation station. The sign
shal | say “ACTUATION OF THI S DEVI CE W LL CAUSE FI RE SUPPRESSI ON GAS TO
DI SCHARGE. BEFORE ACTUATI NG ENSURE THAT PERSONNEL ARE CLEAR OF THE
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AREA.” The sign shall be permanently affixed to the wall within 12

inches (304 nm) of the station.
I. Firestopping shall be provided for all penetrations of fire resistance
rated construction. Firestopping shall conply with Section 07 84 00,
FI RESTOPPI NG
J. Repairs: Repair damage to the building or equipnment resulting fromthe
installation of the clean agent fire extinguishing systemby the
installer at no additional expense to the Governnent.
K. Supervise clean agent control panel for alarm supervisory, and trouble
signals by the building fire alarmsystemin accordance with Section 28
31 00, FIRE DETECTI ON AND ALARM
L. Were duct detectors are provided within conputer roomair conditioning
units, addressable interface nodules shall be used to monitor the
activation of the duct detector as a supervisory signal on the clean
agent control wunit.
M Control energency power off with addressable interface nodul es.
3.2 SEQUENCE OF OPERATI ONS
A. The cl ean agent extinguishing fire extinguishing systemshall operate
as foll ows:
1. Activation of any single snoke detector shall:
a. Energize an alarm LED | anp on the activated detector and cl ean
agent control panel
b. Transmit an alarmsignal to the building’s fire alarm system
2. Activation of a second snmoke detector shall
a. Energize an alarm LED | anp on the activator detector.
b. Activate pre-discharge bell notification appliance and pre-
di scharge strobe notification appliance
c. Shut down power to electronic equi pnent within the protected
space, close danpers, rel ease door hold open devices, and shut
down air handling units serving the protected space
d. Initiate a progranmabl e 30-second tinme delay (agent rel ease)
sequence.
3. Activation of a manual activation station shall
a. Energize an alarm LED | anp on the clean agent control panel
b. Activate pre-discharge bell notification appliance and pre-
di scharge strobe notification appliance
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c. Shut down power to electronic equi pnent within the protected

space, close danpers, rel ease door hold open devices, and shut
down air handling units serving the protected space
d. Transnmit an alarmsignal to the building’s fire alarm system
e. Initiate a progranmabl e 20-second tine delay (agent rel ease)
sequence.
4. Activation of the abort switch shall:
a. Cease the tinme delay. Once the abort switch is released, the
ti me delay countdown shall resune fromwhere it ceased. The tine
delay shall not reset.
b. Transmit a trouble signal to the building’s fire alarm system
5. Upon conpletion of the tine delay, the system shall
a. De-energize the pre-discharge bell and pre-di scharge strobe
notification appliance
b. Activate a discharge strobe notification appliance inside and
outside of the protected area.
c. Energize valve actuator for agent cylinders rel easi ng gaseous
agent into the protected area.
6. Activation of the | ow agent tank pressure switch and nmai nt enance
| ock-out switch shall:
a. Energize a supervisory LED | anp on the cl ean agent control panel
b. Transmit a supervisory alarmsignal to the building's fire alarm
system
7. Presence of any fault, bypass function, or renoval of the electric
val ve actuator shall
a. Energize a trouble LED I anp on the cl ean agent control panel
b. Transmit a trouble signal to the building’s fire alarm system
8. Activation of duct detector within a conputer roomair condition
unit shall energize a supervisory signal LED | anp on the clean agent
control panel
3.3 I NSPECTI ON AND TEST
A. Room Encl osure Test: A room pressurization test shall be conducted for
the protected space. The testing shall be done in accordance wth NFPA
2001 Annex C. The contractor shall be responsible for sealing the
encl osure to ensure the success of the roompressurization test. The
test shall be deemed successful if the tested | eakage rate is |less than

or equal to the | eakage rate assuned in the cal cul ations.
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Pressure Test: Pneunmtically pressure test piping in a closed circuit

in accordance with NFPA 2001

Fl ow Test: Subject systemto a flowtest utilizing nitrogen to verify
that flow is continuous and that the piping and nozzles are

unobst ruct ed.

Prelimnary Testing: Systemfunction operation test system as specified
in NFPA 2001 and NFPA 72, in the presence of the COR or his designated
representative.

Fi nal Inspection and Testing: Subject systemto tests in accordance

wi th NFPA 2001 and NFPA 72, and when all necessary corrections have
been acconplished, advise COR to schedule a final inspection and test.
Connection to the fire alarmsystemshall have been in service for at

| east ten days prior to the final inspection, with adjustnents made to
prevent false alarns. Furnish all instruments, |abor and materials
required for the tests and provide the services of the installation
foreman or other conpetent representative of the installer to perform
the tests. Correct deficiencies and retest system as necessary, prior
to the final acceptance. Include the operation of all features of the

systens under normal operations in test.

3.4 TRAI NI NG

A

The manufacturer's authorized representative shall provide instruction

and training to the VA on the dates requested by the COR as foll ows:

1. Six 1-hour sessions to enpl oyees working in protected area,
engi neering staff, security police and VA Fire Departnment personnel
where there is a VA Fire Departnment present on site for sinple
operation of the system Two sessions at the start of installation,
2 sessions at the conpletion of installation and 2 sessions 3 nonths
after the conpletion of installation.

2. Four 2-hour sessions to engineering staff for detailed operation of
the system Two sessions at the conpletion of installation and 2
sessions 3 nonths after the conpletion of installation

Each initial training session shall be videotaped

- - -END- - -
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SECTION 22 05 11
COMMON WORK RESULTS FOR PLUMBI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. The requirements of this Section shall apply to all sections of
Di vi sion 22.
B. Definitions:
1. Exposed: Piping and equi prent exposed to view in finished roomns.
C. Abbreviations/ Acronyns:
1. ABS: Acrylonitrile Butadiene Styrene
2. AC. Alternating Current
ACR. Air Conditioning and Refrigeration
Al : Anal og | nput
AlSlI: Anerican Iron and Steel Institute
AG  Anal og Qut put
AWG Anerican Wre Gauge
BACnet: Buil di ng Automati on and Control Network
BAg: Sil ver-Copper-Zinc Brazing Al oy
10. BAS: Buil ding Automati on System
11. BCuP: Silver-Copper-Phosphorus Brazing All oy
12. BSG Borosilicate d ass Pipe
13. CDA: Copper Devel opnent Associ ation
14. C Cel sius
15. CLR Col or
16. CO Carbon Mnoxide
17. COR Contracting Oficer’s Representative
18. CPVC. Chlorinated Pol yvinyl Chloride
19. CR Chl oroprene
20. CRS: Corrosion Resistant Steel
21. CWP: Col d Working Pressure
22. CxA: Conmi ssioni ng Agent
23. db(A): Decibels (A weighted)
24. DDC. Direct Digital Control
25. Di: Digital Input
26. DISS: Dianeter Index Safety System
27. DO Digital Qutput

© © N o gk w
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
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DVD: Digital Video Disc

DN: Di amet er Nomi nal

DW: Drai nage, Waste and Vent

ECC. Engi neering Control Center
EPDM Et hyl ene Propyl ene D ene Mononer
EPT: Ethyl ene Propyl ene Ter pol ymer
ETO Ethyl ene Oxide

F: Fahrenheit

FAR: Federal Acquisition Regulations
FD: Fl oor Drain

FED: Feder al

FG Fibergl ass

FNPT: Feral e National Pipe Thread
FPM Fl uor oel ast oner Pol yner

GPM Gal l ons Per Mnute

HDPE: Hi gh Density Pol yet hyl ene
Hg: Mercury

HOA: Hands- Of f - Aut omati ¢

HP: Hor sepower

HVE: Hi gh Vol unme Evacuati on

ID: Inside Dianeter

IPS: Iron Pipe Size

Kg: Kilogram

kPa: Kil opascal

| b: Pound

L/s: Liters Per Second

L/mn: Liters Per Mnute

MAWP:  Maxi mum Al | owabl e Worki ng Pressure
MAX:  Maxi mum

MED: Medi cal

m Meter

MFG  Manuf act urer

myg: M I1ligram

mg/L: MIligrans per Liter

m: MIliliter

mm MIlineter

M N Mnimum
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65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.

DESI GN SERVER ROOM
H nes Building 37 - Geat Lakes CMOP
Hne, Illinois 60141

NF: G| Free Dry (N trogen)

NPTF: National Pipe Thread Fenal e

NPS: Nomi nal Pipe Size

NPT: Nom nal Pi pe Thread

0D Qutside Diameter

OSD: Open Sight Drain

OS&Y: Qutside Stem and Yoke

OXY: Oxygen

PBPU: Prefabricated Bedside Patient Units
PH: Power of Hydrogen

PLC. Programmabl e Logic Controllers

PP: Pol ypropyl ene

PPM Parts per MIlion

PSI G Pounds per Square Inch

PTFE: Pol ytetrafl uoroet hyl ene

PVC. Pol yvi nyl Chloride

PVDF: Pol yvi nyl i dene Fl uori de

RAD: Radi ans

RO Reverse Osnosi s

RPM Revol utions Per Mnute

RTRP: Reinforced Thernosetting Resin Pipe
SCFM St andard Cubic Feet Per M nute

SDI: Silt Density |ndex

SPEC:. Specification

SPS: Sterile Processing Services

STD: St andard

SUS: Saybolt Universal Second

SWP: St eam Wor ki ng Pressure

TEFC. Totally Encl osed Fan- Cool ed

TFE: Tetrafl uoroet hyl ene

THHN: Ther nopl asti ¢ Hi gh-Heat Resistant Nylon Coated Wre
THWN: Thernopl astic Heat & Water Resistant Nyl on Coated Wre
T/ P: Tenperature and Pressure

USDA: U.S. Departrent of Agriculture

V: Vol t

VAC. Vacuum

VA: Veterans Adni nistration
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102. VAMC. Vet erans Adm ni strati on Medi cal Center

103. VAC. Voltage in Alternating Current
104. WAGD: Waste Anesthesia Gas Di sposal
105. WOG Water, GOI, Gas
1.2 RELATED WORK
Section 01 00 00, GENERAL REQUI REMENTS.
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.
Section 01 74 19, CONSTRUCTI ON WASTE MANAGEMENT.
Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS.
Section 03 30 00, CAST-IN-PLACE CONCRETE: Concrete and Gout.//
Section 05 50 00, METAL FABRI CATI ONS.
Section 07 60 00, FLASHI NG AND SHEET METAL: Flashing for Wall and Roof
Penetrati ons.
H. Section 07 84 00, FIRESTOPPI NG
Section 07 92 00, JO NT SEALANTS.
Section 09 91 00, PAI NTING
Section 22 05 12, GENERAL MOTOR REQUI REMENTS FOR PLUMBI NG EQUI PMVENT.
Section 22 07 11, PLUMBI NG | NSULATI ON.
Section 23 09 23, DI RECT-DI G TAL CONTROL SYSTEM FOR HVAC.
Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
Section 26 05 19, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES.
Section 26 29 11, MOTOR CONTROLLERS.
1.3 APPLI CABLE PUBLI CATI ONS

o Mmoo w»

Toz==r A&

A. The publications listed below shall forma part of this specification
to the extent referenced. The publications are referenced in the text
by the basic designation only.

B. Anmerican Society of Mechani cal Engi neers (ASME):

ASME Boi |l er and Pressure Vessel Code -
BPVC Section | X-2013 ... Wl ding, Brazing, and Fusing Qualifications

B31.1-2012 ............. Power Pi pi ng
C. American Society for Testing and Materials (ASTM:
A36/ AB6M- 2012 .......... St andard Specification for Carbon Structural
St eel
A575-96( R2013)el ....... St andard Specification for Steel Bars, Carbon,
Merchant Quality, M G ades
E84-2013a .............. St andard Test Method for Surface Burning

Characteristics of Building Materials
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E119-2012a ............. St andard Test Methods for Fire Tests of
Bui | di ng Construction and Materials
F1760-01(R2011) ........ St andard Specification for Coextruded

Pol y(Vinyl Chloride) (PVC) Non-Pressure Plastic
Pi pe Havi ng Reprocessed- Recycl ed Cont ent
D. International Code Council, (I1CQO:
IBCG2012 ............... International Building Code
IPC2012 ............... International Plunbing Code
E. Manufacturers Standardi zati on Society (MSS) of the Valve and Fittings
I ndustry, Inc:
SP-58-2009 ............. Pi pe Hangers and Supports - Materials, Design,
Manuf acture, Sel ection, Application and

Installation

SP-69-2003 ............. Pi pe Hangers and Supports - Selection and
Application
F. Mlitary Specifications (ML):
P-21035B ............... Pai nt H gh Zinc Dust Content, Gal vani zing

Repair (Metric)
G National Electrical Mnufacturers Association (NEMA):

MG 1-2011 .............. Mot ors and Generators
H. National Fire Protection Association (NFPA):
51B-2014 ............... Standard for Fire Prevention During Vel ding,
Cutting and O her Hot Work
54-2012 . ........ .. ..., Nati onal Fuel Gas Code
70-2014 ... ... Nati onal Electrical Code (NEC)
I. NSF International (NSF):
5-2012 ....... ... Wat er Heaters, Hot Water Supply Boilers, and
Heat Recovery Equi prment
14-2012 . ... ... Pl astic Pi pi ng System Conponents and Rel at ed
Materi al s
61-2012 ................ Dri nki ng Wat er System Conponents — Heal th
Effects
372-2011 ... ... ... Dri nki ng Water System Conponents — Lead Content
J. Departnment of Veterans Affairs (VA):
PG 18-10 ............... Pl unbi ng Desi gn Manual
PG 18-13-2011 .......... Barrier Free Design CGuide
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1.4 SUBM TTALS

A. Submittals, including nunmber of required copies, shall be subnmitted in
accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and
SAMPLES

B. Information and material submitted under this section shall be nmarked
"SUBM TTED UNDER SECTI ON 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG',
wi th applicabl e paragraph identification

C. Contractor shall make all necessary field nmeasurenents and
investigations to assure that the equi pnent and assenblies will neet
contract requirements and will fit the space avail abl e.

D. If equiprment is submitted which differs in arrangenent fromthat shown,
provi de drawi ngs that show the rearrangenment of all associated systens.
Approval will be given only if all features of the equiprment and
associ ated systemns, including accessibility, are equivalent to that
required by the contract.

E. Prior to submtting shop draw ngs for approval, contractor shal
certify in witing that manufacturers of all mmjor itenms of equi pnent
have each revi ewed draw ngs and specifications, and have jointly
coordinated and properly integrated their equi pnent and controls to
provide a conplete and efficient installation

F. Installing Contractor shall provide lists of previous installations for
selected itenms of equipnment. Contact persons who will serve as
references, with tel ephone nunbers and e-nail addresses shall be
submitted with the references.

G Mnufacturer's Literature and Data: Manufacturer’s literature shall be
submitted under the pertinent section rather than under this section.
1. Electric notor data and variabl e speed drive data shall be submtted

with the driven equipnent.
2. Equi pnrent and materials identification
Fi restopping materials
Hangers, inserts, supports and bracing. Provide |oad cal cul ati ons
for variable spring and constant support hangers.
5. wall, floor, and ceiling plates.

H Subnmittals and shop drawi ngs for interdependent itens, containing
appl i cabl e descriptive information, shall be furnished together and
conplete in a group. Coordinate and properly integrate materials and

equi pnent in each group to provide a conpletely conpatible and
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efficient installation. Final review and approvals will be nade only by

groups.

. Coordination Drawi ngs: Conpl ete consolidated and coordi nated | ayout
drawi ngs shall be submtted for all new systens, and for existing
systens that are in the same areas. The drawi ngs shall include plan
vi ews, elevations and sections of all systems and shall be on a scale
of not less than 1:32 (3/8 inch equal to one foot). Cdearly identify
and di mensi on the proposed | ocations of the principal itens of
equi pnent. The draw ngs shall clearly show the proposed | ocation and
adequate cl earance for all equi pnent, controls, piping, punps, valves
and other items. Al valves, trap primer valves, water hanmer
arrestors, strainers, and equiprment requiring service shall be provided
with an access door sized for the conplete renoval of plunbing device,
conponent, or equi prrent. Equi prent foundations shall not be installed
until equi prent or piping |ayout draw ngs have been approved. Detailed
| ayout draw ngs shall be provided for all piping systenms. In addition
details of the follow ng shall be provided

1. Mechani cal equi prment roons.

2. Interstitial space

3. Hangers, inserts, supports, and bracing

4. Pipe sleeves.

5. Equi pnent penetrations of floors, walls, ceilings, or roofs
J. Maintenance Data and QOperating Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUI REMENTS, Article, INSTRUCTIONS, for systens and
equi pnent. Include conplete list indicating all conponents of the
systens with diagrams of the internal wiring for each item of
equi pnent .

2. Include listing of reconmended repl acenent parts for keeping in
stock supply, including sources of supply, for equipnent shall be
provided. The listing shall include belts for equi pnment: Belt
manuf acturer, nodel nunber, size and style, and distinguished
whet her of multiple belt sets.

1.5 QUALI TY ASSURANCE
A. Products Criteria:
1. Standard Products: Material and equi pnent shall be the standard

products of a manufacturer regularly engaged in the manufacture,
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supply and servicing of the specified products for at |east 5 years.

However, digital electronics devices, software and systens such as
controls, instrunents, conputer work station, shall be the current
generation of technol ogy and basic design that has a proven

sati sfactory service record of at |least 5 years

2. Equi prent Service: There shall be pernmanent service organizations,
aut hori zed and trai ned by manufacturers of the equi pnent supplied
|l ocated within 160 km (100 miles) of the project. These
organi zations shall cone to the site and provi de acceptabl e service
to restore operations within four hours of receipt of notification
by phone, e-mail or fax in event of an energency, such as the shut-
down of equiprent; or within 24 hours in a non-energency. Nanes,
mai |l and e-mai| addresses and phone nunbers of service organizations
provi di ng service under these conditions for (as applicable to the
project): punps, conpressors, water heaters, critica
i nstrument ati on, conputer workstation and programm ng shall be
submitted for project record and inserted into the operations and
mai nt enance manual

3. Al items furnished shall be free fromdefects that woul d adversely
af fect the performance, muaintainability and appearance of individua
conponents and overall assenbly.

4. The products and execution of work specified in Division 22 shal
conformto the referenced codes and standards as required by the
speci fications. Local codes and anmendnents enforced by the | oca
code official shall be enforced, if required by local authorities
such as the natural gas supplier. If the |local codes are nore
stringent, then the | ocal code shall apply. Any conflicts shall be
brought to the attention of the Contracting Officers Representative
(COR) .

5. Multiple Units: Wien two or nore units of materials or equiprment of
the sane type or class are required, these units shall be products
of one manufacturer.

6. Assenbled Units: Manufacturers of equi pment assenblies, which use
conponents nade by others, assune conplete responsibility for the
final assenbl ed product.

7. Nanepl ates: Nanepl ate bearing manufacturer's nane or identifiable
trademark shall be securely affixed in a conspicuous place on
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equi pnent, or nane or trademark cast integrally with equi pnent,

st anped or otherw se permanently marked on each item of equipnent.

8. Asbestos products or equi pnent or materials containing asbestos
shall not be used

9. Bio-Based Materials: For products designated by the USDA s Bi o-
Preferred Program provide products that neet or exceed USDA
recommendati ons for bio-based content, so |long as products neet al
performance requirenents in this specifications section. For nore
i nformati on regardi ng the product categories covered by the Bio-
Preferred Program visit http://ww.bi opreferred. gov.

B. Wl ding: Before any welding is perforned, contractor shall submt a
certificate certifying that welders conply with the foll ow ng
requi rements
1. Qualify welding processes and operators for piping according to ASVME
"Boil er and Pressure Vessel Code", Section IX, "Welding and Brazing
Qualifications".

2. Conply with provisions of ASME B31 series "Code for Pressure
Pi pi ng"

3. Certify that each wel der and wel di ng operator has passed Anerican
Wel ding Society (AW5) qualification tests for the welding processes
i nvol ved, and that certification is current.

4. Al welds shall be stanped according to the provisions of the
Anerican Wel di ng Soci ety.

C. Manufacturer's Recommendations: Were installation procedures or any
part thereof are required to be in accordance with the recomendati ons
of the manufacturer of the material being installed, printed copies of
t hese recomendati ons shall be furnished to the COR prior to
installation. Installation of the itemw ||l not be allowed to proceed
until the recommendations are received. Failure to furnish these
reconmendati ons can be cause for rejection of the materi al

D. Execution (Installation, Construction) Quality:

1. All itenms shall be applied and installed in accordance with
manuf acturer's witten instructions. Conflicts between the
manuf acturer's instructions and the contract docunents shall be
referred to the COR for resolution. Printed copies or electronic

files of manufacturer’s installation instructions shall be provided
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to the COR at |east 10 working days prior to commencing installation

of any item

2. Al items that require access, such as for operating, cleaning,
servicing, nmaintenance, and calibration, shall be easily and safely
accessi bl e by persons standing at floor |evel, or standing on
permanent platfornms, without the use of portable |adders. Exanples
of these itens include, but are not limted to: all types of valves,
filters and strainers, transmtters, and control devices. Prior to
conmenci ng installation work, refer conflicts between this
requi rement and contract docunents to COR for resolution

3. Conplete | ayout drawi ngs shall be required by Paragraph, SUBM TTALS
Construction work shall not start on any systemuntil the |ayout
drawi ngs have been approved by VA

4. Installer Qualifications: Installer shall be licensed and shal
provi de evidence of the successful conpletion of at |least five
projects of equal or greater size and conplexity. Provide tradesnen
skilled in the appropriate trade

5. If an installation is unsatisfactory to the COR the Contractor
shall correct the installation at no additional cost or additiona
tinme to the Governnent.

E. Guaranty: Warranty of Construction, FAR clause 52.246-21

F. Plunbing Systenms: |IPC, International Plunbing Code. Unless otherw se
requi red herein, perform plunbing work in accordance with the | atest
version of the IPC. For |PC codes referenced in the contract docunents

advi sory provisions shall be considered mandatory, the word “shoul d”

shall be interpreted as “shall”. Reference to the “code official” or

“owner” shall be interpreted to nmean the COR

G deanliness of Piping and Equi pnent Systens:

1. Care shall be exercised in the storage and handling of equi pnent and
piping material to be incorporated in the work. Debris arising from
cutting, threadi ng and wel di ng of piping shall be renoved.

2. Piping systens shall be flushed, blown or pigged as necessary to
deliver clean systens.

3. The interior of all tanks shall be cleaned prior to delivery and
beneficial use by the Governnent. All piping shall be tested in

accordance with the specifications and the International Plunbing
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Code (IPC). Al filters, strainers, fixture faucets shall be flushed

of debris prior to final acceptance

4, Contractor shall be fully responsible for all costs, danage, and

delay arising fromfailure to provide clean systens.
1.6 DELI VERY, STORAGE AND HANDLI NG
A. Protection of Equi pnent:

1. Equi prent and naterial placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not
the Governnent has reinbursed the Contractor for the equi pment and
material. The Contractor is solely responsible for the protection of
such equi pnent and material against any danmage.

2. Danmaged equi prent shall be replaced with an identical unit as
deternined and directed by the COR Such replacenment shall be at no
additional cost or additional time to the Governnent.

3. Interiors of new equi pment and pi pi ng systens shall be protected
agai nst entry of foreign matter. Both inside and outside shall be
cl eaned before painting or placing equipnment in operation.

4. Existing equi pnment and pi pi ng bei ng worked on by the Contractor
shall be under the custody and responsibility of the Contractor and
shall be protected as required for new work

1.7 AS-BU LT DOCUMENTATI ON
A. Submit manufacturer’s literature and data updated to include subnmittal
revi ew conments and any equi pnent substitutions.
B. Submit operation and nai ntenance data updated to include submttal

revi ew corments, substitutions and construction revisions shall be

inserted into a three ring binder. Al aspects of system operation and

nmai nt enance procedures, including piping isonetrics, wiring diagrans of
all circuits, a witten description of system design, control |ogic,
and sequence of operation shall be included in the operation and

mai nt enance nmanual . The operations and nmai nt enance manual shall include

troubl eshooting techni ques and procedures for enmergency situations

Notes on all special systenms or devices such as danper and door closure

interl ocks shall be included. A List of recomended spare parts

(manuf acturer, nodel nunber, and quantity) shall be furnished

I nformation expl ai ni ng any special know edge or tools the owner will be

required to enploy shall be inserted into the As-Built docunentation.
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C. The installing contractor shall maintain as-built draw ngs of each

conpl eted phase for verification; and, shall provide the conplete set
at the time of final systens certification testing. As-built draw ngs
are to be provided, and a copy of themon Auto-Cad version 2015

provi ded on conpact disk or DVD. Should the installing contractor
engage the testing conmpany to provide as-built or any portion thereof,
it shall not be deemed a conflict of interest or breach of the ‘third
party testing conpany’ requirenent.

D. Certification docunentation shall be provided prior to submtting the
request for final inspection. The docunentation shall include all test
results, the nanes of individuals performng work for the testing
agency on this project, detailed procedures followed for all tests, and
a certification that all results of tests were within limts specified

PART 2 - PRODUCTS
2.1 MATERI ALS FOR VARI QUS SERVI CES
Steel pipe shall contain a mnimum of 25 percent recycled content.

B. Plastic pipe, fittings and solvent cenent shall neet NSF 14 and shal
bear the NSF seal “NSF-PW. Pol ypropyl ene pipe and fittings shal
conply with NSF 14 and NSF 61. Solder or flux containing |ead shall not
be used with copper pipe

C. Material or equipnent containing a weighted average of greater than
0. 25 percent |lead shall not be used in any potable water system
i ntended for human consunption, and shall be certified in accordance
with NSF 61 or NSF 372.

D. In-line devices such as water neters, building valves, check val ves,
stops, valves, fittings, tanks and backfl ow preventers shall conply
with NSF 61 and NSF 372.

E. End point devices such as drinking fountains, |lavatory faucets, kitchen
and bar faucets, ice makers supply stops, and end-point control valves
used to dispense drinking water nust neet requirenents of NSF 61 and
NSF 372

2.2 FACTORY- ASSEMBLED PRODUCTS

A. Standardi zati on of conponents shall be nmaxim zed to reduce spare part
requi rements

B. Manufacturers of equi pnment assenblies that include conponents nade by

ot hers shall assune conplete responsibility for final assenbled unit.
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1. All conponents of an assenbled unit need not be products of sane

manuf act urer.

2. Constituent parts that are alike shall be products of a single
manuf act urer.

3. Conponents shall be conpatible with each other and with the tota
assenbly for intended service.

4, Contractor shall guarantee performance of assenblies of conponents,
and shall repair or replace elenents of the assenblies as required
to deliver specified performance of the conplete assenbly at no
additional cost or tinme to the Government.

C. Conponents of equi prent shall bear nmanufacturer's nane and tradenark,
nodel nunber, serial nunber and performance data on a nane plate
securely affixed in a conspicuous place, or cast integral w th, stanped
or otherw se permanently marked upon the conponents of the equipnent.

D. Major itens of equipnment, which serve the sane function, shall be the
sane make and nodel

2.3 COWPATI BI LI TY OF RELATED EQUI PMENT

A. Equi pnrent and nmaterials installed shall be conpatible in all respects
with other itenms being furnished and with existing itens so that the
result will be a conplete and fully operational systemthat conforns to
contract requirenents.

2.4 SAFETY GUARDS

A. Punp shafts and couplings shall be fully guarded by a sheet stee
guard, covering coupling and shaft but not bearings. Material shall be
m ni mum 16- gage sheet steel; ends shall be braked and drilled and
attached to punp base with mni mumof four 8 mm (1/4 inch) bolts.

Rei nforce guard as necessary to prevent side play forcing guard onto

coupl i ngs.

B. Al Equi pnent shall have noving parts protected from personal injury.

2.5 LI FTI NG ATTACHVENTS

A. Equi pnrent shall be provided with suitable lifting attachnents to enabl e
equi pnent to be lifted in its normal position. Lifting attachments
shal | withstand any handling conditions that m ght be encountered,
wi t hout bending or distortion of shape, such as rapid | owering and

braki ng of | oad.
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2.6 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

A Use synbol s, nonencl ature and equi pnent nunbers specified, shown on the
drawi ngs, or shown in the nmaintenance manual s. Coordi nate equi pnment and
valve identification with | ocal VAMC shops. In addition, provide bar
code identification nameplate for all equiprment which will allowthe
equi pnent identification code to be scanned into the systemfor
mai nt enance and inventory tracking. ldentification for piping is
specified in Section 09 91 00, PAINTING

B. Interior (lIndoor) Equipnent: Engraved naneplates, with letters not |ess
than 7 mm (3/16 inch) high of brass with black-filled letters, or rigid
bl ack plastic with white letters specified in Section 09 91 00,

PAI NTI NG shal |l be permanently fastened to the equi pnment. Unit
conponents such as water heaters, tanks, coils, filters, etc. shall be
identified.

C. Exterior (Qutdoor) Equi pment: Brass naneplates, with engraved bl ack
filled letters, not less than 7 mm (3/16 inch) high riveted or bolted
to the equipnent.

D. Control Items: All tenperature, pressure, and controllers shall be
| abel ed and the conponent’s function identified. lIdentify and | abe
each item as they appear on the control diagrans.

E. Valve Tags and Li sts:

1. Plunbing: Al valves shall be provided with valve tags and |isted on
a valve list (Fixture stops not included).

2. Valve tags: Engraved black filled nunbers and letters not |ess than
15 mm (1/2 inch) high for nunmber designation, and not |ess than 8 mm
(1/4 inch) for service designation on 19 gage, 40 nm (1-1/2 inches)
round brass disc, attached with brass "S" hook or brass chain.

3. Valve lists: Valve lists shall be created using a word processing
program and printed on plastic coated cards. The plastic coated
valve list card(s), sized 215 mm (8-1/2 inches) by 275 nm (11
i nches) shall show val ve tag nunber, valve function and area of
control for each service or system The valve list shall be in a
punched 3-ring binder notebook. An additional copy of the valve |ist
shall be nmounted in picture franes for nmounting to a wall. COR shal
instruct contractor where franes shall be nounted

4. A detailed plan for each floor of the building indicating the

| ocation and val ve nunber for each valve shall be provided in the
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3-ring binder notebook. Each valve location shall be identified with

a col or coded sticker or thunb tack in ceiling or access door.

2.7 FI RESTOPPI NG

A

Section 07 84 00, FlIRESTOPPI NG specifies an effective barrier against
the spread of fire, snoke and gases where penetrations occur for
pi pi ng. Refer to Section 22 07 11, PLUMBI NG I NSULATI ON, for pipe

i nsul ati on.

2.8 GALVANI ZED REPAI R COVPCQUND

A

M. Spec. DOD P-21035B, paint.

2.9 PI PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS

A

F.

In lieu of the paragraph which foll ows, suspended equi pment support and

restraints may be designed and installed in accordance with the

International Building Code (IBC) Subnmittals based on the Internationa

Bui | di ng Code (1BC) requirenents, or the follow ng paragraphs of this

Section shall be stanped and signed by a professional engineer

registered in the state where the project is |ocated. The Support

system of suspended equi pnent over 227 kg (500 pounds) shall be

submitted for approval of the CORin all cases. See the above

specifications for |ateral force design requirenments.

Type Nunbers Specified: For materials, design, manufacture, selection,

application, and installation refer to MSS SP-58. For selection and

application refer to MSS SP-69. Refer to Section 05 50 00, METAL

FABRI CATI ONS, for miscell aneous nmetal support materials and prinme coat

pai nting.

For Attachnent to Concrete Construction:

1. Concrete insert: Type 18, MsSS SP-58

2. Self-drilling expansion shields and machi ne bolt expansi on anchors:
Permitted in concrete not less than 100 mm (4 inches) thick when
approved by the COR for each job condition

3. Power-driven fasteners: Permtted in existing concrete or nasonry
not less than 100 mm (4 i nches) thick when approved by the COR for
each job condition

For Attachnent to Steel Construction: MSS SP-58

1. Welded attachnent: Type 22.

2. Beam cl anps: Types 20, 21, 28 or 29. Type 23 C-clanp may be used for
i ndi vi dual copper tubing up to 23 nmm (7/8 inch) outside dianeter.

For Attachment to Wod Construction: Wod screws or |ag bolts.
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G Hanger Rods: Hot-rolled steel, ASTM A36/ A36M or ASTM A575 for all owabl e

load listed in MSS SP-58. For piping, provide adjustment means for
controlling level or slope. Types 13 or 15 turn-buckles shall provide
40 mm (1-1/2 inches) mninum of adjustnment and i ncorporate | ocknuts.
Al -thread rods are acceptabl e.

H Miltiple (Trapeze) Hangers: Gal vani zed, cold forned, |ipped stee
channel horizontal menber, not |less than 43 mm by 43 nm (1-5/8 inches
by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to accept specia
spring held, hardened steel nuts
1. Allowabl e hanger |oad: Manufacturers rating | ess 91kg (200 pounds).
2. Quide individual pipes on the horizontal nenber of every other

trapeze hanger with 8 nm (1/4 inch) U-bolt fabricated fromstee
rod. Provide Type 40 insulation shield, secured by two 15 nm (1/2
i nch) gal vani zed steel bands, or insulated calciumsilicate shield
for insulated piping at each hanger.

| . Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle
i nsulation on insulated piping. Refer to Section 22 07 11, PLUMBI NG
| NSULATI ON for insulation thickness. To protect insulation, provide
Type 39 saddles for roller type supports or insulated calciumsilicate
shi el ds. Provide Type 40 insulation shield or insulated cal cium
silicate shield at all other types of supports and hangers i ncluding
those for insulated piping
1. General Types (MSS SP-58):

a. Standard clevis hanger: Type 1; provide | ocknut.

b. Riser clanps: Type 8.

c. Wall brackets: Types 31, 32 or 33.

d. Roller supports: Type 41, 43, 44 and 46
e. Saddl e support: Type 36, 37 or 38.

f. Turnbuckle: Types 13 or 15

g. U bolt clanmp: Type 24.

h. Copper Tube

1) Hangers, clanmps and other support material in contact with
tubing shall be painted with copper col ored epoxy paint,
copper-coated, plastic coated or taped with isolation tape to
prevent electrolysis.

2) For vertical runs use epoxy painted, copper-coated or plastic
coated riser clanps.

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 22 05 11 - 16 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hne, Illinois 60141

07-01- 16
3) For supporting tube to strut: Provide epoxy painted pipe

straps for copper tube or plastic inserted vibration isolation
cl anps.

4) Insul ated Lines: Provide pre-insulated calciumsilicate
shi el ds sized for copper tube

i. Supports for plastic or glass piping: As recommended by the pipe
manuf acturer with black rubber tape extending one inch beyond
steel support or clanp.

j. Spring hangers are required on all plunbing system punps one
hor sepower and greater

2. Plunbing Piping (QGher Than General Types):

a. Horizontal piping: Type 1, 5, 7, 9, and 10.

b. Chrome plated piping: Chrone plated supports.

c. Hangers and supports in pipe chase: Prefabricated system ABS
sel f-extinguishing material, not subject to electrolytic action,
to hold piping, prevent vibration and conpensate for all static
and operational conditions.

d. Bl ocking, stays and bracing: Angle iron or prefornmed netal
channel shapes, 1.3 mm (18 gage) m ni mum

J. Pre-insulated Calcium Silicate Shields:

1. Provide 360 degree water resistant high density 965 kPa (140 psig)
conpressive strength calciumsilicate shields encased in gal vani zed
nmet al

2. Pre-insulated calciumsilicate shields to be installed at the point
of support during erection.

Shield thickness shall match the pipe insulation

The type of shield is selected by the tenperature of the pipe, the

load it nust carry, and the type of support it will be used wth.

a. Shields for supporting cold water shall have insulation that
extends a mninmumof 25 mm (1 inch) past the sheet netal.

b. The insulated calciumsilicate shield shall support the nmaxi mum
al l owabl e water filled span as indicated in MSS SP-69. To support
the I oad, the shields shall have one or nore of the foll ow ng
features: structural inserts 4138 kPa (600 psig) conpressive
strength, an extra bottom netal shield, or forned structura
steel (ASTM A36/ A36M) wear plates welded to the bottom sheet
nmetal jacket.
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5. Shields nmay be used on steel clevis hanger type supports, trapeze

hangers, roller supports or flat surfaces.
2.10 PI PE PENETRATI ONS

A. Pipe penetration sleeves shall be installed for all pipe other than
rect angul ar bl ocked out floor openings for risers in mechanical bays.

B. Pipe penetration sleeve materials shall conmply with all firestopping
requi rements for each penetration

C. To prevent accidental liquid spills frompassing to a | ower |evel
provi de the foll ow ng:

1. For sleeves: Extend sleeve 25 mm (1 inch) above finished floor and
provi de seal ant for watertight joint.

2. For bl ocked out floor openings: Provide 40 nm (1-1/2 inch) angle set
in silicone adhesive around openi ng

3. For drilled penetrations: Provide 40 nm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration

D. Penetrations are not allowed through beanms or ribs, but may be
installed in concrete beam flanges, with structural engineer prior
approval . Any deviation fromthese requirenents nust receive prior
approval of COR

E. Sheet netal, plastic, or noisture resistant fiber sleeves shall be
provi ded for pipe passing through floors, interior walls, and
partitions, unless brass or steel pipe sleeves are specifically called
for bel ow

F. Cast iron or zinc coated pipe sleeves shall be provided for pipe
passi ng through exterior walls bel ow grade. The space between the
sl eeve and pi pe shall be nade watertight with a nodular or |ink rubber
seal . The link seal shall be applied at both ends of the sleeve.

G @Galvani zed steel or an alternate black iron pipe with asphalt coating
sl eeves shall be for pipe passing through concrete beam fl anges, except
where brass pipe sleeves are called for. A galvanized steel sleeve
shal | be provided for pipe passing through floor of nechanical roons,
| aundry work roons, and ani mal roons above basenent. Except in
nechani cal roons, sleeves shall be connected with a floor plate.

H. Brass Pipe Sleeves shall be provided for pipe passing through quarry
tile, terrazzo or ceramic tile floors. The sleeve shall be connected

with a floor plate.
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Sl eeve cl earance through floors, walls, partitions, and beam fl anges

shall be 25 mm (1 inch) greater in dianmeter than external dianeter of

pi pe. Sleeve for pipe with insulation shall be |arge enough to
accompdate the insulation plus 25 nm (1 inch) in dianeter. Interior
openi ngs shall be caulked tight with firestopping material and seal ant
to prevent the spread of fire, snmoke, water and gases

Seal ant and Adhesives: Shall be as specified in Section 07 92 00, JONT
SEALANTS. Bi o-based nmaterials shall be utilized when possible.

Pi pe passing through roof shall be installed through a 4.9 kg per
square neter copper flashing with an integral skirt or flange. Skirt or
flange shall extend not |ess than 200 mm (8 inches) fromthe pipe and
set in a solid coating of bitum nous cement. Extend flashing a m ni num
of 250 mm (10 inches) up the pipe. Pipe passing through a waterproofing
nenbrane shall be provided with a clanping flange. The annul ar space

bet ween the sl eeve and pi pe shall be seal ed watertight.

2.11 TOOLS AND LUBRI CANTS

A

Furni sh, and turn over to the COR, special tools not readily available
comercially, that are required for disassenbly or adjustnent of

equi pnent and machi nery furni shed.

Grease Guns with Attachnents for Applicable Fittings: One for each type
of grease required for each nmotor or other equipnent.

Tool Containers: metal, permanently identified for intended service and
nount ed, or |ocated, where directed by the COR

Lubricants: A mninmumof 0.95 L (1 quart) of oil, and 0.45 kg (1 pound)
of grease, of equiprment manufacturer's recomended grade and type, in
unopened containers and properly identified as to use for each

di fferent application. Bio-based nmaterials shall be utilized when
possi bl e.

2.12 WALL, FLOOR AND CEI LI NG PLATES

A

Materi al and Type: Chrone plated brass or chronme plated steel, one

pi ece or split type with conceal ed hinge, with set screw for fastening
to pipe, or sleeve. Use plates that fit tight around pipes, cover

openi ngs around pi pes and cover the entire pipe sleeve projection.

Thi ckness: Not less than 2.4 mm (3/32 inch) for floor plates. For wal
and ceiling plates, not |less than 0.64 mm (0.025 inch) for up to 75 nm

(3 inch) pipe, 0.89 nm(0.035 inch) for |arger pipe
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C. Locations: Use where pipe penetrates floors, walls and ceilings in

exposed locations, in finished areas only. Wall plates shall be used

where insul ati on ends on exposed water supply pipe drop from overhead.

A watertight joint shall be provided in spaces where brass or stee

pi pe sl eeves are specified.

2.13 ASBESTOS
A. Mterials containing asbhestos are not permtted.
PART 3 - EXECUTI ON
3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI PI NG
A. Location of piping, sleeves, inserts, hangers, and equi pment, access
provi sions shall be coordinated with the work of all trades. Piping

sl eeves, inserts, hangers, and equi prent shall be |ocated clear of

wi ndows, doors, openings, light outlets, and other services and

utilities. Equipnment |ayout draw ngs shall be prepared to coordinate

proper | ocation and personnel access of all facilities. The draw ngs
shall be subnitted for review

B. Manufacturer's published recommendati ons shall be foll owed for
instal l ati on nmet hods not ot herw se specified.

C. OQperating Personnel Access and Cbservation Provisions: Al equipnment
and systenms shall be arranged to provide clear view and easy access,

wi t hout use of portable | adders, for maintenance, testing and operation

of all devices including, but not limted to: all equiprment itens,

val ves, backfl ow preventers, filters, strainers, transnitters, sensors

neters and control devices. Al gages and indicators shall be clearly

vi si bl e by personnel standing on the floor or on permanent platforns.

Mai nt enance and operati ng space and access provisions that are shown on

the drawi ngs shall not be changed nor reduced

D. Structural systems necessary for pipe and equi pment support shall be
coordinated to permt proper installation

E. Location of pipe sleeves, trenches and chases shall be accurately
coordi nated with equi pment and piping | ocations.

F. Cutting Hol es:

1. Holes shall be located to avoid interference with structural nenbers
such as beans or grade beans. Holes shall be laid out in advance and
drilling done only after approval by COR If the Contractor
considers it necessary to drill through structural menmbers, this
matter shall be referred to COR for approval
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2. Waterproof nenbrane shall not be penetrated. Pipe floor penetration

bl ock outs shall be provided outside the extents of the waterproof
nmenbr ane.

3. Holes through concrete and masonry shall be cut by rotary core
drill. Pneumatic hamrer, inpact electric, and hand or manual hamer
type drill will not be allowed, except as permtted by COR where
wor ki ng area space is |imted.

G Mnor Piping: CGenerally, small dianmeter pipe runs fromdrips and
drai ns, water cooling, and other services are not shown but nust be
provi ded.

H. Protection and C eani ng:

1. Equi prent and materials shall be carefully handl ed, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the nmanufacturer's recomendati ons
and as approved by the COR Danmaged or defective itens in the
opi nion of the COR, shall be replaced at no additional cost or time
to the Governnent

2. Protect all finished parts of equi pnent, such as shafts and bearings
where accessible, fromrust prior to operation by nmeans of
protective grease coating and w apping. Cl ose pipe openings with
caps or plugs during installation. Pipe openings, equipnent, and
pl unbing fixtures shall be tightly covered against dirt or
mechanical injury. At conpletion of all work thoroughly clean
fixtures, exposed materials and equi pnent.

I. Concrete and Grout: Concrete and shrink conpensating grout 25 MPa (3000
psig) mninmm specified in Section 03 30 00, CAST-1N PLACE CONCRETE,
shal | be used for all pad or floor nounted equipnent.

J. Gages, thernoneters, valves and other devices shall be installed with
due regard for ease in reading or operating and maintaining said
devi ces. Thermoneters and gages shall be | ocated and positioned to be
easily read by operator or staff standing on floor or wal kway provided.
Servicing shall not require disnmantling adjacent equipnment or pipe
wor K.

K. Interconnection of Controls and Instrunents: Electrical interconnection
is generally not shown but shall be provided. This includes

i nterconnections of sensors, transmitters, transducers, contro
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devi ces, control and instrumentation panels, alarns, instrunments and

conput er workstations. Conply with NFPA 70.

Many plunmbing systens interface with the HVAC control system See the

HVAC control points list and Section 23 09 23, DI RECT DI A TAL CONTRCOL

SYSTEM FOR HVAC

Wirk in Existing Building:

1. Performas specified in Article, OPERATI ONS AND STORAGE AREAS
Article, ALTERATIONS, and Article, RESTORATI ON of the Section 01 00
00, GENERAL REQUI REMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, GENERAL REQUI REMENTS, Article,
OPERATI ONS AND STORAGE AREAS, nmke alterations to existing service
piping at times that will cause the least interfere with normnal
operation of the facility.

Wrk in Aninmal Research Areas: Seal all pipe penetrations with silicone

seal ant to prevent entrance of insects.

Wirk in bathroons, restroons, housekeeping closets: Al pipe

penetrations behind escutcheons shall be sealed with plunbers putty.

Switchgear Drip Protection: Every effort shall be nade to elimnate the

instal l ati on of pipe above data equi pment, and electrical and tel ephone

switchgear. If this is not possible, encase pipe in a second pipe with

a mnimmof joints. Drain valve shall be provided in | ow point of

casenment pi pe.

| naccessi bl e Equi pnent :

1. Wiere the Governnent determines that the Contractor has installed
equi pnent not conveniently accessible for operation and nmi ntenance,
equi pnent shall be renoved and reinstalled or renmedial action
performed as directed at no additional cost or additional time to
the Government.

2. The term "conveniently accessible" is defined as capable of being
reached wi thout the use of |adders, or without clinbing or crawing
under or over obstacles such as electrical conduit, motors, fans
punps, belt guards, transformers, high voltage |ines, piping, and

duct wor k.

3.2 TEMPORARY PI PI NG AND EQUI PMENT

A

Continuity of operation of existing facilities may require tenporary

installation or relocation of equipnent and pi pi ng. Tenporary equi prent
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or pipe installation or relocation shall be provided to maintain

continuity of operation of existing facilities.

B. The Contractor shall provide all required facilities in accordance wth
the requi rements of phased construction and mai ntenance of service. Al
pi pi ng and equi prent shall be properly supported, sloped to drain,
operate wi thout excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The
requi rements of paragraph 3.1 shall apply.

C. Tenporary facilities and piping shall be conpletely renoved back to the
nearest active distribution branch or main pipe Iine and any openings
in structures seal ed. Dead | egs are not allowed in potable water
systens. Necessary blind flanges and caps shall be provided to sea

open piping remaining in service

3.3 RIGA NG
A. Openings in building structures shall be planned to accommodat e desi gn
schenme.
B. Alternative nethods of equi pnment delivery nay be offered and will be

consi dered by Governnent under specified restrictions of phasing and
service requirenents as well as structural integrity of the building

C. Al openings in the building shall be closed when not required for
ri gging operations to mamintain proper environnent in the facility for
CGover nment operation and mai ntenance of service

D. Contractor shall provide all facilities required to deliver specified
equi pnent and pl ace on foundati ons. Attachnments to structures for
ri ggi ng purposes and support of equipnment on structures shall be
Contractor's full responsibility.

E. Contractor shall check all clearances, weight limtations and shal
provide a rigging plan designed by a Regi stered Professional Engi neer.
Al'l nodifications to structures, including reinforcement thereof, shal
be at Contractor's cost, tine and responsibility.

F. Rigging plan and nmethods shall be referred to COR for evaluation prior
to actual work.

3.4 PI PE AND EQUI PMENT SUPPCRTS

A. Where hanger spaci ng does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that will correspond to the required hanger spacing, and then suspend

t he equi pment and piping fromthe channels. Holes shall be drilled or
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burned in structural steel ONLY with the prior witten approval of the

COR

B. The use of chain pipe supports, wire or strap hangers; wood for
bl ocki ng, stays and bracing, or hangers suspended from pi pi ng above
shall not be permtted. Rusty products shall be repl aced.

C. Hanger rods shall be used that are straight and vertical. Turnbuckles
for vertical adjustnents nay be omitted where |imted space prevents
use. A minimmof 15 mm (1/2 inch) clearance between pi pe or piping
covering and adj acent work shall be provided.

D. For horizontal and vertical plunbing pipe supports, refer to the
International Plunbing Code (IPC) and these specifications.

E. Overhead Supports:

1. The basic structural systemof the building is designed to sustain
the | oads inposed by equi prent and piping to be supported overhead

2. Provide steel structural nenbers, in addition to those shown, of
adequate capability to support the inposed | oads, |ocated in
accordance with the final approved |ayout of equi pment and piping

3. Tubing and capillary systens shall be supported in channel troughs.

F. Fl oor Supports:

1. Provide concrete bases, concrete anchor bl ocks and pedestals, and
structural steel systens for support of equipnment and piping
Concrete bases and structural systens shall be anchored and dowel ed
to resist forces under operating and seismc conditions (if
applicable) w thout excessive displacenent or structural failure

2. Bases and supports shall not be located and installed unti
equi pnent nounted thereon has been approved. Bases shall be sized to
mat ch equi pnent nounted thereon plus 50 mm (2 inch) excess on al
edges. Structural draw ngs shall be reviewed for additiona
requirements. Bases shall be neatly finished and snoot hed, shal
have chanfered edges at the top, and shall be suitable for painting.

3. Al equipnment shall be shinmed, |eveled, firmy anchored, and
grouted wi th epoxy grout. Anchor bolts shall be placed in sleeves,
anchored to the bases. Fill the annul ar space between sl eeves and
bolts with a grout nmaterial to permt alignment and realignnent.

4. For seismc anchoring, refer to Section 13 05 41, SEI SM C RESTRAI NT
REQUI REMENTS FOR NON- STRUCTURAL COMPONENTS.
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3.5 LUBRI CATI ON

A. Al'l equipnent and devices requiring lubrication shall be |ubricated
prior to initial operation. Al devices and equi prent shall be field
checked for proper |ubrication.

B. Al devices and equi pnent shall be equipped with required |ubrication
fittings. A mninumof one liter (one quart) of oil and 0.45 kg (1
pound) of grease of manufacturer's reconmended grade and type for each
different application shall be provided. Al materials shall be
delivered to COR in unopened containers that are properly identified as
to application.

C. A separate grease gun with attachments for applicable fittings shall be
provi ded for each type of grease applied

D. All lubrication points shall be accessible w thout disassenbling
equi pnrent, except to renove access plates.

E. Al lubrication points shall be extended to one side of the equipnent.

3.6 PLUMBI NG SYSTEMS DEMOLI TI ON

A. Rigging access, other than indicated on the draw ngs, shall be provided

after approval for structural integrity by the COR Such access shal
be provided wi thout additional cost or tine to the Government. Were
work is in an operating plant, approved protection fromdust and debris
shal |l be provided at all times for the safety of plant personnel and
mai nt enance of plant operation and environnment of the plant.

B. In an operating plant, cleanliness and safety shall be nmintai ned. The
pl ant shall be kept in an operating condition. Governnent personne
will be carrying on their normal duties of operating, cleaning and
mai nt ai ni ng equi pmrent and plant operation. Wrk shall be confined to
the i nMmedi ate area concerned; maintain cleanliness and wet down
derol i shed materials to elimnate dust. Dust and debris shall not be
permitted to accunulate in the area to the detriment of plant
operation. Al flame cutting shall be perforned to maintain the fire
safety integrity of this plant. Adequate fire extinguishing facilities
shal |l be available at all tines. Al work shall be performed in
accordance with recogni zed fire protection standards includi ng NFPA
51B. Inspections will be made by personnel of the VA Medical Center
and the Contractor shall follow all directives of the CORwith regard

to rigging, safety, fire safety, and nai ntenance of operations.
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Unl ess specified otherwi se, all piping, wiring, conduit, and other

devi ces associated with the equi pnment not re-used in the new work shal
be conpletely renoved from Governnent property per Section 01 74 19
CONSTRUCTI ON WASTE MANAGEMENT. This i ncludes all concrete equi prent
pads, pipe, valves, fittings, insulation, and all hangers including the
top connection and any fastenings to building structural systenms. Al
openi ngs shall be sealed after renoval of equi pnent, pipes, ducts, and
ot her penetrations in roof, walls, floors, in an approved manner and in
accordance with plans and specificati ons where specifically covered
Structural integrity of the building systemshall be naintained

Ref erence shall al so be nade to the draw ngs and specifications of the
other disciplines in the project for additional facilities to be
derol i shed or handl ed.

Al'l valves including gate, globe, ball, butterfly and check, al
pressure gages and thernoneters with wells shall remain Governnent
property and shall be renpved and delivered to COR and stored as
directed. The Contractor shall renove all other material and equipnent,
devi ces and denolition debris under these plans and specifications

Such material shall be renoved from Governnent property expeditiously
and shall not be allowed to accunul ate. Coordinate with the COR and

I nfection Control

3.7 CLEANI NG AND PAI NTI NG

A. Prior to final inspection and acceptance of the plant and facilities

B

for beneficial use by the Government, the plant facilities, equipment

and systens shall be thoroughly cleaned and painted. Refer to Section

09 91 00, PAI NTI NG

In addition, the follow ng special conditions apply:

1. Ceaning shall be thorough. Solvents, cleaning materials and nethods
recommended by the manufacturers shall be used for the specific
tasks. All rust shall be renoved prior to painting and from surfaces
to remain unpainted. Scratches, scuffs, and abrasions shall be
repaired prior to applying prinme and finish coats.

2. The follow ng Material and Equi prent shall NOT be painted
a. Mdtors, controllers, control switches, and safety swtches
b. Control and interlock devices.

c. Regul ators.

d

Pressure reduci ng val ves.
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e. Control valves and thernostatic el enents.
f. Lubrication devices and grease fittings.
g. Copper, brass, alum num stainless steel and bronze surfaces.
h. Val ve stens and rotating shafts.
i. Pressure gages and thernoneters.
j. dass

k. Nane pl ates.

3. Control and instrunment panels shall be cl eaned and danaged surfaces

repai red. Touch-up painting shall be made wi th matching paint type

and col or obtained from manuf acturer or conputer natched

4. Punps, notors, steel and cast iron bases, and coupling guards shal

be cl eaned, and shall be touched-up with the sane paint type and

color as utilized by the punp manuf acturer

5. Tenporary Facilities: Apply paint to surfaces that do not have

existing finish coats per Section 09 91 00, Painting

6. The final result shall be a snooth, even-col ored, even-textured

factory finish on all items. The entire piece of equi pnent shall be

repainted, if necessary, to achieve this. Lead based paints shal

not be used.
3.8 | DENTI FI CATI ON SI GNS

A. Lam nated plastic signs, with engraved lettering not less than 7 mm

(3/16 inch) high, shall be provided that designates equi pnment function

for all equi pnent, switches, notor controllers, relays, nmeters, contro

devi ces, including automatic control valves. Nonencl ature and

identification symbols shall correspond to that used i n nmai ntenance

manual , and in diagrans specified el sewhere. Attach by chain, adhesive

or screws.

B. Factory Built Equi pment: Metal plate, securely attached, with name and

address of manufacturer, serial nunber, nodel nunber, size,
performance data shall be placed on factory built equipnent.
C. Pipe Identification: Refer to Section 09 91 00, PAINTI NG
3.9 STARTUP AND TEMPORARY OPERATI ON

A. Startup of equi pment shall be perforned as described in the

and

equi prent

specifications. Vibration within specified tolerance shall be verified

prior to extended operation. Tenporary use of equipnment is specified in
Section 01 00 00, GENERAL REQUI REMENTS, Article, TEMPORARY USE OF

MECHANI CAL AND ELECTRI CAL EQUI PMENT.
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3. 10 OPERATI NG AND PERFORMANCE TESTS

A. Prior to the final inspection, all required tests shall be perfornmed as
specified in Section 01 00 00, GENERAL REQUI REMENTS, Article, TESTS and
submit the test reports and records to the COR

B. Shoul d evidence of malfunction in any tested system or piece of
equi pnent or conponent part thereof, occur during or as a result of
tests, nake proper corrections, repairs or replacenents, and repeat
tests at no additional cost to the CGovernnent.

C. Wen conpletion of certain work or systens occurs at a time when final
control settings and adjustnments cannot be properly made to nmake
performance tests, then conduct such performance tests and finalize
control settings during the first actual seasonal use of the respective
systens foll owi ng conpletion of work. Rescheduling of these tests shal
be requested in witing to COR for approval

3.11 OPERATI ON AND MAI NTENANCE MANUALS

A. Al new and tenporary equi pnent and all elements of each assenbly shal
be i ncl uded.

B. Data sheet on each device listing nodel, size, capacity, pressure,
speed, horsepower, inpeller size, and other information shall be
i ncl uded.

C. Manufacturer’s installation, naintenance, repair, and operation
instructions for each device shall be included. Assenbly draw ngs and
parts lists shall also be included. A summary of operating precautions
and reasons for precautions shall be included in the Operations and
Mai nt enance Manual

D. Lubrication instructions, type and quantity of lubricant shall be
i ncl uded.

E. Schematic diagrans and wiring diagrans of all control systems corrected
to include all field nodifications shall be included.

F. Set points of all interlock devices shall be |isted
Troubl e-shooti ng guide for the control systemtroubl eshooting shall be
inserted into the Operations and M ntenance Manual

H. The control system sequence of operation corrected with submitta
review conments shall be inserted into the Operations and Mui nt enance
Manual

| . Energency procedures for shutdown and startup of equi pnent and systens.

---END- - -

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 22 05 11 - 28 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Geat Lakes CMOP
Hne, Illinois 60141

09-01- 15
SECTI ON 22 05 23
CGENERAL- DUTY VALVES FOR PLUMBI NG PI PI NG
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section describes the requirenents for general -duty val ves for
donestic water and sewer systens.
B. A conmplete listing of all acronynms and abbrevi ations are included in
Section 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG
1. 2 RELATED WORK
Section 01 00 00, GENERAL REQUI REMENTS.
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA AND SAMPLES.
Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS.
. Section 22 05 11, COVMMON WORK RESULTS FOR PLUMBI NG
1.3 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the

oo w>

extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.
B. Anmerican Society of Mechani cal Engi neers (ASME):
Al112.14.1-2003 ......... Backwat er Val ves
C. American Society of Sanitary Engineering (ASSE):

1001-2008 .............. Per f ormance Requirenents for Atnospheric Type
Vacuum Br eaker s

1003-2009 .............. Per f ormance Requirements for WAater Pressure
Reduci ng Val ves for Domestic Water Distribution
Syst ens

1011-2004 .............. Per f ormance Requirenents for Hose Connection
Vacuum Br eaker s

1013-2011 . ............. Per f ormance Requirements for Reduced Pressure
Princi pl e Backfl ow Preventers and Reduced
Pressure Principle Fire Protection Backfl ow
Preventers

1015-2011 .............. Per f ormance Requirenments for Doubl e Check
Backf | ow Prevention Assenblies and Doubl e Check
Fire Protection Backflow Preventi on Assenblies

1017-2009 .............. Per f ormance Requirenments for Tenperature
Actuated M xing Valves for Hot Water

Di stribution Systens
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1020-2004 .............. Per f ormance Requirements for Pressure Vacuum
Br eaker Assenbly
1035-2008 .............. Per f ormance Requirenments for Laboratory Faucet
Backf | ow Preventers
1069-2005 .............. Per f ormance Requirements for Autonmatic
Temperature Control M xing Val ves
1070-2004 .............. Per f ormance Requirenments for Water Tenperature
Li mti ng Devices
1071-2012 . ............. Per f ormance Requirenments for Tenperature

Actuated M xing Val ves for Plunbed Energency

Equi prent
D. Anmerican Society for Testing and Materials (ASTM:

A126-2004( R2009) ....... St andard Specification for Gray Iron Castings
for Valves, Flanges, and Pipe Fittings

A276-2013a ............. St andard Specification for Stainless Steel Bars
and Shapes

A536-1984( R2009) ....... St andard Specification for Ductile Iron
Castings

B62-2009 ............... St andard Speci fication for Conposition Bronze
or Qunce Metal Castings

B584-2013 .............. St andard Speci fication for Copper Alloy Sand

Castings for CGeneral Applications
E. International Code Council (ICC):
IPC2012 ............... International Plunbing Code
F. Manufacturers Standardi zati on Society of the Valve and Fittings
I ndustry, Inc. (MSS)

SP-25-2008 ............. St andard Mar ki ng Systens for Valves, Fittings,
Fl anges and Uni ons

SP-67-2011 ............. Butterfly Val ves

SP-70-2011 ............. Gray Iron Gate Val ves, Flanged and Threaded
Ends

SP-71-2011 ............. Gray Iron Swing Check Val ves, Flanged and
Threaded Ends

SP-80-2013 ............. Bronze Gate, d obe, Angle, and Check Val ves

SP-85-2011 ............. Gray Iron dobe & Angle Val ves, Flanged and

Thr eaded Ends
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SP-110-2010 ............ Bal | Val ves Threaded, Socket-Wl ding, Sol der

Joint, Gooved and Flared Ends
G National Environmental Bal ancing Bureau (NEBB):
7th Edition 2005 Procedural Standards for Testing, Adjusting,
Bal anci ng of Environnental Systens
H. NSF International (NSF):

61-2012 ................ Dri nki ng Wat er System Conponents — Health
Effects
372-2011 ... ... Dri nki ng Water System Conponents — Lead Content

I. University of Southern California Foundation for Cross Connection
Control and Hydraulic Research (USC FCCCHR):
9th Edition............ Manual of Cross-Connection Control

1.4 SUBM TTALS

A. Submittals, including number of required copies, shall be subnmitted in
accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and
SAMPLES.

B. Information and material submitted under this section shall be narked
“SUBM TTED UNDER SECTI ON 22 05 23, CGENERAL-DUTY VALVES FOR PLUMBI NG
PIPING, with applicable paragraph identification.

C. Manufacturer's Literature and Data Including: Full item description and
opti onal features and accessories. Include dinensions, weights,
materi al s, applications, standard conpliance, nodel nunbers, size, and
capacity.

1. Ball Valves.
2. Backfl ow Preventers.

D. Test and Bal ance reports for bal anci ng val ves.

E. Conpl ete operating and nmai ntenance manual s i ncludi ng wiring di agrans,
techni cal data sheets and information for ordering repl aceable parts:
1. Include conplete list indicating all conponents of the systens.

2. Include conplete diagrans of the internal wiring for each item of
equi pnent .
3. Diagrans shall have their termnals identified to facilitate
install ati on, operation and nmi nt enance.
1.5 DELI VERY, STORAGE, AND HANDLI NG
A. Val ves shall be prepared for shipping as follows:
1. Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, grooves, and weld ends.
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Set angle, gate, and gl obe valves closed to prevent rattling.

Set ball and plug val ves open to minimze exposure of functiona
sur f aces.

5. Set butterfly valves closed or slightly open.

6. Block check valves in either closed or open position.

Val ves shall be prepared for storage as foll ows:

1. Maintain val ve end protection.

2. Store valves indoors and maintain at higher than anbi ent dew point
t enper at ure.

A sling shall be used for large valves. The sling shall be rigged to

avoi d danage to exposed parts. Hand wheels or stens shall not be used

as lifting or rigging points

PART 2 - PRODUCTS
2.1 VALVES, CENERAL

A
B

Asbest os packi ng and gaskets are prohibited.

Bronze val ves shall be made with dezincification resistant material s.
Bronze val ves made with copper alloy (brass) containing nore than 15
percent zinc shall not be permtted.

Val ves in insulated piping shall have 50 mmor DN50 (2 inch) stem

ext ensi ons and extended handl es of non-thernmal conductive naterial that
al l ows operating the valve w thout breaking the vapor seal or

di sturbing the insulation. Menory stops shall be fully adjustable after
insulation is applied.

Exposed Val ves over 65 mmor DN65 (2-1/2 inches) installed at an

el evation over 3.6 m (12 feet) shall have a chai n-wheel attachment to
val ve hand-wheel, stem or other actuator.

Al'l valves used to supply potable water shall nmeet the requirenents of
NSF 61 and NSF 372.

Bi 0- Based Materials: For products designated by the USDA' s Bio-
Preferred Program provide products that neet or exceed USDA
reconmendati ons for bio-based content, so |long as products neet al
performance requirenments in this specifications section. For nore

i nformati on regarding the product categories covered by the Bio-
Preferred Program visit http://ww.biopreferred. gov.

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 22 05 23 - 4 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hne, Illinois 60141

09-01-15
2.2 SHUT- OFF VALVES

A. Col d:

1. 50 nmor DN50 (2 inches) and smaller: Ball, MSS SP-110, Ball valve
shall be full port three piece or two piece with a union design with
adj ust abl e stem package. Threaded stem designs are not allowed. The
ball valve shall have a SWP rating of 1035 kPa (150 psig) and a CWP
rati ng of 4138 kPa (600 psig). The body material shall be Bronze
ASTM B584, Alloy C844. The ends shall be non-|ead sol der.

2. Less than 100 nm DN100 (4 inches): Butterfly shall have an iron body
with EPDM seal and al unmi num bronze di sc. The butterfly val ve shal
meet MSS SP-67, type | standard. The butterfly valve shall have a
SWP rating of 1380 kPa (200 psig). The valve design shall be | ug
type suitable for bidirectional dead-end service at rated pressure
The body material shall nmeet ASTM A536, ductile iron

2.3 GLOBE VALVES
A. 75 mmor DN/5 (3 inches) or smaller: Cass 150, bronze globe valve with

non-netallic disc. The gl obe valve shall nmeet MSS SP-80, Type 2

standard. The gl obe val ve shall have a CW rating of 2070 kPa (300

psig). The valve material shall be bronze with integral seal and union

ri ng bonnet conformng to ASTM B62 wi th sol der ends, copper-silicon
bronze stem PTFE or TFE di sc, and nall eable iron hand wheel
2. 4 BACKFLOW PREVENTERS
A. A backfl ow prevention assenbly shall be installed at any point in the

pl unbi ng system where the potable water supply cones in contact with a

potential source of contami nation. The backfl ow prevention assenbly

shal | be approved by the University of Southern California Foundation
for Cross Connection Control and Hydraulic Research (USCFCCC).

B. The reduced pressure principle backflow prevention assenbly shall be
ASSE listed 1013 with full port OS&Y positive-seal resilient gate
val ves and an integral relief nmonitor switch. The main body and
access cover shall be epoxy coated ductile iron conformng to ASTM
A536 grade 4. The seat ring and check val ve shall be the
thernopl astic type suited for water service. The stem shall be
stai nl ess steel conformng to ASTM A276. The seat disc shall be the
el astoner type suited for water service. The checks and the relief

val ve shall be accessible for maintenance w thout renmoving the
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device fromthe line. An epoxy coated wye type strainer with flanged

connections shall be installed on the inlet.
PART 3 - EXECUTI ON
3.1 EXAM NATI ON

A. Valve interior shall be exam ned for cleanliness, freedomfrom foreign
matter, and corrosion. Special packing materials shall be renmoved, such
as bl ocks, used to prevent disc novement during shipping and handli ng.

B. Valves shall be operated in positions fromfully open to fully closed.
Gui des and seats shall be exam ned and nade accessi bl e by such
oper ations.

C. Threads on valve and mating pipe shall be exam ned for form and
cl eanl i ness

D. Mating flange faces shall be exam ned for conditions that m ght cause
| eakage. Bolting shall be checked for proper size, length, and
material . Gaskets shall be verified for proper size and that its
materi al conposition is suitable for service and free from defects and
danage.

E. Do not attenpt to repair defective valves; replace with new val ves

3.2 I NSTALLATI ON

A. Install valves with unions or flanges at each piece of equipnent
arranged to allow service, maintenance, and equi pnent renmpval w thout
syst em shut down.

B. Valves shall be |located for easy access and shall be provide with
separate support. Valves shall be accessible with access doors when
installed inside partitions or above hard ceilings.

C. Valves shall be installed in horizontal piping with stemat or above
center of pipe.

D. Valves shall be installed in a position to allow full stem novenent.

G Install backflow preventers in each water supply to mechanica
equi pnent and systens and to other equi prent and water systens that nay
be sources of contami nation. Conply with authorities having
jurisdiction. Locate backflow preventers in sanme room as connected
equi pnent or system
1. Install drain for backflow preventers with atnospheric-vent drain

connection with air-gap fitting, fixed air-gap fitting, or
equi val ent positive pipe separation of at |east two pipe dianeters
in drain piping and pipe to floor drain. Locate air-gap device
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attached to or under backfl ow preventer. Sinple air breaks are not

acceptable for this application.

H. Install pressure gages on outlet of backflow preventers.

I. Do not install bypass piping around backfl ow preventers.

K. If an installation is unsatisfactory to the COR, the Contractor shall
correct the installation at no cost to the Covernnent.

3.3 LABELI NG AND | DENTI FYI NG

A. Equi pment Nanepl ates and Signs: Install engraved plastic-|amnate
equi pnment nanepl ate or sign on or near each of the follow ng:

B. Distinguish anmong nultiple units, informoperator of operationa
requi rements, indicate safety and energency precautions, and warn of
hazards and i nproper operations, in addition to identifying unit.

3.4 ADJUSTI NG

A. Val ve packing shall be adjusted or replaced after piping systens have
been tested and put into service but before final adjusting and
bal anci ng. Val ves shall be replaced if persistent |eaking occurs.

B. Set field-adjustable flow set points of bal ancing val ves and record
data. Ensure recorded data represents actual neasured or observed
conditions. Permanently mark settings of valves and ot her adjustnent
devices allowi ng settings to be restored. Set and | ock nenory stops.
After adjustnent, take nmeasurenents to verify bal ance has not been
di srupted or that such disruption has been rectified.

C. Set field-adjustable tenperature set points of tenperature-actuated
wat er m xi ng val ves

D. Testing and adjusting of balancing valves shall be perforned by an
i ndependent NEBB Accredited Test and Bal ance Contractor. A final
settings and flow report shall be subnmitted to the VA Contracting
Oficer’s Representative (COR).

--END- - -
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SECTION 22 07 11
PLUVBI NG | NSULATI ON
PART 1 - GENERAL

1.1 DESCRI PTI ON
A. Field applied insulation for thermal efficiency and condensation
control for the foll ow ng:
1. Plunbing piping and equi prent.
B. Definitions

09-01-15

1. ASJ: Al Service Jacket, Kraft paper, white finish facing or jacket.

2. Air conditioned space: Space having air tenperature and/or hu
control |l ed by nmechani cal equipnent.

3. Al insulation systens installed within supply, return, exhau

mdity

st,

relief and ventilation air plenuns shall be limted to uninhabited

craw spaces, areas above a ceiling or below the floor, attic
spaces, interiors of air conditioned or heating ducts, and

mechani cal equi prent roons shall be nonconbustible or shall b

e

listed and | abel ed as having a flame spread i ndexes of not nore than
25 and a snoke-devel oped i ndex of not nore than 50 when tested in
accordance with ASTM E84 or UL 723. Note: ICC IMC Section 602.2.1.

4. Col d: Equi pment or piping handling nedia at design tenperature of 15
degrees C (60 degrees F) or bel ow

5. Conceal ed: Piping above ceilings and in chases, interstitial space
and pi pe spaces.

6. Exposed: Piping and equi pnent exposed to view in finished areas
i ncl udi ng mechani cal equi pnent roonms or exposed to outdoor weat her.
Shafts, chases, interstitial spaces, crawl spaces and pi pe basenents
are not considered finished areas.

7. FSK: Foil-scrimKraft facing

8. Hot: Plunbing equi pment or piping handling nedia above 40 degrees C
(104 degrees F).

9. Density: kg/nt - kilograms per cubic neter (Pcf - pounds per cubic
foot).

10. Thernmal conductance: Heat flow rate through material s.

a. Flat surface: Watts per square neter (BTU per hour per square
foot).

b. Pipe or Cylinder: Watts per linear neter (BTU per hour per |inear
foot) for a given outside dianeter

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018

22 07 11 - 1



DESI GN SERVER ROOM
H nes Building 37 - Geat Lakes CMOP
Hne, Illinois 60141

09-01- 15
11. Thermal Conductivity (k): Watts per neter, per degree K (BTU - inch

t hi ckness, per hour, per square foot, per degree F tenperature
di fference).

12. Vapor Retarder (Vapor Barrier): A material which retards the
transm ssion (mgration) of water vapor. Performance of the vapor
retarder is rated in ternms of permeance (perns). For the purpose of
this specification, vapor retarders/vapor barriers shall have a
maxi mum publ i shed permeance of .02 perns.

13. HAR Hot water recircul ating.

14. CW Col d water.

15. SW Soft water.

16. HW Hot water.

17. PVDC. Polyvinylidene chloride vapor retarder jacketing, white.

1. 2 RELATED WORK

A
B.
C

Section 01 00 00, GENERAL REQUI REMENTS.

Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.

Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS: | nsul ation
materi al and insul ati on production nethod.

Section 07 84 00, FIRESTOPPING M neral fiber and bond breaker behind
seal ant .

Section 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG GCeneral nechani cal
requi rements and items, which are conmon to nore than one section of
Di vi si on 22.

Section 22 05 19, METERS AND GAGES FOR PLUMBI NG PI PING Hot and col d
wat er pi pi ng.

Section 22 05 23, GENERAL-DUTY VALVES FOR PLUMBI NG PI PI NG Hot and cold
wat er pi pi ng.

Section 22 05 33, HEAT TRACI NG FOR PLUMBI NG PI PI NG I nsul ation over

heati ng cabl es.

1.3 APPLI CABLE PUBLI CATI ONS

A

B.

The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by basic
desi gnation only.
Anmerican Society for Testing and Materials (ASTM:
B209-2014 .............. St andard Specification for Al um num and

Al um num Al | oy Sheet and Pl ate
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C411-2011 ... ... St andard Test Method for Hot- Surface
Per f ormance of Hi gh- Tenperature Thernal
I nsul ati on
C449-2007 (R2013) ...... St andard Specification for Mneral Fiber

Hydraulic-Setting Thermal Insulating and
Fi ni shing Cenent

C450- 2008 (R2014) ...... Standard Practice for Fabrication of Thernal
Insulating Fitting Covers for NPS Piping, and
Vessel Laggi ng

Adjunct to C450 ........ Conpi | ation of Tables that Provi de Recomrended
Di mrensions for Prefab and Field Thernal

I nsul ati ng Covers, etc.

C533-2013 .............. St andard Specification for Calcium Silicate
Bl ock and Pi pe Thermal Insul ation
C534/ C534M 2014 ... ... .. St andard Specification for Preforned Flexible

El astoneric Cellular Thernmal Insulation in
Sheet and Tubul ar Form

Co47-2015 . ... ... St andard Speci fication for Mneral Fiber Pipe
I nsul ation

C552-2014 ... ... ... St andard Specification for Cellular @ ass
Thermal |nsul ation

Cb53-2013 ........ ... St andard Specification for Mneral Fiber

Bl anket Thermal Insul ation for Conmmercial and
I ndustrial Applications

C591-2013 ........ ... St andard Speci fication for Unfaced Preforned
Ri gi d Cel | ul ar Pol yi socyanurate Ther nal
I nsul ation

C680-2014 . ............. St andard Practice for Estimate of the Heat Gain
or Loss and the Surface Tenperatures of
Insulated Flat, Cylindrical, and Spheri cal
Systens by Use of Conputer Prograns

C612-2014 .............. St andard Specification for Mneral Fiber Bl ock
and Board Thermal Insulation
C1126-2014 ............. St andard Specification for Faced or Unfaced

Ri gid Cel lular Phenolic Thermal I|nsul ation
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C1136-2012 ............. St andard Specification for Flexible, Low
Per meance Vapor Retarders for Thermal
I nsul ati on
C1710-2011 ............. Standard Guide for Installation of Flexible

Closed Cell Preformed Insulation in Tube and
Sheet Form
D1668/ D1668M 1997a (2014)el St andard Specification for dass Fabrics
(Woven and Treated) for Roofing and
WAt er proof i ng
E84-2015a .............. St andard Test Method for Surface Burning
Characteristics of Building Materials
E2231-2015 ............. Standard Practice for Specinmen Preparation and
Mounting of Pipe and Duct Insulation to Assess
Surface Burning Characteristics
C. Federal Specifications (Fed. Spec.):
L-P-535E-1979 .......... Pl astic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
D. International Code Council, (I1CQ:
IMC-2012 ............... I nternational Mechani cal Code
E. Mlitary Specifications (MI. Spec.):
M L- A- 3316C (2)-1990 ... Adhesi ves, Fire-Resistant, Thernmal Insulation
M L- A- 24179A (2)-1987 .. Adhesi ve, Flexible Unicellular-Plastic Thernal
I nsul ation
M L- PRF- 19565C (1) -1988 Coating Conmpounds, Thermal Insulation, Fire-and
Wat er - Resi st ant, Vapor-Barrier
M L- G 20079H- 1987 ... ... Coth, dass; Tape, Textile dass; and Thread,
d ass and Wre-Reinforced G ass
F. National Fire Protection Association (NFPA):
90A-2015 ............... Standard for the Installation of Ar-
Condi tioning and Ventil ating Systens
G Underwriters Laboratories, Inc (UL):

723-2008 (R2013) ....... Standard for Test for Surface Burning
Characteristics of Building Materials
1887-2004 (R2013) ...... Standard for Fire Test of Plastic Sprinkler

Pi pe for Visible Flane and Snoke
Characteristics
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H 3E Plus® version 4.1 Insulation Thi ckness Conputer Program Avail able

from NAIMA with free downl oad; http://.ww. pi pei nsul ation. net
1.4 SUBM TTALS
A. Submittals, including nunber of required copies, shall be subnmitted in
accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND

SAMPLES

B. Information and material submitted under this section shall be nmarked
“SUBM TTED UNDER SECTI ON 22 07 11, PLUMBI NG | NSULATION', with
appl i cabl e paragraph identification

C. Manufacturer's Literature and Data including: Full itemdescription and
opti onal features and accessories. Include dinmensions, weights,
material s, applications, standard conpliance, nodel nunbers, size, and
capacity.

D. Shop Drawi ngs:

1. Al information, clearly presented, shall be included to deternine
conpliance with drawi ngs and specifications and ASTM Desi gnhati on
Federal and Mlitary specifications.

a. Insulation materials: Specify each type used and state surface
burni ng characteristics.

b. Insulation facings and jackets: Each type used and state surface
burni ng characteristics.

I nsul ati on accessory naterials: Each type used.

d. Manufacturer's installation and fitting fabrication instructions
for flexible unicellular insulation shall follow the guidelines
in accordance with ASTM C1710.

e. Make reference to applicable specification paragraph nunbers for
coordi nati on

f. Al insulation fittings (exception flexible unicellular
insulation) shall be fabricated in accordance with ASTM C450 and
the referenced Adjunct to ASTM C450.

E. Sanpl es

1. Each type of insulation: Mninmumsize 4 inches square for
boar d/ bl ock/ bl anket; 6 inches long, full dianmeter for round types.
Each type of facing and jacket: M ninumsize 4 inches square
Each accessory material: Mnimm 120 mi (4 ounce) |iquid container

or 120 gram (4 ounce) dry wei ght for adhesives nastic.
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F. Conpl et ed System Readi ness Checklist provided by the CxA and conpl et ed

by the contractor, signed by a qualified technician and dated on the
date of conpletion, in accordance with the requirenents of Section 22
08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS
1.5 QUALITY ASSURANCE

A Refer to article QUALITY ASSURANCE, in Section 22 05 11, COVMON WORK
RESULTS FOR PLUMBI NG

B. Criteria
1. Conply with NFPA 90A, particularly paragraphs 4.3.3.1 through

4,3.3.6, 4.3.11.2.6, parts of which are quoted as foll ows:

4.3.3.1 Pipe and duct insulation and coverings, duct linings,
vapor retarder facings, adhesives, fasteners, tapes, and

suppl enmentary materials added to air ducts, plenuns, panels and
duct silencers used in duct systens shall have, in the formin
whi ch they are used, a maxi num flanme spread i ndex of 25 without
evi dence of continued progressive conbustion and a maxi num snoke
devel oped i ndex of 50 when tested in accordance with ASTM E84 and
appropriate nmounting practice, e.g. ASTM E2231

4.3.3.3 Coverings and linings for air ducts, pipes, plenuns and
panels including all pipe and duct insulation materials shall not
flame, glow, snolder, or snoke when tested in accordance with a
simlar test for pipe covering, ASTM C411, Standard Test Method
for Hot-Surface Performance of Hi gh-Tenperature Ther nmal

Insul ation, at the tenperature to which they are exposed in
service. In no case shall the test tenperature be bel ow 121
degrees C (250 degrees F).

4,3.11.2.6.3 Nonferrous fire sprinkler piping shall be listed as
havi ng a maxi nrum peak optical density of 0.5 or |ess, an average
optical density of 0.15 or less, and a maxi num fl ame spread
distance of 1.5 m (5 ft) or |less when tested in accordance with
UL 1887, Standard for Safety Fire Test of Plastic Sprinkler Pipe
for Visible Flame and Snoke Characteristics.

4,3.11.2.6.8 Snoke detectors shall not be required to neet the
provisions of Section 4.3.

Test nethods: ASTM E84, UL 723, and ASTM E2231

Specified k factors are at 24 degrees C (75 degrees F) nean
tenperature unless stated otherw se. Were optional thernmal
insulation material is used, select thickness to provide thernal
conductance no greater than that for the specified material. For

pi pe, use insulation manufacturer's published heat flow tables. For
donestic hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustnent need be
made.
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4. Al materials shall be conpatible and suitable for service

tenperature, and shall not contribute to corrosion or otherw se
attack surface to which applied in either the wet or dry state.

C. Every package or standard contai ner of insulation or accessories
delivered to the job site for use shall have a manufacturer's stanp or
| abel giving the name of the nmanufacturer, description of the material
and the production date or code.

D. Bi o-Based Materials: For products designated by the USDA' s Bio-
Preferred Program provide products that neet or exceed USDA
recommendati ons for bio-based content, so long as products neet al
performance requirenments in this specifications section. For nore
i nformati on regarding the product categories covered by the Bio-
Preferred Program visit http://ww.bi opreferred. gov.

1.6 AS-BU LT DOCUMENTATI ON

A. Submit manufacturer’s literature and data updated to include subnmittal
revi ew conments and any equi pnent substitutions.

B. Submit operation and nai ntenance data updated to include submttal
revi ew comments, substitutions and construction revisions shall be in
el ectronic version on conmpact disc. Al aspects of system operation and
mai nt enance procedures, including piping isonetrics, wring diagrans of
all circuits, a witten description of system design, control |ogic,
and sequence of operation shall be included in the operation and
mai nt enance nmanual . The operations and nmai nt enance manual shall include
troubl eshooting techni ques and procedures for emergency situations
Notes on all special systems or devices such as danper and door closure
interl ocks shall be included. A List of recomended spare parts
(manuf acturer, nodel nunber, and quantity) shall be furnished
I nformation expl ai ni ng any special know edge or tools the owner will be
required to enploy shall be inserted into the As-Built docunentation.

C. The installing contractor shall maintain as-built draw ngs of each
conpl eted phase for verification; and, shall provide the conplete set
at the time of final systens certification testing. As-built draw ngs
are to be provided, and a copy of themin Auto-CAD version 2014
provi ded on conpact disk or DVD. Should the installing contractor
engage the testing conmpany to provide as-built or any portion thereof,
it shall not be deermed a conflict of interest or breach of the ‘third

party testing conpany’ requirenent.
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Certification docunmentation shall be provided prior to subnmtting the

request for final inspection. The docunentation shall include all test
results, the nanes of individuals performng work for the testing
agency on this project, detailed procedures followed for all tests, and

certification that all results of tests were within limts specified.

1.7 STORAGE AND HANDLI NG OF MATERI AL

A

Store materials in clean and dry environment, pipe insulation jackets
shall be clean and unmarred. Pl ace adhesives in original containers.
Mai nt ai n anbi ent tenperatures and conditions as required by printed

i nstructions of manufacturers of adhesives, mastics and fini shing

cenents.

PART 2 - PRODUCTS
2.1 M NERAL FI BER OR FI BER GLASS

A

B.

ASTM C612 (Board, Block), Class 1 or 2, density 48 kg/n? (nominal 3
pcf), k = 0.037 (.26) at 24 degrees C (75 degrees F), external
insulation for tenperatures up to 204 degrees C (400 degrees F).

ASTM C553 (Bl anket, Flexible) Type I, Class B-3, Density 16 kg/n?
(nomnal 1 pcf), k = 0.045 (0.31) at 24 degrees C (75 degrees F), for
use at tenperatures up to 204 degrees C (400 degrees F).

ASTM C547 (Pipe Fitting Insulation and Preforned Pipe Insulation),
Class 1, k = 0.037 (0.26) at 24 degrees C (75 degrees F), for use at
tenmperatures up to 230 degrees C (446 degrees F) with an all service
vapor retarder jacket (ASJ) and with polyvinyl chloride (PVC) prenolded

fitting covering.

2.2 M NERAL WOOL OR REFRACTORY FI BER

A. Conply with Standard ASTM C612, Cl ass 3, 450 degrees C (842 degrees F).
2.4 CELLULAR GLASS CLOSED- CELL

A Conply with Standard ASTM C552, density 120 kg/nt (7.5 pcf) nominal, k =

0.033 (0.29) at 24 degrees C (75 degrees F).

Pi pe insulation for use at process tenperatures bel ow anbient air to
482 degrees C (900 degrees F) with or without all service vapor
retarder jacket (ASJ).

Pi pe insulation for use at process tenperatures for pipe and tube bel ow
anmbi ent air tenperatures or where condensation control is necessary are
to be installed with a vapor retarder/barrier systemof with or wthout

all service vapor retarder seal ed jacket (ASJ) system Wthout ASJ
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shall require all longitudinal and circunferential joints to be vapor

seal ed with vapor barrier mastic
D. Cellular glass thermal insulation intended for use on surfaces
operating at temperatures between -268 and 482 degrees C (-450 and 900
degrees F). It is possible that special fabrication or techniques for
pi pe insulation, or both, shall be required for application in the
tenmperature range from 121 to 427 degrees C (250 to 800 degrees F).
2.5 FLEXI BLE ELASTOVERI C CELLULAR THERVAL
A. ASTM C534/ C534M k = 0.039 (0.27) at 24 degrees C (75 degrees F), flane
spread not over 25, snoke devel oped not over 50, for tenperatures from
m nus 4 degrees C (40 degrees F) to 93 degrees C (199 degrees F). Under
hi gh humi dity exposures for condensation control an external vapor
retarder/barrier jacket is required. Consult ASTM C1710.
2.6 CALCI UM SI LI CATE
A. Preforned pipe Insulation: ASTM C533, Type | and Type Il with indicator
denoti ng asbestos-free materi al
B. Prenolded Pipe Fitting Insulation: ASTM C533, Type | and Type Il with
i ndi cator denoting asbestos-free material.
C. Equi pnent |nsul ation: ASTM C533, Type | and Type I

D. Characteristics:

I nsul ati on Characteristics

| TEMS TYPE | TYPE ||
Surface Tenperature, maxi num degrees
C (degrees F) 649 (1200) 927 (1700)
Density (dry), Kg/n? (lb/ ft3) 240 (15) 352 (22)

Thermal conductivity:

Mn W mK (Btu in/h ft? degrees F) @
mean tenperature of 93 degrees C 0. 065 (0.45) 0.078 (0.540)
(199 degrees F)

Surface burning characteristics:
FIl ane spread | ndex, Maxi num 0 0

Snmoke Density index, Maximum 0 0

2.7 I NSULATI ON FACI NGS AND JACKETS
A. Vapor Retarder, higher strength with | ow water pernmeance = 0.02 or |ess

permrating, Beach puncture 50 units for insulation facing on pipe
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i nsul ati on jackets. Facings and jackets shall be ASJ or PVDC Vapor

Ret arder j acketi ng.

B. ASJ shall be white finish (kraft paper) bonded to 0.025 mm (1 ml)
thick alumnumfoil, fiberglass reinforced, with pressure sensitive
adhesi ve closure. Conply with ASTM Cl1136. Beach puncture is 50 units,
suitable for painting without sizing. Jackets shall have m ni nrum 40 mMn
(1-1/2 inch) lap on longitudinal joints and mnimm 75 mm (3 inch) butt
strip on end joints. Butt strip material shall be sane as the jacket.
Lap and butt strips shall be self-sealing type with factory-applied
pressure sensitive adhesive.

C. Vapor Retarder mediumstrength with | ow water vapor perneance of 0.02
or less permrating), Beach puncture 25 units: FSK or PVDC type for
conceal ed ductwork and equi prent.

D. Except for flexible elastonmeric cellular thermal insulation (not for
hi gh hum dity exposures), field applied vapor barrier jackets shall be
provided, in addition to the specified facings and jackets, on all
exterior piping as well as on interior piping exposed to outdoor air
(i.e.; inventilated attics, piping in ventilated (not air conditioned)
spaces, etc.)in high humdity |ocations conveying fluids bel ow anbi ent
temperature. The vapor barrier jacket shall consist of a multi-|ayer
| ami nated cl addi ng with a maxi num wat er vapor pernmeance of 0.001 perns.
The m ni mum puncture resi stance shall be 35 cmkg (30 inch-pounds) for
interior locations and 92 cmkg (80 inch-pounds) for exterior or
exposed | ocations or where the insulation is subject to danage.

E. Except for cellular glass thermal insulation, when all |ongitudinal and
circunferential joints are vapor sealed with a vapor barrier mastic or
caul ki ng, vapor barrier jackets may not be provided. For aesthetic and
physi cal abuse applications, exterior jacketing is recomended.

O herwise field applied vapor barrier jackets shall be provided, in
addition to the applicable specified facings and jackets, on al
exterior piping as well as on interior piping exposed to outdoor air
(i.e.; inventilated attics, piping in ventilated (not air conditioned)
spaces, etc.) in high humidity l|ocations conveying fluids bel ow anbi ent
tenperature. The vapor barrier jacket shall consist of a multi-|ayer

| ami nated cl addi ng with a maxi num wat er vapor perneance of 0.001 perns.

The m ni mum puncture resi stance shall be 35 cmkg (30 inch-pounds) for
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interior locations and 92 cm kg (80 inch-pounds) for exterior or

exposed | ocations or where the insulation is subject to danage.

F. dass doth Jackets: Presized, mnimmO0.18 kg per square neter (7.8
ounces per square yard), 2070 kPa (300 psig) bursting strength with
i ntegral vapor retarder where required or specified. Wather proof if
utilized for outside service

G Pipe fitting insulation covering (jackets): Fitting covering shall be
prenol ded to match shape of fitting and shall be PVC conforming to Fed
Spec L-P-535E, conposition A Type Il Grade GJ, and Type |11, mininmm
thi ckness 0.7 mm (0.03 inches). Provide color matching vapor retarder
pressure sensitive tape. Staples, tacks, or any other attachment that
penetrates the PVC covering is not allowed on any formof a vapor
barrier systemin bel ow anbi ent process tenperature applications.

H. Al um num Jacket - Pi pi ng systens and circul ar breeching and stacks: ASTM
B209, 3003 alloy, H 14 tenper, 0.6 nm (0.023 inch) mnimumthickness
with locking | ongitudinal joints. Jackets for el bows, tees and ot her
fittings shall be factory-fabricated or with cut alum numgores to
mat ch shape of fitting and of 0.6 mm (0.024 inch) m ni mumthi ckness
alum num Aluminumfittings shall be of sanme construction with an
internal noisture barrier as straight run jackets but need not be of
the sanme all oy. Factory-fabricated stainless steel bands with w ng
seals shall be installed on all circunferential joints. Bands shall be
15 nm (0.5 inch) wide on 450 nm (18 inch) centers. Systemshall be
weat herproof if utilized for outside service.

. Al um num j acket - Rect angul ar breechi ng: ASTM B209, 3003 alloy, H 14
temper, 0.5 mm (0.020 inches) thick with 32 mm (1-1/4 inch)
corrugations or 0.8 nm (0.032 inches) thick with no corrugations.
System shal | be weat herproof if used for outside service.

2.8 Pl PE COVERI NG PROTECTI ON SADDLES

A. Col d pipe support: Prenol ded pipe insulation 180 degrees (half-shells)
on bottom half of pipe at supports. Material shall be cellular glass or
hi gh density Pol yi socyanurate insulation of the sane thickness as
adj acent insulation. Density of Polyisocyanurate insulation shall be a
m ni mum of 48 kg/nt (3.0 pcf).
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Nomi nal Pipe Size and Accessories Material (Insert Bl ocks)
Nomi nal Pipe Size nm (inches) Insert Bl ocks mm (inches)
Up through 125 (5) 150 (6) long
150 (6) 150 (6) long
200 (8), 250 (10), 300 (12) 225 (9) long
350 (14), 400 (16) 300 (12) |ong
450 t hrough 600 (18 through 24) 350 (14) long

VWarm or hot pi pe supports: Prenol ded pipe insulation (180 degree half-
shel Il s) on bottom half of pipe at supports. Material shall be high
density Pol yi socyanurate (for tenperatures up to 149 degrees C (300
degrees F)), cellular glass or calciumsilicate. Insulation at supports
shal | have sane thickness as adjacent insulation. Density of

Pol yi socyanurate insul ation shall be a mininumof 48 kg/n? (3.0 pcf).

2.9 ADHESI VE, MASTIC, CEMENT

A

M. Spec. ML-A-3316, Oass 1. Jacket and | ap adhesive and protective
finish coating for insulation

M. Spec. ML-A-3316, dass 2: Adhesive for laps and for adhering
insulation to nmetal surfaces

M1. Spec. ML-A-24179A, Type Il Cass 1. Adhesive for installing
flexible unicellular insulation and for |aps and general use.

M. Spec. ML-PRF-19565C, Type |: Protective finish for outdoor use
M. Spec. ML-PRFC 19565C, Type | or Type |I: Vapor barrier conpound
for indoor use.

ASTM C449: M neral fiber hydraulic-setting thermal insulating and
finishing cenent.

O her: Insul ation manufacturers' published reconmendati ons.
MECHANI CAL FASTENERS

Pi ns, anchors: Wl ded pins, or netal or nylon anchors w th gal vani zed
steel or fiber washer, or clips. Pin dianeter shall be as recomended
by the insulation manufacturer.

Stapl es: Qutward clinching gal vani zed steel. Staples are not all owed
for bel ow anbi ent vapor barrier applications.

Wre: 1.3 mmthick (18 gage) soft anneal ed gal vani zed or 1.9 mm (14
gage) copper clad steel or nickel copper alloy or stainless steel.
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D. Bands: 13 mm (1/2 inch) nominal wi dth, brass, galvanized steel

al um num or stainl ess steel
E. Tacks, rivets, screws or any other attachment devi ce capabl e of
penetrating the vapor retarder shall NOT be used to attach/close the
any type of vapor retarder jacketing. Thunmb tacks sonetimes used on PVC
jacketing and preforned fitting covers closures are not allowed for
bel ow anbi ent vapor barrier applications.
2.11 REI NFORCEMENT AND FI NI SHES
A. dass fabric, open weave: ASTM D1668/ D1668M Type Il (resin treated)
and Type | (asphalt or white resin treated).
B. dass fiber fitting tape: MI. Spec ML-C 20079H, Type II, Cdass 1.
C. Tape for Flexible Elastomeric Cellular Insulation: As recomended by
the insul ati on manuf act urer
D. Hexagonal wire netting: 25 nm (one inch) nesh, 0.85 mmthick (22 gage)
gal vani zed st eel
E. Corner beads: 2 inch by 2 inch, 26 gage gal vani zed steel; or, 1 inch 1
i nch, 28 gage al umi num angl e adhered to 2 inch by 2 inch Kraft paper.
F. PVC fitting cover: Fed. Spec L-P-535E, Conposition A 11-86 Type I
Gade GQJ, with Form B Mneral Fiber insert, for nmedia tenperature 10 to
121 degrees C (50 to 250 degrees F). Below 10 degrees C (50 degrees F)
and above 121 degrees C (250 degrees F) provide mitered pipe insulation
of the same type as insulating straight pipe. Provide double |ayer
insert. Provide vapor barrier pressure sensitive tape matching the
color of the PVC jacket.
2.12 FI RESTOPPI NG MATERI AL
A. O her than pipe insulation, refer to Section 07 84 00, FlIRESTOPPI NG
2.13 FLAME AND SMXKE
A. Unl ess shown otherwi se all assenbl ed systens shall neet flanme spread 25
and snoke devel oped 50 rating as devel oped under ASTM and UL standards
and specifications. See paragraph "Quality Assurance"
PART 3 - EXECUTI ON
3.1 GENERAL REQUI REMENTS
A. Required pressure tests of piping joints and connections shall be
conpl eted and the work approved by the Contracting Oficer’s
Representative (COR) for application of insulation. Surface shall be
clean and dry with all foreign materials, such as dirt, oil, |oose

scal e and rust renpved.
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B. Except for specific exceptions or as noted, insulate all specified

equi pnent, and piping (pipe, fittings, valves, accessories). Insulate
each pipe individually. Do not use scrap pieces of insulation where a
full length section will fit.

C. Insulation naterials shall be installed with snooth and even surfaces,
with jackets and facings drawn tight and snoothly cemented down and
sealed at all laps. Insulation shall be continuous through all sleeves
and openings, except at fire danpers and duct heaters (NFPA 90A).

D. Vapor retarders shall be continuous and uninterrupted throughout
systenms with operating tenperature 15 degrees C (60 degrees F) and
bel ow. Lap and seal vapor barrier over ends and exposed edges of
i nsul ati on. Anchors, supports and other netal projections through
i nsul ati on on cold surfaces shall be insulated and vapor sealed for a
m ni mum | ength of 6 inches.

E. Install vapor stops with operating tenperature 60 degrees F and bel ow
at all insulation term nations on either side of valves, punps,
fittings, and equi pnent and particularly in straight |engths every
approx. 15 to 20 feet of pipe insulation. The annul ar space between the
pi pe and pipe insulation of approx. 1 inch in length at every vapor
stop shall be sealed with appropriate vapor barrier seal ant. Bio-based
materials shall be utilized when possible

F. Construct insulation on parts of equi pment such as cold water punps and
heat exchangers that nust be opened periodically for maintenance or
repair, so insulation can be renoved and repl aced w thout danage.
Install insulation with bolted 1 nmthick (20 gage) gal vani zed steel or
al um num covers as conplete units, or in sections, with all necessary
supports, and split to coincide with flange/split of the equipnment. Do
not insulate over equi pnent nanepl ate dat a.

G Insulation on hot piping and equi prent shall be term nated square at
itens not to be insul ated, access openi ngs and nanepl ates. Cover al
exposed raw i nsulation with white sealer coating (caution about
coating’s maxi numtenperature linmt) or jacket material

H Protect all insulations outside of buildings with alum numjacket using
| ock joint or other approved systemfor a continuous weather tight
system Access doors and other itens requiring naintenance or access

shal |l be renovabl e and seal abl e.
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. Plumbing work not to be insulated unless otherw se noted:

1. Piping and valves of fire protection system

2. Chromum pl ated brass piping

3. Water piping in contact with earth

4. Distilled water piping.

J. Apply insulation materials subject to the manufacturer's recomrended
temperature limts. Apply adhesives, nastic and coatings at the

manuf acturer's recomended m ni mumwet or dry filmthickness. Bio-based

materials shall be utilized when possible

K. El bows, flanges and other fittings shall be insulated with the sane
material as is used on the pipe straights. Use of polyurethane or

pol yi socyanurate spray-foamto fill a PVC el bow jacket is prohibited on

cold applications.

L. Firestop Pipe insulation

1. Provide firestopping insulation at fire and snoke barriers through
penetrations. Firestopping insulation shall be UL |isted as defined
in Section 07 84 00, FlIRESTOPPI NG

2. Pipe penetrations requiring fire stop insulation including, but not
limted to the follow ng:

a. Pipe risers through floors
b. Pipe chase walls and floors
c. Snmoke partitions
d. Fire partitions
e. Hourly rated walls

M Provi de vapor barrier systens as foll ows:

1. Al piping exposed to outdoor weather

2. Al'l interior piping conveying fluids exposed to outdoor air (i.e. in
attics, ventilated (not air conditioned) spaces, etc.) bel ow anbi ent
air tenperature.

N. Provide nmetal jackets over insulation as follows:

1. Al plunbing piping exposed to outdoor weather.

2. Piping exposed in building, within 1829 nm (6 feet) of the floor
that connects to sterilizers, kitchen and | aundry equi pnent. Jackets
may be applied with pop rivets except for cold pipe or tubing
applications. Provide alum numangle ring escutcheons at wall,

ceiling or floor penetrations.
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3. A50 nm (2 inch) jacket overlap is required at |ongitudinal and

circunferential joints with the overlap at the bottom
O Provide PVC jackets over insulation as follows:

1. Piping exposed in building, within 1829 mm (6 feet) of the floor, on
pi ping that is not precluded in previous sections.

2. A50 nm (2 inch) jacket overlap is required at |ongitudinal and
circunferential joints with the overlap at the bottom

3.2 | NSULATI ON | NSTALLATI ON
A. Mneral Fiber Board:

1. Vapor retarder faced board: Apply board on pins spaced not nore than
300 mm (12 inches) on center each way, and not |ess than 75 mm (3
i nches) fromeach edge of board. In addition to pins, apply
i nsul ati on bondi ng adhesive to entire underside of horizontal netal
surfaces. (Bio-based materials shall be utilized when possible.)
Butt insulation edges tightly and seal all joints with laps and butt
strips. After applying speed clips cut pins off flush and apply
vapor seal patches over clips.

2. Plain unfaced board:

a. Insulation shall be scored, beveled or nmitered to provide tight
joints and be secured to equi pment with bands spaced 225 mm (9
inches) on center for irregular surfaces or with pins and clips
on flat surfaces. Use corner beads to protect edges of
i nsul ati on.

b. For hot equipment: Stretch 25 nm (1 inch) mesh wire, with edges
wire |laced together, over insulation and finish with insulating
and finishing cenent applied in one coat, 6 mm (1/4 inch) thick,
trowel led to a snooth finish.

c. For cold equipnent: Apply neshed glass fabric in a tack coat 1.5
to 1.7 square neter per liter (60 to 70 square feet per gallon)
of vapor mastic and finish with mastic at 0.3 to 0.4 square neter
per liter (12 to 15 square feet per gallon) over the entire
fabric surface.

3. Cold equiprment: 40 mm (1-1/2inch) thick insulation faced with vapor
retarder ASJ or FSK Seal all facings, |laps, and termnation points
and do not use staples or other attachments that may puncture ASJ or
FSK.

a. Water filter, chenical feeder pot or tank.
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b. Pneumatic, cold storage water and surge tanks.

4. Hot equiprment: 40 mm (1-1/2 inch) thick insulation faced with
unseal ed ASJ or FSK

a. Donestic water heaters and hot water storage tanks (not factory
i nsul at ed) .

b. Booster water heaters for dietetics dish and pot washers and for
washdown grease-extracting hoods.

B. Mol ded M neral Fiber Pipe and Tubi ng Covering
1. Fit insulation to pipe, aligning all longitudinal joints. Sea

I ongitudinal joint laps and circunferential butt strips by rubbing

hard with a nylon sealing tool to assure a positive seal. Staples

may be used to assist in securing insulation except for cold piping.

Seal all vapor retarder penetrations on cold piping with a generous

application of vapor barrier mastic. Provide cellar glass inserts

and install with netal insulation shields at outside pipe supports.

Install freeze protection insulation over heating cable.

2. Contractor's options for fitting, flange and val ve insul ation:

a. Insulating and finishing cenent for sizes less than 100 nm (4
i nches) operating at surface tenperature of 15 degrees C (60
degrees F) or nore

b. Factory prenol ded, one piece PVC covers with mneral fiber, (Form
B), inserts surface tenperature of above 4 degrees C (40 degrees
F) to 121 degrees C (250 degrees F). Provide mtered preforned
insulation of the sane type as the installed straight pipe
insulation for pipe tenperatures bel ow 4 degrees C (40 degrees
F). Secure first layer of mineral fiber insulation with tw ne.
Seal seam edges with vapor barrier nmastic and secure with fitting
t ape.

c. Factory prefornmed, ASTM C547 or fabricated mtered sections
joined with adhesive or (hot only) wired in place. (Bio-based
materials shall be utilized when possible.) For hot piping finish
with a snoothing coat of finishing cenent. For cold fittings, 15
degrees C (60 degrees F) or |less, vapor seal with a |ayer of
glass fitting tape i nbedded between two 2 mm (1/16 inch) coats of
vapor barrier mastic.

d. Fitting tape shall extend over the adjacent pipe insulation and
overlap on itself at least 50 nm (2 inches).
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3. Nominal thickness in millineters and inches specified in the
schedul e at the end of this section
D. Cellular dass Insulation:
1. Pipe and tubing, covering nomnal thickness in mllinmeters and

inches as specified in the schedule at the end of this section
2. Underground piping other than or in lieu of that specified in

Section 22 11 00, FACILITY WATER DI STRI BUTI ON: Type |I, factory

jacketed with a 3 mmlanmi nate jacketing consisting of 3000 nm x 3000

mm (10 ft x 10 ft) asphalt inpreganted glass fabric, bitumni nous

mastic and outside protective plastic film

a. 75 mm (3 inches) thick for hot water piping.

b. As scheduled at the end of this section for chilled water piping

c. Underground piping: Apply insulation with joints tightly butted.
Seal |ongitudinal self-sealing lap. Use field fabricated or
factory made fittings. Seal butt joints and fitting with
jacketing as recomended by the insulation manufacturer. Use 100
mm (4 inch) wide strips to seal butt joints

d. Provide expansion chanbers for pipe | oops, anchors and wal |
penetrations as recomended by the insulation manufacturer.

e. Underground insulation shall be inspected and approved by the COR
as follows:

1) Insulation in place before coating.
2) After coating.

f. Sand bed and backfill: Mninmum 75 nm (3 inches) all around
i nsul ated pipe or tank, applied after coating has dried.

g. Al piping up to 482 degrees C (900 degrees F) requiring
protection from physical heavy contact/abuse including in
mechani cal roons and exposures to the public

3. Cold equipnment: 50 mm (2 inch) thick insulation faced with ASJ.
E. Polyi socyanurate Closed-Cell Rigid Insulation
1. Polyisocyanurate closed-cell rigid insulation (PIR) may be provided

for exterior piping and equiprment for tenperature up to 149 degree C

(300 degree F).

2. Install insulation, vapor retarder and jacketing per manufacturer’s
recommendati ons. Particular attention should be paid to

recommendati ons for joint staggering, adhesive application, externa
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hanger design, expansion/contraction joint design and spaci ng and

vapor retarder integrity.

3. Install insulation with all joints tightly butted (except expansion)
joints in hot applications). Provide insulation contractions joints
for very cold process tenperatures

4. |If insulation thickness exceeds 65 mm (2-1/2 inches), install as a
doubl e | ayer systemw th |ongitudinal (lap) and butt joint
st aggeri ng as recommended by manufacturer.

5. For cold applications, vapor retarder shall be installed in a
conti nuous manner. No staples, rivets, screws or any other
attachnment device capabl e of penetrating the vapor retarder shall be
used to attach the vapor retarder or jacketing. No wire ties capable
of penetrating the vapor retarder shall be used to hold the
insulation in place. Stainless steel banding shall be used for cold
applications to attach PVC or netal jacketing.

6. El bows, flanges and other fittings shall be insulated with the same
material as is used on the pipe straights. The el bow fitting
insulation shall be field-fabricated, mtered or factory
prefabricated to the necessary size and shape to fit on the el bow
fitting. Use of polyurethane or polyisocyanurate spray-foamto fil
PVC el bow jacket is prohibited on cold applications

7. For cold applications, the vapor retarder on el bows/fittings shal
be either mastic-fabric-mastic or 2 m| thick PVDC vapor retarder
adhesi ve tape. Bio-based materials shall be utilized when possible.

8. All PVC and netal jacketing shall be installed so as to naturally
shed water. Joints shall point down and shall be sealed with either
adhesi ve or caul king (except for periodic slip joints). Bio-based
materials shall be utilized when possible.

9. Note the NFPA 90A burning characteristic requirenments of 25/50 in
paragraph "Quality Assurance". Refer to paragraph “Genera
Requi rements” for itens not to be insulated

10. M nimum thickness in mllimeter (inches) specified in the
schedul e at the end of this section

F. Flexible Elastonmeric Cellular Thermal Insulation:

1. Apply insulation and fabricate fittings in accordance with the
manuf acturer's installation instructions and finish with two coats
of weather resistant finish as recomrended by the insulation
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manuf acturer. External vapor barrier jacketing nmay be required for

expected or anticipated high hum dity exposures. See ASTM C1710.
2. Pipe and tubing insulation:

a. Use proper size material. Do not stretch or strain insulation.

b. To avoid undue conpression of insulation, use supports as
recommended by the el astoneric insulation manufacturer.
Insul ati on shields are specified under Section 22 05 11, COVMON
WORK RESULTS FOR PLUMBI NG

c. Wiere possible, slip insulation over the pipe or tubing prior to
connection, and seal the butt joints with adhesive. Were the
slip-on technique is not possible, slit the insulation and apply
it to the pipe sealing the seamand joints with contact adhesive
Optional tape sealing, as recomended by the manufacturer, may be
enpl oyed. Bio-based materials shall be utilized when possible.

3. Apply sheet insulation to flat or large curved surfaces with 100
percent adhesive coverage. For fittings and | arge pipe, apply
adhesive to seans only.

4. Pipe insulation: nomnal thickness in mllineters (inches as

specified in the schedule at the end of this section.
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I nsul ati on Thi ckness MIlinmeters (Inches)
Nomi nal Pipe Size MIlineters (Inches)

Qper ati ng I nsul ati on Less than |25 - 32 38 - 75 100 (4)
Tenmperature Mat er i al 25 (1) (1 -1 |(1%- 3) |and
Range/ Servi ce G eater
38-60 degrees C M neral Fi ber 38 (1.5) 38 (1.5) 50 (2.0) |50 (2.0)
(100- 140 degrees F) (Above ground
(Domestic Hot Water | Piping only)
Supply and Return)
38-60 degrees C Fl exi bl e 38 (1.5) 38 (1.5) 50 (2.0) |50 (2.0)
(100- 140 degrees F) El astoneric
(Donestic Hot Water |Cellular
Supply and Return) Thermal (Above

ground pi pi ng

only)
38-60 degrees C Cellular Gass |38 (1.5) 38 (1.5) 50 (2.0) |50 (2.0)
(100- 140 degrees F) | Ther mal
(Domestic Hot Water
Supply and Return)
(4-15 degrees C Fl exi bl e 25 (1.0) 25(1.0) 25 (1.0) |25 (1.0
(40-60 degrees F) El astoneric

Cel [ ul ar

Ther mal (Above

ground pi pi ng

only)
4-15 degrees C Cellular Gass |38 (1.5) 38 (1.5) 38 (1.5) |38 (1.5
(40-60 degrees F) Ther mal

---END- - -
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SECTION 22 11 00
FACI LI TY WATER DI STRI BUTI ON
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Donestic water systens, including piping, equipnent and all necessary
accessories as designated in this section
B. A conmplete listing of all acronynms and abbrevi ations are included in
Section 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG
1. 2 RELATED WORK
Section 01 00 00, GENERAL REQUI REMENTS
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES
Section 01 81 13, SUSTAI NABLE CONSTRUCTI ON REQUI REMENTS
Section 07 84 00, Fl RESTOPPI NG
Section 07 92 00, JO NT SEALANTS
Section 09 91 00, PAI NTI NG
Section 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG
. Section 22 07 11, PLUMBI NG | NSULATI ON.
1.3 APPLI CABLE PUBLI CATI ONS

IommoOom>»

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. Anmerican Society of Mechani cal Engi neers (ASME)

Al13. 1- 2007 (R2013) ..... Scherme for ldentification of Piping Systens

B16.3-2011 ............. Mal | eabl e Iron Threaded Fittings: C asses 150
and 300

B16.9-2012 ............. Fact ory- Made Wought Butt welding Fittings

B16.11-2011 ............ Forged Fittings, Socket-Wel ding and Threaded

B16. 12- 2009 (R2014) .... Cast Iron Threaded Drai nage Fittings

B16. 15-2013 ........... Cast Copper Alloy Threaded Fittings: O asses
125 and 250

B16.18-2012 ............ Cast Copper Alloy Sol der Joint Pressure
Fittings

B16.22-2013 ............ W ought Copper and Copper All oy Sol der-Joint
Pressure Fittings

B16.24-2011 ............ Cast Copper Alloy Pipe Flanges and Fl anged
Fittings: O asses 150, 300, 600, 900, 1500, and
2500
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Copper and Copper Al loy Press-Connect Fittings

Code -

Brazi ng,

C. American Society of Sanitary Engi neers (ASSE):

1010-2004 .............

Per f ormance Requirenments for Water

Arresters

D. Anmerican Society for Testing and Materials (ASTM:

AATI AATM 1999 (R2014) . .

A53/ A53M 2012 . ..... ...

A183-2014 .............

A269/ A269M 2014el . . . ..

A312/ A312M 2015 ... .. ..

A403/ A4O3M 2014 . ... ...

A536- 1984 (R2014)

A733-2013 .............

B32- 2008 (R2014)

B43-2014 ..............

B61- 2008 (R2013)

B62-2009 ..............

B75/B75M 2011 . ........
B88-2014 ..............

Contract No. VA797S-16-Q 0024
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St andard Speci fication for
Iron Castings
St andard Specification for

and Fusing Qualifications

Hanmmer

Ferritic Malleable

Pi pe, Steel, Bl ack

and Hot - Di pped, Zinc-Coated, Wl ded and

Seanl ess

St andard Specification for
Bolts and Nuts

St andard Specification for
Austenitic Stainless Steel
Service

St andard Specification for

Carbon Steel Track

Seanl ess and Wel ded
Tubi ng for General

Seanl ess, Wl ded,

and Heavily Cold Wrked Austenitic Stainless

St eel Pipes

St andard Specification for
Stai nl ess Steel Piping
St andard Specification for
Castings

St andard Specification for
Carbon Steel
Pi pe Ni ppl es
St andard Specification for
St andard Specification for
Pi pe, Standard Sizes

St andard Specification for
Bronze Casti ngs

St andard Specification for
or Qunce Metal Castings

St andard Specification for
St andard Specification for

Wat er Tube

22 11 00 - 2

W ought Austenitic

Fittings

Ductile Iron

Wl ded and Seam ess

and Austenitic Stainless Steel

Sol der Met al
Seam ess Red Brass

St eam or Val ve

Conposition Bronze

Seaml ess Copper Tube
Seanl ess Copper
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B584-2014 .............. St andard Speci fication for Copper Alloy Sand

Castings for Ceneral Applications

B687-1999 (R2011) ...... St andard Speci fication for Brass, Copper, and
Chrom um Pl ated Pi pe N pples

C919-2012 . ............. St andard Practice for Use of Sealants in
Acoustical Applications

D1785-2012 ............. St andard Speci fication for Poly (Vinyl
Chloride) (PVC) Plastic Pipe, Schedules 40, 80,
and 120

D2000-2012 ............. Standard C assification System for Rubber
Products in Autonotive Applications

D2564-2012 ............. St andard Specification for Solvent Cenents for
Poly (Vinyl Chloride) (PVC) Plastic Piping
Syst ens

D2657-2007 ............. Standard Practice for Heat Fusion Joining of
Pol yol efin Pipe and Fittings

D2855- 1996 (R2010) ..... Standard Practice for Mking Sol vent - Cenment ed
Joints with Poly (Vinyl Chloride) (PVC) Pipe
and Fittings

D4101-2014 . ............ St andard Specification for Polypropyl ene
Injection and Extrusion Mterials
E1120-2008 ............. St andard Specification for Liquid Chlorine
E1229-2008 ............. St andard Specification for Cal cium Hypochlorite
F2389-2010 ............. St andard Specification for Pressure-rated
Pol ypropyl ene (PP) Pi ping Systens
F2620-2013 ............. Standard Practice for Heat Fusion Joining of
Pol yet hyl ene Pi pe and Fittings
F2769-2014 ............. St andard Speci fication for Polyethyl ene of

Rai sed Tenperature (PE-RT) Plastic Hot and
Col d-Wat er Tubing and Distribution Systens
E. American Water Wrks Association (AWM) :

Cl10-2012 .............. Ductile-Iron and Gray-lron Fittings

C151-2009 .............. Ductile Iron Pipe, Centrifugally Cast

C153-2011 .............. Ductil e-lron Conpact Fittings

C203-2008 .............. Coal - Tar Protective Coatings and Linings for
Steel Water Pipelines - Enanel and Tape - Hot
Appl i ed

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 22 11 00 - 3 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Geat Lakes CMOP

Hne, Illinois 60141
09-01- 15
C213-2007 . .....coi i Fusi on- Bonded Epoxy Coating for the Interior
and Exterior of Steel Water Pipelines
C651-2014 .............. Di si nfecting Water Mains

F. American Wel di ng Society (AWS):
A5. 8M A5. 8-2011-AMDL ... Specification for Filler Metals for Brazing and
Braze Wl ding
G International Code Council (1CC):

IPC2012 ............... International Plunbing Code
H. Manufacturers Specification Society (MS):
SP-58-2009 ............. Pi pe Hangers and Supports - Materials, Design,

Manuf acture, Sel ection, Application, and

Installation

SP-72-2010a ............ Bal | Valves with Flanged or Butt-Wl ding Ends
for General Service
SP-110-2010 ............ Bal | Val ves Threaded, Socket-Welding, Sol der

Joint, Gooved and Fl ared Ends
I. NSF International (NSF):

14-2015 ................ Pl asti cs Pi ping System Conponents and Rel at ed
Materi al s
61-2014a ............... Dri nki ng Water System Conponents — Health
Effects
372-2011 ... Dri nki ng Water System Conponents — Lead Content
J. Plunbing and Drainage Institute (PDl):
PDI -VWH 201-2010 ........ Water Hammer Arrestors
K. Departnent of Veterans Affairs:
H 18-8-2013 ............ Sei sm ¢ Desi gn Handbook

1.4 SUBM TTALS

A. Submittals, including nunber of required copies, shall be subnmitted in
accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES.

B. Information and material submitted under this section shall be nmarked
“SUBM TTED UNDER SECTI ON 22 11 00, FACI LI TY WATER DI STRI BUTI ONS", with
appl i cabl e paragraph identification.

C. Manufacturer's Literature and Data including: Full item description and
opti onal features and accessories. Include dinmensions, weights,
materi al s, applications, standard conpliance, nodel nunbers, size, and

capacity.
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1. All itens listed in Part 2 - Products

D. Conpl ete operating and nmai ntenance manual s i ncludi ng wiring di agrans,
techni cal data sheets and information for ordering replacenent parts:
1. Include conplete list indicating all conmponents of the systens.

2. Include conplete diagrans of the internal wiring for each item of
equi pnent .
3. Diagrans shall have their termnals identified to facilitate
instal |l ati on, operation and nmi nt enance.
1.5 QUALITY ASSURANCE

A. A certificate shall be submtted prior to welding of steel piping
showi ng the Wl der’s certification. The certificate shall be current
and no nore than one year old. Wlder’s qualifications shall be in
accordance with ASME BPVC Section I X

B. All grooved joint couplings, fittings, valves, and specialties shall be
the products of a single nanufacturer. G ooving tools shall be by the
same manufacturer as the groove conponents.

C. Al pipe, couplings, fittings, and specialties shall bear the
identification of the manufacturer and any marki ngs required by the
applicabl e referenced standards.

D. Bi o-Based Materials: For products designated by the USDA' s Bio-
Preferred Program provide products that nmeet or exceed USDA
reconmendati ons for bio-based content, so |long as products neet al
performance requirements in this specifications section. For nore
i nformati on regarding the product categories covered by the Bio-
Preferred Program visit http://ww.bi opreferred. gov.

1. 6 SPARE PARTS

A. For nechanical press-connect fittings, provide tools required for each

pi pe size used at the facility.
1.7 AS-BU LT DOCUMENTATI ON

A. Submit manufacturer’s literature and data updated to include submttal
revi ew conments and any equi pnent substitutions.

B. Subnit operation and mai ntenance data updated to include submttal
revi ew coments, substitutions and construction revisions shall be //
in electronic version on conpact disc or DVD inserted into a three ring
bi nder. Al aspects of system operation and mai nt enance procedures,
i ncluding piping isonetrics, wiring diagrams of all circuits, a witten
description of system design, control |ogic, and sequence of operation
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shall be included in the operation and nmai nt enance manual . The

operati ons and mai ntenance manual shall include troubl eshooting
techni ques and procedures for energency situations. Notes on al
speci al systens or devices shall be included. A list of recomended
spare parts (manufacturer, nodel number, and quantity) shall be
furnished. Information explaining any special knowl edge or tools the
owner will be required to enploy shall be inserted into the As-Built
docunent ati on.

C. The installing contractor shall maintain as-built draw ngs of each
conpl eted phase for verification; and, shall provide the conplete set
at the time of final systens certification testing. As-built draw ngs
are to be provided, and a copy of themin Auto-CAD version 2015
provi ded on conpact disk or DVD. Should the installing contractor
engage the testing conpany to provide as-built or any portion thereof,
it shall not be deermed a conflict of interest or breach of the ‘third
party testing conmpany’ requirenent.

D. Certification docunentation shall be provided to COR 10 worki ng days
prior to subnmitting the request for final inspection. The docunentation
shall include all test results, the names of individuals performng
work for the testing agency on this project, detailed procedures
followed for all tests, and certificate if applicable that all results
of tests were within limts specified. If a certificate is not
avai l abl e, all docunentation shall be on the Certifier’s |etterhead

PART 2 - PRODUCTS
2.1 MATERI ALS

A. Material or equipnment containing a weighted average of greater than
0. 25 percent lead are prohibited in any potable water systemintended
for human consunption, and shall be certified in accordance with NSF 61
or NSF 372. Endpoint devices used to dispense water for drinking shal
neet the requirements of NSF 61, Section 9

B. Plastic pipe, fittings, and solvent cement shall nmeet NSF 14 and shal
be NSF listed for the service intended.

2.3 ABOVE GROUND (I NTERI OR) WATER PI PI NG
A. Pipe: Copper tube, ASTM B88, Type L, drawn.
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B. Fittings for Copper Tube:

1. Wought copper or bronze castings conformng to ASME B16. 18 and
B16. 22. Unions shall be bronze, MSS SP-72, MSS SP-110, sol der or
braze joints. Use 95/5 tin and antinony for all soldered joints.

2. Gooved fittings, 2 to 6 inch wought copper ASTM B75/B75M C12200,
2070 kpa (300 psig) minimmductile iron, ASTM A536 G ade 448-310-12
(Grade 65-45-12), or malleable iron, ASTM A47/ AA7TM Grade 22410
(Grade 32510) housing, with EPDM gasket, steel track head bolts,
ASTM A183, coated with copper col ored al kyd enanel .

3. Mechani cal press-connect fittings for copper pipe and tube shal
conformto the material and sizing requirenments of ASME B16.51, NSF
61 approved, 2 inch size and snaller nechanical press-connect
fittings, double pressed type, with EPDM (et hyl ene propyl ene di ene
nmonomer) non-toxic synthetic rubber sealing el enents and un-pressed
fitting identification feature

4. Mechanically forned tee connection: Form mechanically extracted
collars in a continuous operation by drilling pilot hole and draw ng
out tube surface to formcollar, having a height of not |ess than
three tinmes the thickness of tube wall. Adjustable collaring device
shall ensure proper tolerance and conplete unifornity of the joint.
Not ch and di npl e joining branch tube in a single process to provide
free fl ow where the branch tube penetrates the fitting. Braze
joints.

5. Flanged fittings, bronze, class 150, solder-joint ends conformng to
ASME B16. 24.

C. Fittings for Stainless Steel:

1. Stainless steel butt-welded fittings, Type 316, Schedule 10
conform ng to ASME B16. 9

2. Gooved fittings, stainless steel, Type 316, Schedule 10, conform ng
to ASTM A403/ A403M Segnental ly fabricated fittings are not all owed.
Mechani cal grooved couplings, ductile iron, 4138 kPa (600 psig),
ASTM A536 Grade 448-310-12 (Grade 65-45-12), or nalleable iron, ASTM
A4TI AMATM Grade 22410 (Grade 32510) housing, with EPDM gasket, steel
track head bolts, ASTM A183, coated with copper col ored al kyd
enanel

D. Adapters: Provide adapters for joining pipe or tubing with dissimlar
end connecti ons
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Sol der: ASTM B32 all oy type Sb5, HA or HB. Provide non-corrosive fl ux.

F. Brazing alloy: AWS A5.8M A5.8, brazing filler nmetals shall be BCuP

series for copper to copper joints and BAg series for copper to stee

joints.
2.4 EXPOSED WATER PI PI NG
A. Finished Room Use full iron pipe size chrome plated brass piping for

exposed water piping connecting fixtures, casework, cabinets, equipnent

and reagent racks when not conceal ed by apron including those furni shed

by the Government or specified in other sections.

1. Pipe: ASTM B43, standard wei ght.

2. Fittings: ASME B16.15 cast bronze threaded fittings with chrone
finish.

N ppl es: ASTM B687, Chroni un pl at ed
Uni ons: MBS SP-72, MSS SP-110, brass or bronze with chrone finish.
Unions 2-1/2 inches and | arger shall be flange type with approved
gasket s.
2.8 DI ELECTRI C FI TTI NGS
A. Provide dielectric couplings or unions between pipe of dissimlar
netal s.
2.9 STERI LI ZATI ON CHEM CALS
A. Hypochlorite: ASTM E1120
B. Liquid Chlorine: ASTM E1229.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Ceneral: Conply with the International Plunbing Code and the foll ow ng:

1. Install branch piping for water fromthe piping system and connect
to all fixtures, valves, cocks, outlets, casework, cabinets and
equi pnent, including those furnished by the Government or specified
in other sections.

2. Pipe shall be round and straight. Cutting shall be done wi th proper
tools. Pipe, except for plastic and glass, shall be reaned to renpve
burrs and a clean snmooth finish restored to full pipe inside
di anet er.

3. Al pipe runs shall be laid out to avoid interference with other
wor k/ t r ades.

4. Install union and shut-off valve on pressure piping at connections

to equi prment.
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5. Pi pe Hangers, Supports and Accessories

a. Al piping shall be supported per the IPC, H-18-8 Seisnic Design

Handbook, MSS SP-58, and SMACNA as required

b. Shop Painting and Pl ating: Hangers, supports, rods, inserts and
accessories used for pipe supports shall be shop coated with zinc
chromate primer paint. Electroplated copper hanger rods, hangers
and accessories may be used with copper tubing.

c. Floor, Wall and Ceiling Plates, Supports, Hangers:

1) Solid or split un-plated cast iron.

2) Al plates shall be provided with set screws.

3) Pipe Hangers: Height adjustable clevis type

4) Adjustable Floor Rests and Base Fl anges: Steel

5) Concrete Inserts: "Universal" or continuous slotted type.

6) Hanger Rods: M1d, |ow carbon steel, fully threaded or
Threaded at each end with two renovable nuts at each end for
positioning rod and hanger and | ocking each in place.

7) Pipe Hangers and Riser C anps: Mlleable iron or carbon steel
Pi pe Hangers and riser clanps shall have a copper finish when
supporting bare copper pipe or tubing

8) Rollers: Cast iron.

9) Self-drilling type expansion shields shall be "Phillips" type
wi th case hardened steel expander plugs.

10) Hangers and supports utilized with insulated pipe and tubing
shal | have 180 degree (mnimum metal protection shield
centered on and wel ded to the hanger and support. The shield
thi ckness and | ength shall be engi neered and sized for
di stribution of |loads to preclude crushing of insulation
wi t hout breaking the vapor barrier. The shield shall be sized
for the insulation and have flared edges to protect
vapor-retardant jacket facing. To prevent the shield from
sliding out of the clevis hanger during pipe novenent, center-
ri bbed shields shall be used

11) M scel l aneous Materials: As specified, required, directed or
as noted on the drawi ngs for proper installation of hangers,
supports and accessories. |If the vertical distance exceeds 6.1

m (20 feet) for cast iron pipe additional support shall be
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provided in the center of that span. Provide all necessary

auxiliary steel to provide that support.

12) Wth the installation of each flexible expansion joint,
provide piping restraints for the upstream and downstream
section of the piping at the flexible expansion joint. Provide
cal cul ations supporting the restraint |ength design and type
of selected restraints. Restraint calculations shall be based
on the criteria fromthe manufacturer regarding their
restraint design

6. Install chrome plated cast brass escutcheon with set screw at each
wal |, floor and ceiling penetration in exposed finished |ocations
and wi thin cabinets and mil | work.

7. Penetrations:

a. Firestopping: Were pipes pass through fire partitions, fire
wal | s, snoke partitions, or floors, install a fire stop that
provides an effective barrier against the spread of fire, snoke,
and gases as specified in Section 07 84 00, FlIRESTOPPI NG
Conpletely fill and seal clearances between raceways and openi ngs
with the firestopping materials.

b. Waterproofing: At floor penetrations, conpletely seal clearances
around the pipe and nake watertight with sealant as specified in
Section 07 92 00, JO NT SEALANTS. Bi o-based materials shall be
utilized when possible

c. Acoustical sealant: Were pipes pass through sound rated walls,
seal around the pipe penetration with an acoustical seal ant that
is conpliant with ASTM C919

8. Mechani cal press-connect fitting connections shall be made in
accordance with the manufacturer’s installation instructions. The
tubing shall be fully inserted into the fitting and the tubing

mar ked at the shoul der of the fitting. The fitting alignnent shal

be checked against the mark on the tubing to assure the tubing is

fully engaged (inserted) in the fitting. Ensure the tube is
conpletely inserted to the fitting stop (appropriate depth) and
squared with the fitting prior to applying the pressing jaws onto
the fitting. The joints shall be pressed using the tool (s) approved
by the manufacturer. M nimum di stance between fittings shall be in
accordance with the manufacturer’s requirenments. \Wen the pressing
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cycle is conplete, visually inspect the joint to ensure the tube has

remai ned fully inserted, as evidenced by the visible insertion mark.

Donestic Water piping shall conformto the follow ng:

1. Gade all lines to facilitate drainage. Provide drain valves at
bottomof risers and all low points in system Design donestic hot
water circulating lines with no traps.

2. Connect branch lines at bottom of main serving fixtures bel ow and
pitch down so that nmain may be drai ned through fixture. Connect
branch lines to top of main serving only fixtures [ocated on fl oor
above

3.2 TESTS

A

General: Test systemeither in its entirety or in sections. Submt
testing plan to COR 10 worki ng days prior to test date.

Pot abl e Water System Test after installation of piping and donestic
wat er heaters, but before piping is conceal ed, before covering is
applied, and before plunbing fixtures are connected. Fill systens with
wat er and maintain hydrostatic pressure of 1035 kPa (150 psig) gage for
two hours. No decrease in pressure is allowed. Provide a pressure gage
with a shutoff and bl eeder valve at the highest point of the piping
bei ng tested. Pressure gauge shall have 1 psig increnments

Re- agent Grade Water Systens: Fill systemw th water and naintain
hydrostatic pressure of 1380 kPa (200 psig) gage during inspection and
prove tight.

Al O her Piping Tests: Test new installed piping under 1-1/2 times
actual operating conditions and prove tight.

The test pressure shall hold for the minimumtinme duration required by

the applicable plunbing code or authority having jurisdiction.

3. 3 STERI LI ZATI ON

A

After tests have been successfully conpleted, thoroughly flush and
sterilize the interior donestic water distribution systemin accordance
with AWM C651.
Use liquid chlorine or hypochlorite for sterilization

---END- - -
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PART 1 - GENERAL
1.1 DESCRI PTI ON
A. The requirenments of this Section apply to all sections of D vision 23.
B. Definitions:

1. Exposed: Piping, ductwork, and equi pnent exposed to view in finished

roons.

2. Option or optional:

nmet hod.
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SECTION 23 05 11
COMMON WORK RESULTS FOR HVAC

Contractor's choice of an alternate material or

3. COR Contracting Oficer’'s Representative.
1.2 RELATED WORK

Section
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Section
Section
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Section
Section
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EQUI PVENT

H. Section
Section

J. Section
K. Section
L. Section
M
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23
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26
26

Section 26
1.3 QUALITY ASSURANCE

A. Mechani cal ,

efficient,

and safely accessi bl e,

speci fied. The systens shall

00
33
84
92
91
05
05

05
07
08
05
05
29

el ectrical

dur abl e,

00,
23,
00,
00,
00,
12,
41,

93,
11,
00,
11,
19,

GENERAL REQUI REMENTS

SHOP DRAW NGS, PRODUCT DATA, and SAMPLES

FI RESTOPPI NG
JO NT SEALANTS
PAI NTI NG

GENERAL MOTCOR REQUI REMENTS FOR HVAC
NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG and

TESTI NG, ADJUSTI NG and BALANCI NG FOR HVAC

HVAC | NSULATI ON.
COWM SSI ONI NG OF HVAC

SYSTEMS.

REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
LOW VOLTAGE ELECTRI CAL POAER CONDUI TS and CABLES.
11, LOMVOLTAGE MOTOR STARTERS

and associ ated systens shall be safe, reliable,
easily and safely operable and mai ntai nable, easily
and in conpliance with applicable codes as

be conprised of high quality

institutional-class and industrial-class products of manufacturers that

are experienced specialists in the required product lines. All

construction firms and personnel shall be experienced and qualified

specialists in industrial

B. Fl ow Rate Tol erance for HVAC Equi prment:
ADJUSTI NG, AND BALANCI NG FOR HVAC.
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and institutional HVAC

Section 23 05 93, TESTI NG
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C. Equi pnent Vi bration Tol erance:

1. Refer to Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC
Pl PI NG and EQUI PMENT. Equi pnent shall be factory-bal anced to this
tol erance and re-bal anced on site, as necessary.

2. After HVAC air bal ance work is conpleted and pernmanent drive sheaves
are in place, performfield nechanical bal ancing and adjustments
required to nmeet the specified vibration tol erance.

D. Products Criteria:

1. Standard Products: Material and equi pment shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at least 3 years (or |onger as specified
el sewhere). The design, nodel and size of each item shall have been
in satisfactory and efficient operation on at |east three
installations for approximtely three years. However, digital
el ectroni cs devices, software and systems such as controls,
instruments, conputer work station, shall be the current generation
of technol ogy and basic design that has a proven satisfactory
service record of at least three years. See other specification
sections for any exceptions and/or additional requirenments.

2. Al itenms furnished shall be free fromdefects that woul d adversely
af fect the performance, maintainability and appearance of individua
conponents and overall assenbly.

3. Conformto codes and standards as required by the specifications.
Conformto local codes, if required by local authorities such as the
natural gas supplier, if the local codes are nore stringent then
those specified. Refer any conflicts to the Resident Engineer.

4, Multiple Units: When two or nore units of materials or equipnent of
the sane type or class are required, these units shall be products
of one manufacturer.

5. Assenbled Units: Manufacturers of equi pnment assenblies, which use
conponents nade by others, assune conplete responsibility for the
final assenbl ed product.

6. Nanepl ates: Nanepl ate bearing manufacturer's nane or identifiable
trademark shall be securely affixed in a conspi cuous place on
equi pnent, or nane or trademark cast integrally with equi pnent,

st anped or otherw se permanently marked on each item of equipnent.
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7. Asbestos products or equi pnent or materials containing asbestos

shall not be used
E. Equi pment Service Organizations:

1. HVAC. Products and systens shall be supported by service
organi zations that maintain a conplete inventory of repair parts and
are located within 50 miles to the site

F. HVAC Mechani cal Systens Wl di ng: Before any welding is perforned,
contractor shall subnmit a certificate certifying that wel ders conply
with the follow ng requirenents:

1. Qualify welding processes and operators for piping according to ASME
"Boil er and Pressure Vessel Code", Section IX, "Welding and Brazing
Qualifications".

2. Conply with provisions of ASME B31 series "Code for Pressure
Pi pi ng"

3. Certify that each wel der has passed Anerican Wl di ng Society (AWS)
qualification tests for the welding processes involved, and that
certification is current.

G Execution (Installation, Construction) Quality:

1. Apply and install all itenms in accordance wi th manufacturer's
witten instructions. Refer conflicts between the manufacturer's
instructions and the contract drawi ngs and specifications to the
Resi dent Engineer for resolution. Provide witten hard copies or
conputer files of manufacturer’s installation instructions to the
COR at |east two weeks prior to commencing installation of any item
Installation of the itemw |l not be allowed to proceed until the
reconmendati ons are received. Failure to furnish these
recomendations is a cause for rejection of the materi al

2. Provide conplete | ayout draw ngs required by Paragraph, SUBM TTALS
Do not commence construction work on any systemuntil the |ayout
drawi ngs have been approved

H. Upon request by Governnent, provide lists of previous installations for
selected itens of equipment. |nclude contact persons who will serve as
references, with tel ephone nunbers and e-nmail|l addresses.

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT

DATA, AND SAMPLES, and with requirenents in the individua

speci fication sections.
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B. Contractor shall make all necessary field neasurenents and

investigations to assure that the equi pnent and assenblies will neet

contract requirenents.

C. If equipnent is submitted which differs in arrangenent fromthat shown,
provi de drawi ngs that show the rearrangenent of all associated systens.
Approval will be given only if all features of the equipnment and
associ ated systemns, including accessibility, are equivalent to that
required by the contract.

D. Prior to submtting shop drawi ngs for approval, contractor shal
certify in witing that manufacturers of all major itens of equi pment
have each revi ewed draw ngs and specifications, and have jointly
coordi nated and properly integrated their equi pnent and controls to
provide a conplete and efficient installation

E. Subnmittals and shop drawi ngs for interdependent itens, containing
appl i cabl e descriptive information, shall be furnished together and
conplete in a group. Coordinate and properly integrate materials and
equi pnent in each group to provide a conpletely conpatible and
efficient.

F. Manufacturer's Literature and Data: Submit under the pertinent section
rather than under this section.

1. Subnmit belt drive with the driven equi pnent. Subnit selection data
for specific drives when requested by the Resident Engi neer

2. Submit electric notor data and vari able speed drive data with the
driven equi pnent.

Equi prent and materials identification

Fi re-stopping nmateri al s.

Hangers, inserts, supports and bracing. Provide |oad cal cul ati ons
for variable spring and constant support hangers.

6. wall, floor, and ceiling plates.

G HVAC Mai ntenance Data and Operating |nstructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUI REMENTS, Article, INSTRUCTIONS, for systens and
equi pnent .

2. Provide a listing of recormended repl acenent parts for keeping in
stock supply, including sources of supply, for equipnent. Include in
the listing belts for equipnent: Belt manufacturer, nodel nunber,
size and style, and distinguished whether of multiple belt sets.
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H. Provi de copi es of approved HVAC equi pnent subnittals to the Testing,

Adj usting and Bal anci ng Subcontractor.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.
B. Air Conditioning, Heating and Refrigeration Institute (AHRI):

430-2009 ............... Central Station Air-Handling Units
C. American National Standard Institute (ANSI):
B31.1-2007 ............. Power Pi pi ng
D. Rubber Manufacturers Association (ANSI/RM):
I P-20-2007 ............. Specifications for Drives Using C assical

V-Bel ts and Sheaves
IP-21-2009 ............. Specifications for Drives Using Doubl e-V
(Hexagonal ) Belts
| P-22-2007 ............. Specifications for Drives Using Narrow V-Belts
and Sheaves
E. Air Mwvenent and Control Association (AMCA):
410-96 ...... ... ... Recommended Safety Practices for Air Mving
Devi ces
F. American Society of Mechani cal Engi neers (ASME):
Boi | er and Pressure Vessel Code (BPVC):

Section 1-2007 ......... Power Boil ers

Section | X-2007 ........ Wel di ng and Brazing Qualifications

Code for Pressure Piping:

B31.1-2007 ............. Power Pi pi ng

G American Society for Testing and Materials (ASTM:

A36/ AB6BM 08 . ........... St andard Specification for Carbon Structural
St eel

A575-96(2007) .......... St andard Speci fication for Steel Bars, Carbon,
Merchant Quality, M G ades

E84-10 ................. St andard Test Method for Surface Burning
Characteristics of Building Materials

E119-09¢c ............... St andard Test Methods for Fire Tests of

Bui | di ng Construction and Materials
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H. Manufacturers Standardi zati on Society (MSS) of the Valve and Fittings

I ndustry, Inc:
SP-58-2009 ............. Pi pe Hangers and Supports-Mterials, Design and
Manuf acture, Sel ection, Application, and

Installation

SP 69-2003 ............. Pi pe Hangers and Supports-Sel ection and
Application
SP 127-2001 ............ Bracing for Piping Systens, Seismic — Wnd —

Dynami c, Design, Selection, Application
I. National Electrical Manufacturers Association (NEMA):
M51-2009 .............. Mbt ors and Generators
J. National Fire Protection Association (NFPA):

31-06 . ... Standard for Installation of Q-Burning
Equi pnent

54-09 .................. Nati onal Fuel Gas Code

70-08 .. ... Nati onal Electrical Code

85-07 ... Boi | er and Combustion Systenms Hazards Code

90A-09 .......... .. ... Standard for the Installation of Ar

Condi tioning and Ventil ating Systens

101-09 . ....... ... .. ... Life Safety Code

1.6 DELI VERY, STORAGE AND HANDLI NG
A. Protection of Equi pnent:

1. Equi prent and naterial placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not
the Governnent has reinbursed the Contractor for the equi pment and
material. The Contractor is solely responsible for the protection of
such equi pnent and material against any danage.

2. Place danmaged equi pment in first class, new operating condition; or
repl ace sane as determ ned and directed by the Resident Engineer.
Such repair or replacenent shall be at no additional cost to the
Cover nnent .

3. Protect interiors of new equi pment and pi ping systens agai nst entry
of foreign matter. C ean both inside and outside before painting or
pl aci ng equi pnent in operation

4. Existing equi pment and pi pi ng bei ng worked on by the Contractor
shall be under the custody and responsibility of the Contractor and

shall be protected as required for new work
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B. d eanliness of Piping and Equi pnment Systens:

1. Exercise care in storage and handling of equipnment and piping
material to be incorporated in the work. Renpve debris arising from
cutting, threading and wel di ng of piping

2. Piping systens shall be flushed, blown or pigged as necessary to
deliver clean systens.

3. Cean interior of all tanks prior to delivery for beneficial use by
the CGovernnent.

4. Boilers shall be left clean following final internal inspection by
CGovernment i nsurance representative or inspector

5. Contractor shall be fully responsible for all costs, damage, and
delay arising fromfailure to provide clean systens.

1.7 JOB CONDI TIONS — WORK | N EXI STI NG BUI LDI NG

A. Building Operation: Governnment enployees will be continuously operating
and managing all facilities, including tenporary facilities, that serve
the medi cal center

B. Mai ntenance of Service: Schedule all work to permit continuous service
as required by the nedical center

C. Steam and Condensate Service Interruptions: Limted steam and
condensate service interruptions, as required for interconnections of
new and existing systems, will be pernmitted by the Resident Engi neer
duri ng periods when the denands are not critical to the operation of

the nedical center. These non-critical periods are linmted to between 8

pmand 5 amin the appropriate off-season (if applicable). Provide at

| east one week advance notice to the Resident Engi neer.

D. Phasing of Work: Conmply with all requirements shown on draw ngs or
speci fi ed.

E. Building Wrki ng Environnent: Maintain the architectural and structura
integrity of the building and the working environnent at all tines.

Mai ntain the interior of building at 18 degrees C (65 degrees F)

mnimm Limt the opening of doors, wi ndows or other access openings

to brief periods as necessary for rigging purposes. No storm water or
ground wat er | eakage permitted. Provide daily clean-up of construction
and denolition debris on all floor surfaces and on all equi pnent being
operated by VA

F. Acceptance of Work for Government Operation: As new facilities are nmade

avai l abl e for operation and these facilities are of beneficial use to
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the Governnent, inspections will be nmade and tests will be perforned

Based on the inspections, a list of contract deficiencies will be
issued to the Contractor. After correction of deficiencies as necessary
for beneficial use, the Contracting Officer will process necessary
acceptance and the equi pnment will then be under the control and
operation of Government personnel

PART 2 - PRODUCTS

2.1 FACTORY- ASSEMBLED PRODUCTS

A. Provide nmaxi num st andar di zati on of conponents to reduce spare part
requi rements

B. Manufacturers of equi pment assenblies that include conponents nade by
ot hers shall assune conplete responsibility for final assenbled unit.
1. All conponents of an assenbled unit need not be products of sane

manuf act urer.

2. Constituent parts that are alike shall be products of a single
manuf act urer.

3. Conponents shall be conpatible with each other and with the tota
assenbly for intended service.

4. Contractor shall guarantee performance of assenblies of conponents,
and shall repair or replace elenents of the assenblies as required
to deliver specified performance of the conplete assenbly.

C. Conponents of equipnent shall bear nanufacturer's nane and tradenark,
nodel nunber, serial nunber and performance data on a nane plate
securely affixed in a conspicuous place, or cast integral wth, stanped
or otherw se permanently marked upon the conponents of the equipnent.

D. Major itens of equipnment, which serve the sane function, nust be the
same make and nodel. Exceptions will be pernitted if performance
requi rements cannot be net.

2.2 COWPATIBILITY OF RELATED EQUI PVENT

Equi prent and materials installed shall be conpatible in all respects

with other itens being furnished and with existing itens so that the

result will be a conplete and fully operational plant that conforns to
contract requirenents.
2.3 BELT DRI VES

A. Type: ANSI/RMA standard V-belts with proper notor pulley and driven
sheave. Belts shall be constructed of reinforced cord and rubber.

B. Dinensions, rating and selection standards: ANSI/RVA |IP-20 and | P-21
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C. M ni mum Horsepower Rating: Mtor horsepower plus reconmended ANSI/ RVA

service factor (not |ess than 20 percent) in addition to the ANSI/RVA
al  owances for pitch diameter, center distance, and arc of contact.
D. Maxi mum Speed: 25 nis (5000 feet per mnute).
E. Adjustnent Provisions: For alignment and ANSI/RVA standard al | owances
for installation and take-up
F. Drives may utilize a single V-Belt (any cross section) when it is the
manuf act urer's standard.
G Miltiple Belts: Matched to ANSI/RMA specified linmts by neasurenment on
a belt measuring fixture. Seal matched sets together to prevent m xing
or partial |oss of sets. Replacenent, when necessary, shall be an
entire set of new natched belts.
H. Sheaves and Pul | eys:
1. Material: Pressed steel, or close grained cast iron
2. Bore: Fixed or bushing type for securing to shaft with keys
3. Balanced: Statically and dynam cally.
4. G oove spacing for driving and driven pulleys shall be the sane.
I. Drive Types, Based on ARl 435
1. Provide adjustable-pitch drive as follows:
a. Fan speeds up to 1800 RPM 7.5 kW (10 horsepower) and smaller.
b. Fan speeds over 1800 RPM 2.2 kW (3 horsepower) and snaller.

2. Provide fixed-pitch drives for drives larger than those |isted
above

3. The final fan speeds required to just neet the system CFM and
pressure requirements, without throttling, shall be determ ned by
adj ustment of a tenporary adjustabl e-pitch notor sheave or by fan
law calculation if a fixed-pitch drive is used initially.

2.4 DRI VE GUARDS

A. For machinery and equi pnent, provide guards as shown in AMCA 410 for
belts, chains, couplings, pulleys, sheaves, shafts, gears and other
novi ng parts regardl ess of height above the floor to prevent damage to
equi pnent and injury to personnel. Drive guards may be excluded where
notors and drives are inside factory fabricated air handling unit
casi ngs.

B. Punp shafts and couplings shall be fully guarded by a sheet stee
guard, covering coupling and shaft but not bearings. Material shall be

m ni nrum 16- gage sheet steel; ends shall be braked and drilled and
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attached to punp base with mni mumof four 6 mm (1/4-inch) bolts.

Rei nforce guard as necessary to prevent side play forcing guard onto
coupl i ngs.

C. V-belt and sheave assenblies shall be totally enclosed, firnly nounted
non-resonant. Quard shall be an assenbly of m ni nrum 22-gage sheet stee
and expanded or perforated nmetal to permnmit observation of belts. 25 mm
(one-inch) dianeter hole shall be provided at each shaft centerline to
pernit speed neasurenent.

D. Materials: Sheet steel, cast iron, expanded netal or wire nmesh rigidly
secured so as to be renovabl e without disassenbling pipe, duct, or
el ectrical connections to equipnent.

E. Access for Speed Measurenent: 25 nm (One inch) dianeter hole at each
shaft center

2.5 LI FTI NG ATTACHVENTS
Provi de equi pnment with suitable lifting attachnments to enabl e equi prent
to be lifted in its normal position. Lifting attachments shal
wi t hstand any handling conditions that m ght be encountered, w thout
bendi ng or distortion of shape, such as rapid | owering and braking of
| oad.

2.6 ELECTRI C MOTORS

A. Al material and equi pnment furnished and installation nethods shal
conformto the requirenments of Section 23 05 12, GENERAL MOTOR
REQUI REMENTS FOR HVAC, Section 26 29 11, LOWVOLTAGE MOTOR STARTERS
and, Section 26 05 19, LOWVOLTAGE ELECTRI CAL POMNER CONDUCTORS AND
CABLES (600 VOLTS AND BELOW. Provide all electrical wiring, conduit,
and devi ces necessary for the proper connection, protection and
operation of the systems. Provide special energy efficient prem um
efficiency type nmotors as schedul ed.

2.7 VARI ABLE SPEED MOTOR CONTROLLERS

A. Refer to Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
and Section 26 29 11, LOWVOLTAGE MOTOR STARTERS for specifications

B. The conbi nation of controller and nmotor shall be provided by the
manuf acturer of the driven equi pnent, such as punps and fans, and shal
be rated for 100 percent output performance. Multiple units of the sane
cl ass of equipnent, i.e. air handlers, fans, punps, shall be product of

a single manufacturer
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C. Motors shall be prem umefficiency type and be approved by the notor

controll er manufacturer. The controller-notor conbination shall be
guaranteed to provide full notor nanmepl ate horsepower in variable
frequency operation. Both driving and driven motor/fan sheaves shall be
fixed pitch.

D. Controller shall not add any current or voltage transients to the input
AC power distribution system DDC controls, sensitive nedica
equi pnent, etc., nor shall be affected from other devices on the AC
power system

E. Controller shall be provided with the foll ow ng operating features and
accessories:

1. Suitable for variable torque |oad.

2. Provide thermal magnetic circuit breaker or fused switch with
external operator and incomng line fuses. Unit shall be rated for
m ni mum 30,000 AIC. Provide AC input line reactors (3% i npedance on
i ncom ng power line. Provide output line reactors on |ine between
drive and nmotor for motors over 50 HP or where the distance between
the breaker and notor exceeds 50 feet.

2.8 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

A. Use synbol s, nomencl ature and equi pnent nunbers specified, shown on the
drawi ngs and shown in the naintenance nanual s. Identification for
piping is specified in Section 09 91 00, PAI NTI NG

B. Interior (lIndoor) Equipnent: Engraved nanmeplates, with letters not |ess
than 48 mm (3/16-inch) high of brass with black-filled letters, or
rigid black plastic with white letters specified in Section 09 91 00,
PAI NTI NG permanently fastened to the equipment. ldentify unit
conponents such as coils, filters, fans, etc.

C. Exterior (Qutdoor) Equi pment: Brass naneplates, with engraved bl ack
filled letters, not |less than 48 mm (3/16-inch) high riveted or bolted
to the equipnent.

D. Control Items: Label all tenperature and humidity sensors, controllers
and control danpers. ldentify and | abel each item as they appear on the
control diagrans.

E. Valve Tags and Li sts:

1. HVAC and Boiler Plant: Provide for all valves other than for
equi prent in Section 23 82 00, CONVECTI ON HEATI NG AND COOLI NG UNI TS.
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2. Valve tags: Engraved black filled nunbers and letters not |ess than

13 mm (1/2-inch) high for nunber designation, and not |less than 6.4
mm( 1/ 4-inch) for service designation on 19 gage 38 nmm (1-1/2 inches)
round brass disc, attached with brass "S" hook or brass chain.

3. Valve lists: Typed or printed plastic coated card(s), sized 216
mm(8-1/2 inches) by 280 mm (11 i nches) show ng tag nunber, valve
function and area of control, for each service or system Punch
sheets for a 3-ring notebook.

4. Provide detailed plan for each floor of the building indicating the
| ocation and val ve nunmber for each valve. ldentify |ocation of each
valve with a color coded thunb tack in ceiling.

2.9 FlI RESTOPPI NG

Section 07 84 00, FlIRESTOPPI NG specifies an effective barrier against

the spread of fire, snmoke and gases where penetrations occur for piping

and ductwork. Refer to Section 23 07 11, HVAC, PLUMBI NG AND BO LER

PLANT | NSULATI ON, for firestop pipe and duct insulation.

2.10 GALVAN ZED REPAI R COVMPOUND
M 1. Spec. DOD P-21035B, paint form
2.11 HVAC PI PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS

A. Vibration Isolators: Refer to Section 23 05 41, NO SE AND VI BRATI ON
CONTROL FOR HVAC PI PI NG AND EQUI PMVENT.

B. Supports for Roof Munted I|tens:

1. Equi prent: Equipnent rails shall be gal vani zed steel, mninmm 1.3 mm
(18 gauge), with integral baseplate, continuous wel ded corner seans,
factory installed 50 nmby 100 nmm (2 by 4) treated wood nailer, 1.3
mm (18 gauge) gal vani zed steel counter flashing cap with screws,
built-in cant strip, (except for gypsumor tectum deck), m ninmm
hei ght 280 nm (11 inches). For surface insul ated roof deck, provide
raised cant strip to start at the upper surface of the insulation.

2. Pipe/duct pedestals: Provide a galvanized Unistrut channel welded to
U shaped nounting brackets which are secured to side of rail wth
gal vani zed |l ag bolts.

C. Pipe Supports: Conply with MSS SP-58. Type Numbers specified refer to
this standard. For selection and application conply with MSS SP-69.
Refer to Section 05 50 00, METAL FABRI CATI ONS, for m scell aneous net al
support materials and prine coat painting requirenents.

D. Attachnent to Concrete Buil ding Construction:
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Concrete insert: MSS SP-58, Type 18
2. Self-drilling expansion shields and machi ne bolt expansi on anchors:

Permitted in concrete not |less than 102 mm (four inches) thick when
approved by the Resident Engi neer for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or nasonry
not less than 102 mm (four inches) thick when approved by the
Resi dent Engi neer for each job condition.

E. Attachnent to Steel Building Construction
1. Wl ded attachment: MSS SP-58, Type 22.

2. Beam cl anps: MSS SP-58, Types 20, 21, 28 or 29. Type 23 C-clanp may
be used for individual copper tubing up to 23mm (7/8-inch) outside
di anet er.

F. Attachment to existing structure: Support from existing floor/roof
franme.

G Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable | oad
listed in MSS SP-58. For piping, provide adjustment neans for
controlling level or slope. Types 13 or 15 turn-buckles shall provide
38 mm (1-1/2 inches) mnimum of adjustnent and incorporate |ocknuts.
Al -thread rods are acceptabl e.

H. Hangers Supporting Miltiple Pipes (Trapeze Hangers): Gl vani zed, cold
formed, |ipped steel channel horizontal nenber, not |ess than 41 mm by
41 mm (1-5/8 inches by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to
accept special spring held, hardened steel nuts. Not permtted for
st eam supply and condensat e pi ping
1. Allowabl e hanger |oad: Manufacturers rating | ess 91kg (200 pounds).
2. Cuide individual pipes on the horizontal nenber of every other

trapeze hanger with 6 nm (1/4-inch) U-bolt fabricated fromstee
rod. Provide Type 40 insulation shield, secured by two 13mm
(1/2-inch) gal vani zed steel bands, or preinsul ated calciumsilicate
shield for insulated piping at each hanger.

. Supports for Piping Systens:

1. Select hangers sized to encircle insulation on insulated piping.
Refer to Section 23 07 11, HVAC, PLUVBI NG AND BO LER PLANT
I NSULATI ON for insulation thickness. To protect insulation, provide
Type 39 saddles for roller type supports or preinsulated cal ci um

silicate shields. Provide Type 40 insul ation shield or preinsul ated
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calciumsilicate shield at all other types of supports and hangers

i ncl udi ng those for preinsul ated piping.
2. Piping Systens except Hi gh and Medi um Pressure Steam (MSS SP-58):

a. Standard clevis hanger: Type 1; provide | ocknut.
b. Riser clanps: Type 8.

c. Wall brackets: Types 31, 32 or 33.

d. Roller supports: Type 41, 43, 44 and 46

e. Saddl e support: Type 36, 37 or 38.

f. Turnbuckle: Types 13 or 15. Preinsulate

g. Ubolt clanmp: Type 24.

h. Copper Tube

1) Hangers, clanps and other support material in contact with
tubing shall be painted with copper col ored epoxy paint,
pl astic coated or taped with non adhesive isolation tape to
prevent el ectrolysis.

2) For vertical runs use epoxy painted or plastic coated riser
cl anps.

3) For supporting tube to strut: Provide epoxy painted pipe
straps for copper tube or plastic inserted vibration isolation
cl anps.

4) Insul ated Lines: Provide pre-insulated calciumsilicate
shi el ds sized for copper tube

2.12 Pl PE PENETRATI ONS

A

Install sleeves during construction for other than bl ocked out fl oor

openings for risers in nechanical bays.

To prevent accidental liquid spills frompassing to a | ower |evel

provi de the foll ow ng:

1. For sleeves: Extend sleeve 25 nm (one inch) above finished floor and
provi de seal ant for watertight joint.

2. For bl ocked out floor openings: Provide 40 nm (1-1/2 inch) angle set
in silicone adhesive around openi ng

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration

Penetrations are not allowed through beans or ribs, but may be

installed in concrete beam flanges. Any deviation fromthese

requi rements must receive prior approval of Resident Engineer.
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Sl eeve Cl earance: Sleeve through floors, walls, partitions, and beam

fl anges shall be one inch greater in dianeter than external dianeter of
pi pe. Sleeve for pipe with insulation shall be |arge enough to
accompdate the insulation. Interior openings shall be caul ked tight
with fire stopping material and sealant to prevent the spread of fire,
snoke, and gases.

Seal ant and Adhesives: Shall be as specified in Section 07 92 00, JONT
SEALANTS

2. 13 DUCT PENETRATI ONS ( NOT USED)
2.14 SPECI AL TOOLS AND LUBRI CANTS

A

Furni sh, and turn over to the Resident Engineer, tools not readily
avail able commercially, that are required for disassenbly or adjustnent
of equi pnent and machi nery furni shed.

Grease Guns with Attachnents for Applicable Fittings: One for each type
of grease required for each notor or other equipnent.

Refrigerant Tools: Provide system chargi ng/ Evacuati on equi pnent,

gauges, fittings, and tools required for maintenance of furnished

equi pnent .

Tool Containers: Hardwood or netal, permanently identified for in
tended service and nounted, or |ocated, where directed by the
Contracting O ficer’s Representative (COR).

Lubricants: A minimmof 0.95 L (one quart) of oil, and 0.45 kg (one
pound) of grease, of equipnent manufacturer's reconmended grade and
type, in unopened containers and properly identified as to use for each

di fferent application.

2.15 WALL, FLOOR AND CEI LI NG PLATES

A

Mat eri al and Type: Chrone plated brass or chrone plated steel, one

pi ece or split type with conceal ed hinge, with set screw for fastening
to pipe, or sleeve. Use plates that fit tight around pipes, cover

openi ngs around pi pes and cover the entire pipe sleeve projection.

Thi ckness: Not less than 2.4 mm (3/32-inch) for floor plates. For wal
and ceiling plates, not |less than 0.64 mm (0.025-inch) for up to 80 mm
(3-inch pipe), 0.89 nm (0.035-inch) for |arger pipe

Locati ons: Use where pipe penetrates floors, walls and ceilings in
exposed locations, in finished areas only. Provide a watertight joint

in spaces where brass or steel pipe sleeves are specified
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2.16 ASBESTCS

Mat eri al s contai ni ng asbestos are not permtted.
PART 3 - EXECUTI ON
3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI PI NG

A. Coordi nate | ocation of piping, sleeves, inserts, hangers, ductwork and
equi pnent. Locate piping, sleeves, inserts, hangers, ductwork and
equi pnent cl ear of wi ndows, doors, openings, light outlets, and other
services and utilities. Prepare equi pnent |ayout draw ngs to coordi nate
proper | ocation and personnel access of all facilities. Submt the
drawi ngs for review as required by Part 1. Follow manufacturer's
publ i shed recommendations for installation nmethods not otherw se
speci fi ed.

B. Operating Personnel Access and Qbservation Provisions: Select and
arrange all equi pnent and systens to provide clear view and easy
access, w thout use of portable |adders, for nmintenance and operation
of all devices including, but not limted to: all equiprment itens,
valves, filters, strainers, transmtters, sensors, control devices. Al
gages and indicators shall be clearly visible by personnel standing on
the floor or on permanent platforms. Do not reduce or change
mai nt enance and operati ng space and access provisions that are shown on
t he dr awi ngs.

C. Equi pnent and Pi pi ng Support: Coordinate structural systens necessary
for pipe and equi prrent support with pipe and equi pnent |ocations to
permt proper installation.

D. Location of pipe sleeves, trenches and chases shall be accurately
coordi nated with equi prent and pi ping | ocations.

E. Cutting Hol es:

1. Cut holes through concrete and masonry by rotary core drill
Pneumati ¢ hamrer, inpact electric, and hand or manual hamer type
drill will not be all owed, except as permtted by Resident Engi neer
where working area space is limted

2. Locate holes to avoid interference with structural nenmbers such as
beanms or grade beams. Hol es shall be laid out in advance and
drilling done only after approval by Resident Engineer. If the
Contractor considers it necessary to drill through structura
menbers, this matter shall be referred to Resident Engineer for
approval .
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3. Do not penetrate nenbrane waterproofing

F. Interconnection of Instrumentation or Control Devices: Generally,
el ectrical and pneumatic interconnections are not shown but nust be
provi ded.

G Mnor Piping: CGenerally, small dianmeter pipe runs fromdrips and
drai ns, water cooling, and other service are not shown but nust be
provi ded.

H El ectrical and Pneumatic |Interconnection of Controls and Instrunents:
This generally not shown but nust be provided. This includes
i nterconnections of sensors, transmitters, transducers, contro
devi ces, control and instrunmentation panels, instrunments and conputer
wor kstations. Conply wi th NFPA-70.

I. Protection and C eani ng:

1. Equi prent and naterials shall be carefully handl ed, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the nmanufacturer's recomendati ons
and as approved by the Resident Engi neer. Damaged or defective itens
in the opinion of the Resident Engineer, shall be repl aced.

2. Protect all finished parts of equi pnent, such as shafts and bearings
where accessible, fromrust prior to operation by neans of
protective grease coating and w apping. Cl ose pipe openings with
caps or plugs during installation. Tightly cover and protect
fixtures and equi prent against dirt, water chemcal, or nechanica
injury. At conpletion of all work thoroughly clean fixtures, exposed
materi als and equi prment.

J. Install gages, thernoneters, valves and other devices with due regard
for ease in reading or operating and maintaining said devices. Locate
and position thernoneters and gages to be easily read by operator or
staff standing on floor or wal kway provided. Servicing shall not
require dismantling adjacent equi pment or pipe work.

K. Install steam piping expansion joints as per manufacturer’s
recommendat i ons.

L. Wrk in Existing Building:

1. Performas specified in Article, OPERATI ONS AND STORAGE AREAS
Article, ALTERATIONS, and Article, RESTORATI ON of the Section 01 00
00, GENERAL REQUI REMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).
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2. As specified in Section 01 00 00, GENERAL REQUI REMENTS, Article,

OPERATI ONS AND STORAGE AREAS, neke alterations to existing service
piping at times that will least interfere with nornmal operation of
the facility.

3. Cut required openings through existing masonry and rei nforced
concrete using dianond core drills. Use of pneumatic hamrer type
drills, inpact type electric drills, and hand or manual hamrer type
drills, will be permitted only with approval of the Resident
Engi neer. Locate openings that will |east effect structural slabs,
colums, ribs or beans. Refer to the Resident Engi neer for
deternination of proper design for openings through structura
sections and opening |layouts approval, prior to cutting or drilling
into structure. After Resident Engineer's approval, carefully cut
openi ng through construction no | arger than absolutely necessary for
the required installation.

M Swi tchgear/El ectrical Equipnent Drip Protection: Every effort shall be
made to elimnate the installation of pipe above electrical and

tel ephone switchgear. If this is not possible, encase pipe in a second

pipe with a mninmumof joints. Installation of piping, ductwork, |eak

protecti on apparatus or other installations foreign to the electrical
installation shall be located in the space equal to the wi dth and depth
of the equi pment and extending fromto a height of 1.8 m (6 ft.) above

the equi pment of to ceiling structure, whichever is |ower (NFPA 70).

N. I naccessi bl e Equi pnent:

1. Wiere the Governnent determines that the Contractor has installed
equi pnent not conveniently accessible for operation and maintenance,
equi pnent shall be renoved and reinstalled or renmedial action
performed as directed at no additional cost to the Governnent.

2. The term "conveniently accessible" is defined as capable of being
reached wi thout the use of |adders, or without clinbing or crawing
under or over obstacles such as notors, fans, punps, belt guards,
transformers, high voltage |ines, piping, and ductwork.

3.2 TEMPCRARY PI PI NG AND EQUI PMENT
A. Continuity of operation of existing facilities will generally require
temporary installation or relocation of equipnment and piping.
B. The Contractor shall provide all required facilities in accordance wth

the requi rements of phased construction and mai ntenance of service. Al
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pi pi ng and equi pnent shall be properly supported, sloped to drain,

operate wi thout excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The

requi rements of Paragraph 3.1 apply.

Tenmporary facilities and piping shall be conpletely renmoved and any
openings in structures seal ed. Provide necessary blind flanges and caps

to seal open piping remaining in service

3.3 RIGA NG

A

G

Design is based on application of avail able equiprment. Openings in
bui I di ng structures are planned to acconmpdate desi gn schene.

Al ternative nethods of equi pment delivery nay be offered by Contractor
and will be considered by Governnent under specified restrictions of
phasi ng and nai ntenance of service as well as structural integrity of
t he buil di ng.

Close all openings in the building when not required for rigging
operations to nmaintain proper environment in the facility for
CGovernment operation and mai ntenance of service

Contractor shall provide all facilities required to deliver specified
equi pnrent and pl ace on foundati ons. Attachnents to structures for

ri ggi ng purposes and support of equipnment on structures shall be
Contractor's full responsibility. Upon request, the Governnent wll
check structure adequacy and advi se Contractor of recomended
restrictions.

Contractor shall check all clearances, weight limtations and shal
offer a rigging plan designed by a Registered Professional Engineer.
Al'l nodifications to structures, including reinforcement thereof, shal
be at Contractor's cost, tine and responsibility.

Ri ggi ng plan and nethods shall be referred to Resident Engi neer for
eval uation prior to actual work.

Restore building to original condition upon conpletion of rigging work.

3.4 PI PE AND EQUI PMENT SUPPCRTS

A

Wher e hanger spaci ng does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that will correspond to the required hanger spacing, and then suspend

t he equi prent and piping fromthe channels. Drill or burn holes in

structural steel only with the prior approval of theCOR
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B. Use of chain, wire or strap hangers; wood for bl ocking, stays and

braci ng; or, hangers suspended from pi ping above will not be permitted

Repl ace or thoroughly clean rusty products and paint with zinc primer.

C. Use hanger rods that are straight and vertical. Turnbuckles for
vertical adjustnents nmay be omtted where limted space prevents use
Provide a mni mum of 15 nm (1/2-inch) clearance between pipe or piping
covering and adj acent work.

D. HVAC Horizontal Pipe Support Spacing: Refer to MSS SP-69. Provide
addi ti onal supports at valves, strainers, in-line punps and ot her heavy
conponents. Provide a support within one foot of each el bow

E. HVAC Vertical Pipe Supports:

1. Up to 150 mm (6-inch pipe), 9 m(30 feet) long, bolt riser clanps to
the pi pe bel ow couplings, or welded to the pipe and rests supports
securely on the building structure

2. Vertical pipe larger than the foregoi ng, support on base el bows or
tees, or substantial pipe |legs extending to the building structure.

F. Overhead Supports:

1. The basic structural systemof the building is designed to sustain
the | oads inposed by equi prent and pi ping to be supported overhead

2. Provide steel structural nenbers, in addition to those shown, of
adequate capability to support the inposed | oads, |ocated in
accordance with the final approved |ayout of equi pment and piping

3. Tubing and capillary systens shall be supported in channel troughs.

G Fl oor Supports:

1. Provide concrete bases, concrete anchor bl ocks and pedestals, and
structural steel systens for support of equipnment and piping. Anchor
and dowel concrete bases and structural systems to resist forces
under operating and seismc conditions (if applicable) without
excessive displacenment or structural failure

2. Do not locate or install bases and supports until equi prent nounted
t hereon has been approved. Size bases to match equi pnent nount ed
thereon plus 50 nm (2 inch) excess on all edges. Boiler foundations
shal |l have horizontal dinensions that exceed boiler base frame
di nensions by at least 150 mm (6 inches) on all sides. Refer to
structural draw ngs. Bases shall be neatly finished and snpot hed
shall have chanfered edges at the top, and shall be suitable for
pai nti ng.
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3. Al equipnment shall be shinmed, |eveled, firmy anchored, and

grouted wi th epoxy grout. Anchor bolts shall be placed in sleeves,
anchored to the bases. Fill the annul ar space between sl eeves and
bolts with a granular material to permt alignment and realignnent.
4. For seismc anchoring, refer to Section 13 05 41, SEI SM C RESTRAI NT
REQUI REMENTS FOR NON- STRUCTURAL COMPONENTS.
3.5 MECHANI CAL DEMOLI TI ON

A. Rigging access, other than indicated on the draw ngs, shall be provided
by the Contractor after approval for structural integrity by the
Resi dent Engi neer. Such access shall be provided w thout additiona
cost or time to the Governnent. Where work is in an operating plant,
provi de approved protection fromdust and debris at all times for the
safety of plant personnel and mai ntenance of plant operation and
envi ronment of the plant.

B. In an operating facility, maintain the operation, cleanliness and
safety. CGovernment personnel will be carrying on their normal duties of
operating, cleaning and maintaining equi pnent and pl ant operation.
Confine the work to the i medi ate area concerned; namintain cleanliness
and wet down denolished materials to elimnate dust. Do not permt
debris to accunulate in the area to the detriment of plant operation.
Performall flame cutting to naintain the fire safety integrity of this
pl ant. Adequate fire extinguishing facilities shall be available at al
times. Performall work in accordance with recogni zed fire protection
standards. Inspection will be made by personnel of the VA Medica
Center, and Contractor shall follow all directives of the CORw th
regard to rigging, safety, fire safety, and nai ntenance of operations.

C. Conpletely renmove all piping, wiring, conduit, and other devices
associated with the equipnment not to be re-used in the new work. This
i ncludes all pipe, valves, fittings, insulation, and all hangers
i ncluding the top connection and any fastenings to building structural
systens. Seal all openings, after renoval of equipnent, pipes, ducts,
and ot her penetrations in roof, walls, floors, in an approved nmanner
and in accordance with plans and specifications where specifically
covered. Structural integrity of the building systemshall be
mai nt ai ned. Reference shall also be nade to the draw ngs and
speci fications of the other disciplines in the project for additional

facilities to be denolished or handl ed
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D. All valves including gate, globe, ball, butterfly and check, al

pressure gages and thernoneters with wells shall remain Governnent
property and shall be renpved and delivered to Resident Engineer and
stored as directed. The Contractor shall renove all other nmaterial and
equi pnent, devices and denolition debris under these plans and

speci fications. Such material shall be removed from Governnent property

expeditiously and shall not be allowed to accumul ate.

3.6 CLEANI NG AND PAI NTI NG

A. Prior to final inspection and acceptance of the plant and facilities

B

for beneficial use by the Government, the plant facilities, equipnent
and systens shall be thoroughly cleaned and painted. Refer to Section
09 91 00, PAI NTI NG
In addition, the follow ng special conditions apply:
1. deaning shall be thorough. Use solvents, cleaning materials and
met hods recommended by the manufacturers for the specific tasks.
Rermove all rust prior to painting and fromsurfaces to renain
unpai nted. Repair scratches, scuffs, and abrasions prior to applying
prime and finish coats
2. Material And Equi pmrent Not To Be Pai nted Includes:

a. Mdtors, controllers, control switches, and safety swtches

b. Control and interlock devices.

c. Regul ators.

d. Pressure reducing val ves.

e. Control valves and thernostatic el enents.

f. Lubrication devices and grease fittings.

g. Copper, brass, alum num stainless steel and bronze surfaces.
h. Valve stens and rotating shafts.

i. Pressure gauges and thernoneters.

j. dass

k. Nane pl ates.

3. Control and instrument panels shall be cleaned, danmaged surfaces
repaired, and shall be touched-up with matching paint obtained from
panel manufacturer.

4. Punps, notors, steel and cast iron bases, and coupling guards shal
be cl eaned, and shall be touched-up with the sane color as utilized
by the punp manufacturer
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5. Tenporary Facilities: Apply paint to surfaces that do not have

existing finish coats.
6. Paint shall withstand the follow ng tenperatures w thout peeling or
di scol oration
a. Condensate and feedwater -- 38 degrees C (100 degrees F) on
i nsulation jacket surface and 120 degrees C (250 degrees F) on
nmet al pi pe surface
b. Steam-- 52 degrees C (125 degrees F) on insul ation jacket
surface and 190 degrees C (375 degrees F) on netal pipe surface.
7. Final result shall be smooth, even-colored, even-textured factory
finish on all itenms. Conpletely repaint the entire piece of
equi pnent if necessary to achieve this
3. 7 | DENTI FI CATI ON SI GNS
A. Provide lam nated plastic signs, with engraved lettering not |ess than
5 nmm (3/16-inch) high, designating functions, for all equipnent,
swi tches, notor controllers, relays, neters, control devices, including
automatic control valves. Nonmenclature and identification synbols shal
correspond to that used in maintenance manual, and in di agrans
specified el sewhere. Attach by chain, adhesive, or screws.
B. Factory Built Equi pment: Metal plate, securely attached, with name and
address of manufacturer, serial nunber, nodel nunber, size,
per f or mance.
C. Pipe Identification: Refer to Section 09 91 00, PAINTI NG
3.8 MOTOR AND DRI VE ALI GNMENT
A. Belt Drive: Set driving and driven shafts parallel and align so that
t he correspondi ng grooves are in the sanme pl ane
B. Direct-connect Drive: Securely nmount nmotor in accurate alignnent so
that shafts are free fromboth angular and parallel msalignnment when
both motor and driven machi ne are operating at nornmal tenperatures
3.9 LUBRI CATI ON
A. Lubricate all devices requiring lubrication prior to initial operation.
Fi el d-check all devices for proper |ubrication
B. Equip all devices with required lubrication fittings or devices.
Provide a mnimumof one liter (one quart) of oil and 0.5 kg (one
pound) of grease of manufacturer's reconmended grade and type for each

di fferent application; also provide 12 grease sticks for |ubricated
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plug val ves. Deliver all materials to Resident Engineer in unopened

containers that are properly identified as to application

Provi de a separate grease gun with attachnments for applicable fittings
for each type of grease appli ed.

Al'l lubrication points shall be accessible w thout disassenbling

equi pnent, except to renpbve access plates.

3. 10 COWM SSI ONI NG

A

Provi de commi ssi oni ng docunentation in accordance with the requirements
of Section 23 08 00 — COVMM SSI ONI NG OF HVAC SYSTEMS for all inspection
start up, and contractor testing required above and required by the
Syst em Readi ness Checkl i st provided by the Conmi ssioni ng Agent.
Conponents provi ded under this section of the specifications will be
tested as part of a larger system Refer to Section 23 08 00 —
COW SSI ONI NG OF HVAC SYSTEMS and rel ated sections for contractor

responsi bilities for system conm ssioning

3. 11 STARTUP AND TEMPCRARY OPERATI ON

Start up equi pnent as described in equiprent specifications. Verify
that vibration is within specified tolerance prior to extended
operation. Tenporary use of equipnment is specified in Section 01 00 00
GENERAL REQUI REMENTS, Article, TEMPORARY USE OF MECHANI CAL AND
ELECTRI CAL EQUI PMENT.

3. 12 OPERATI NG AND PERFORMANCE TESTS

A

Prior to the final inspection, performrequired tests as specified in
Section 01 00 00, GENERAL REQUI REMENTS and subnmit the test reports and
records to theCOR

Shoul d evi dence of malfunction in any tested system or piece of

equi pnment or conponent part thereof, occur during or as a result of
tests, nmake proper corrections, repairs or replacenents, and repeat
tests at no additional cost to the CGovernnent.

When conpl etion of certain work or systemoccurs at a tinme when final
control settings and adjustnents cannot be properly made to nmake
performance tests, then nake perfornmance tests for heating systens and
for cooling systenms respectively during first actual seasonal use of

respective systens follow ng conpletion of work.

3. 13 I NSTRUCTI ONS TO VA PERSONNEL

Provide in accordance with Article, | NSTRUCTIONS, of Section 01 00 00,
GENERAL REQUI REMENTS
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SECTI ON 23 05 12
GENERAL MOTOR REQUI REMENTS FOR HVAC
PART 1 - GENERAL
1.1 DESCRI PTI ON:
This section specifies the furnishing, installation and connection of
notors for HVAC and steam generation equi pnent.
1.2 RELATED WORK:
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA and SAMPLES.
Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
Section 23 08 00, COW SSI ONI NG OF HVAC SYSTEMS.
Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
Section 26 24 19, MOTOR- CONTROL CENTERS.
Section 26 29 11, LOWMVOLTAGE MOTOR STARTERS.
1.3 SUBM TTALS:
A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA
and SAMPLES, and Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS.
B. Shop Drawi ngs:

mTmoow>»

1. Provide docunentation to denonstrate conpliance with draw ngs and
speci fications.

2. Include electrical ratings, efficiency, bearing data, power factor,
frame size, dinmensions, nounting details, materials, horsepower,
vol t age, phase, speed (RPM, enclosure, starting characteristics,
torque characteristics, code letter, full |load and | ocked rotor
current, service factor, and lubrication method.

C. Manual s:

1. Subnmit sinultaneously with the shop draw ngs, conpani on copi es of
conplete installation, maintenance and operating manual s, including
techni cal data sheets and application data.

D. Certification: Two weeks prior to final inspection, unless otherw se
noted, submit four copies of the following certification to the

Resi dent Engi neer:

1. Certification that the notors have been applied, installed,
adjusted, lubricated, and tested according to nmanufacturer published

r econmendat i ons.
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E. Conpl eted System Readi ness Checklists provided by the Comm ssi oni ng

Agent and conpleted by the contractor, signed by a qualified technician
and dated on the date of conpletion, in accordance with the
requi rements of Section 23 08 00 COW SSI ONI NG OF HVAC SYSTEMS.

1.4 APPLI CABLE PUBLI CATI ONS:

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. National Electrical Mnufacturers Association (NEMA):

MG 1-2006 Rev. 1 2009 . Motors and CGenerators
M5 2-2001 Rev. 1 2007 .. Safety Standard for Construction and Quide for
Sel ection, Installation and Use of Electric
Mbtors and Generators
C. National Fire Protection Association (NFPA):
70-2008 ... Nati onal Electrical Code (NEC)

D. Institute of Electrical and El ectronics Engineers (|EEE):

112-04 ... ... St andard Test Procedure for Pol yphase | nduction
Mbt ors and Generators

E. Anmerican Society of Heating, Refrigerating and Air-Conditioning

Engi neers ( ASHRAE) :
90.1-2007 .............. Energy Standard for Buil dings Except Low Rise
Resi denti al Buil di ngs
PART 2 - PRODUCTS
2.1 MOTCRS:

A. For alternating current, fractional and integral horsepower notors,
NEVA Publications Ms 1 and M5 2 shall apply.

B. All material and equi pnent furnished and installation nmethods shall
conformto the requirenents of Section 26 29 11, LOWVCOLTAGE MOTOR
STARTERS; and Section 26 05 21, LOMVOLTAGE ELECTRI CAL POAER CONDUCTORS
AND CABLES (600 VOLTS AND BELOW . Provide all electrical wring,
conduit, and devices necessary for the proper connection, protection
and operation of the systens. Provide premiumefficiency type notors as
schedul ed. Unl ess otherw se specified for a particular application, use
electric motors with the follow ng requirenents.

Contract No. VA797S-16- Q 0024
VA Project No. 796-16-018 23 05 12 - 2 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hi nes, Illinois 60141

02-01-15

C. Single-phase Mtors: Mtors for centrifugal fans and punps nay be split

phase or pernmanent split capacitor (PSC) type. Provide capacitor-start

type for hard starting applications.

1. Contractor’'s Option - Electrically Comutated notor

applications with heavy duty ball bearings and el ectronic

(EC Type):
Mot or shal |l be brushless DC type specifically designed for

conmut ati on. The notor shall be speed controllable down to 20% of

full speed and 85%efficient at all speeds.

D. Pol y-phase Mdtors: NEMA Design B, Squirrel cage, induction type

1. Two Speed Mdtors: Each two-speed notor shall have two separate

wi ndings. Provide a tine- delay (20 seconds mi ni num

switching fromhigh to | ow speed
E. Voltage ratings shall be as follows:
1. Single phase:
a. Mdtors connected to 120-volt systems: 115 volts

b. Motors connected to 208-volt systens: 200 volts

relay for

c. Mdtors connected to 240 volt or 480 volt systens: 230/460 volts,

dual connecti on.
2. Three phase

a. Mdtors connected to 208-volt systems: 200 volts

b. Motors, less than 74.6 kW (100 HP), connected to 240 volt or 480

volt systens: 208-230/460 volts, dual connection
c. Mtors, 74.6 kW (100 HP) or |arger, connected to 240-volt

systens: 230 volts.

d. Motors, 74.6 kW (100 HP) or |arger, connected to 480-volt

systens: 460 volts.

e. Mdtors connected to high voltage systens (Over 600V)

conformto NEMA Standards for connection to the nonina

vol t age shown on the draw ngs.
F. Nunmber of phases shall be as follows:
1. Motors, less than 373 W(1/2 HP): Single phase.
2. Motors, 373 W(1/2 HP) and larger: 3 phase.
3. Exceptions:
a. Hermetically seal ed notors.
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b. Mdtors for equipnent assenblies, |less than 746 W (one HP), nmay be

si ngl e phase provided the manufacturer of the proposed assenblies
cannot supply the assenblies with three phase notors.

G Mdtors shall be designed for operating the connected | oads continuously
in a 104°F environnment, where the nptors are installed, wthout
exceedi ng the NEMA standard tenperature rises for the notor insulation
If the notors exceed 104°F, the notors shall be rated for the actua
ambi ent tenperat ures.

H. Mtor designs, as indicated by the NEMA code letters, shall be
coordinated with the connected | oads to assure adequate starting and
runni ng torque.

. Motor Enclosures:

1. Shall be the NEMA types as specified and/ or shown on the draw ngs.

2. Were the types of nmotor enclosures are not shown on the draw ngs,
they shall be the NEMA types, which are nbst suitable for the
envi ronnental conditions where the nmotors are being installed
Encl osure requirenments for certain conditions are as foll ows:

a. Mdtors |ocated outdoors, indoors in wet or high humdity
locations, or in unfiltered airstreans shall be totally encl osed
type.

b. Where notors are located in an NEC 511 classified area, provide
TEFC expl osi on proof notor encl osures.

c. Wiere notors are located in a corrosive environnent, provide TEFC
encl osures with corrosion resistant finish

3. Encl osures shall be prinmed and finish coated at the factory with
manuf acturer's prime coat and standard finish.

J. Special Requirenents:

1. Where notor power requirenents of equi pnent furnished deviate from
power shown on plans, provide electrical service designed under the
requirements of NFPA 70 without additional time or cost to the
Cover nment .

2. Assenblies of nobtors, starters, controls and interlocks on factory
assenbl ed and wired devices shall be in accordance with the
requirements of this specification

3. Wre and cable materials specified in the electrical division of the

speci fications shall be nodified as follows:
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| ocated where tenperatures can exceed degrees F

| be stranded copper with Teflon FEP insulation with jacket.

This includes wiring on the boilers.

b. Gher wiring at boilers and to control

desi gnati on THWN
c. Provide shielded conductors or wiring in separate conduits for

al

instrunentation and contro

manuf act urer of equi pnent.

4. Select notor sizes so that the nbtors do not operate into the

panel s shal

be NFPA 70

systens where recomended by

service factor at maxi numrequired | oads on the driven equipnent.

Mot ors on punps shal

be sized for

the punp performance curves.

non-over| oadi ng at al

5. Motors utilized with variable frequency drives shal

“inverter-duty” per

nmot or shaft groundi ng apparatus that will

damage fromstray currents

K. Additiona

requi rements for specific notors,

sections listed in Article 1.2, shal

L. Energy-Efficient Mtors (Mtor Efficiencies): A
pol yphase notors of 746 Watts (1 HP) or nore shal
full-load efficiencies as indicated in the follow ng table.

al so apply.

NEMA St andard, Mal, Part 31.4.4.2.
protect bearings from

be rated

points on

Provi de

as indicated in the other

permanently wired

nmeet the m ni mum

Mot ors of

746 WAatts or nore with openys drip-proof or totally enclosed fan-cool ed

encl osur es shal

i ndi cated. Mbtors provided as an integra
equi pnent are excluded fromthis requirenent
overal | efficiency requirenent
provi sions of another section.
conply with the Energy Policy Act of 2005 (EPACT).

ef ficiency” shal

be NEMA prem um efficiency type,

unl ess ot herwi se

part of notor driven

if a mninmum seasonal or
is indicated for that equi pment by the

Mot ors not specified as “prem um

M ni mum Premi um Ef fi ci enci es M ni mum Premi um Ef fi ci enci es
Open Dri p- Proof Total |y Encl osed Fan- Cool ed
Rati ng 1200 1800 3600 Rati ng 1200 1800 3600
kW (HP) RPM RPM RPM kW (HP) RPM RPM RPM
0.746 (1) 82.5% 85. 5% 77.0% 0.746 (1) 82.5% 85.5% 77.0%
1.12 (1.5) 86.5% | 86.5% | 84.0% 1.12 (1.5) 87.5% | 86.5% | 84.0%
1.49 (2) 87.5% 86. 5% 85. 5% 1.49 (2) 88. 5% 86. 5% 85.5%
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2.24 (3) 88. 5% 89. 5% 85. 5% 2.24 (3) 89. 5% 89. 5% 86. 5%
3.73 (5) 89. 5% 89. 5% 86. 5% 3.73 (5) 89. 5% 89. 5% 88.5%
5.60 (7.5) 90. 2% 91. 0% 88. 5% 5.60 (7.5) 91. 0% 91. 7% 89. 5%
7. 46 (10) 91. 7% 91. 7% 89. 5% 7. 46 (10) 91. 0% 91. 7% 90. 2%
11.2 (15) 91. 7% 93. 0% 90. 2% 11.2 (15) 91. 7% 92. 4% 91. 0%
14.9 (20) 92. 4% 93. 0% 91. 0% 14.9 (20) 91. 7% 93. 0% 91. 0%
18.7 (25) 93. 0% 93. 6% 91. 7% 18.7 (25) 93. 0% 93. 6% 91. 7%
22.4 (30) 93. 6% 94. 1% 91. 7% 22.4 (30) 93.0% |[93.6% |[91.7%
29.8 (40) 94. 1% 94. 1% 92. 4% 29.8 (40) 94. 1% 94. 1% 92. 4%

M M ni mum Power Factor at Full Load and Rated Voltage: 90 percent at 1200

RPM 1800 RPM and 3600 RPM

PART 3 - EXECUTI ON

3.1 I NSTALLATI ON:
Install motors in accordance with manufacturer’s recomendations, the
NEC, NEMA, as shown on the draw ngs and/or as required by other
sections of these specifications.

3.2 FIELD TESTS

A. Performan electric insulation resistance Test using a negohmeter on
all motors after installation, before start-up. Al shall test free
from grounds.

B. Perform Load test in accordance with ANSI/|EEE 112, Test Method B, to
determine freedomfromelectrical or nechanical defects and conpliance
wi th perfornmance data.

C. Insulation Resistance: Not |ess than one-half neg-ohm between stator
conductors and frame, to be deternmined at the time of final inspection.

D. All test data shall be conplied into a report formfor each notor and
provided to the contracting officer or their representative.

3. 3 STARTUP AND TESTI NG

A. The Commi ssioning Agent will observe startup and contractor testing of
all equipment. Coordinate the startup and contractor testing schedul es
wi th Resident Engi neer and Commi ssioning Agent. Provide a mninum of 7
days prior notice.

3.4 COWM SSI ONI NG

A. Provide conmi ssioning docunmentation in accordance with the requirenents

of Section 23 08 00 — COVMM SSI ONI NG OF HVAC SYSTEMs for all inspection,
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start up, and contractor testing required above and required by the

Syst em Readi ness Checklist provided by the Commi ssioni ng Agent.

B. Conponents provided under this section of the specification will be
tested as part of a larger system Refer to Section 23 08 00 —
COW SSI ONI NG OF HVAC SYSTEMS and rel ated sections for contractor
responsibilities for system conm ssioning

3.5 DEMONSTRATI ON AND TRAI NI NG

A. Provide services of manufacturer’s technical representative for four
hours to instruct VA personnel in operation and mai ntenance of units.

B. Submit training plans and instructor qualifications in accordance with
the requirements of Section 23 08 00 — COVM SSI ONI NG OF HVAC SYSTEMS

---END- - -
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SECTION 23 05 41
NO SE AND VI BRATI ON CONTROL FOR HVAC Pl PI NG AND EQUI PMENT

GENERAL

1.1 DESCRI PTI ON

Noi se criteria, vibration tolerance and vi bration isolation for H/AC and

p! unbi ng wor k.
1.2 RELATED WORK
A. Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA and SAMPLES.
C. Section 23 05 11, COWMON WORK RESULTS FOR HVAC.
M Section 23 08 00, COWM SSI ONI NG OF HVAC SYSTEMS.

1.3 QUALITY ASSURANCE
A Refer to article, QUALITY ASSURANCE i n specification Section 23 05 11, COVWON
WORK RESULTS FOR HVAC and STEAM GENERATI ON.
B. Noise Criteria:

1.

Noi se levels in all 8 octave bands due to equi pnent and duct systens shall
not exceed follow ng NC | evel s:

TYPE OF ROOM NC LEVEL
SERVER ROOM 40- 50

For equi pnent whi ch has no sound power ratings schedul ed on the plans, the

contractor shall select equi pnent such that the fore-going noise criteria,
| ocal ordinance noise |levels, and OSHA requirenments are not exceeded

Sel ection procedure shall be in accordance with ASHRAE Fundanental s
Handbook, Chapter 7, Sound and Vi bration.

An al |l owance, not to exceed 5db, may be added to the neasured value to
conpensate for the variation of the roomattenuating effect between room
test condition prior to occupancy and design condition after occupancy
whi ch may include the addition of sound absorbing material, such as,
furniture. This allowance may not be taken after occupancy. The room
attenuating effect is defined as the difference between sound power |eve
emitted to roomand sound pressure level in room

I n absence of specified neasurenment requirenments, measure equi pnent noise
| evels three feet from equi pnrent and at an el evati on of naxi mum noi se

generati on.

Equi prent :
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a. Al mechanical equipnent not supported with isolators external to the
unit shall be securely anchored to the structure. Such nmechani cal
equi pnent shall be properly supported to resist a horizontal force of
50 percent of the weight of the equipnment furnished.

b. Al mechani cal equipnment nmounted on vibration isolators shall be
provided with seismc restraints capable of resisting a horizontal
force of 100 percent of the weight of the equipnent furnished.

2. Piping: Refer to specification Section 23 05 11, COVMON WORK RESULTS FOR

HVAC.

3. Ductwork: Refer to specification Section 23 31 00, HVAC DUCTS AND CASI NGS.

D. Allowabl e Vibration Tol erances for Rotating, Non-reciprocating Equi pnent: Not
to exceed a self-excited vibration maxi mum velocity of 5 nm per second (0.20
inch per second) RV5, filter in, when neasured with a vibration neter on
bearing caps of machine in vertical, horizontal and axial directions or
measured at equi pnent mounting feet if bearings are conceal ed. Measurenents
for internally isolated fans and notors nmay be nmade at the nounting feet.

1.4 SUBM TTALS

A. Submit in accordance with specification Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA, and SAMPLES.

B. Manufacturer's Literature and Data:

1. Vibration isolators:

a. Floor mountings

b. Hangers

c. Snubbers

d. Thrust restraints

2. Bases.

C. Isolator manufacturer shall furnish with submittal |oad calcul ations for
selection of isolators, including supplenental bases, based on | owest
operating speed of equi pnment supported.

1.5 APPL| CABLE PUBLI CATI ONS

A. The publications |listed below forma part of this specification to the extent
referenced. The publications are referenced in the text by the basic
desi gnation only.

B. Anmerican Society of Heating, Refrigerating and Air-Conditioning Engineers,
Inc. (ASHRAE):

2009 ... Fundanent al s Handbook, Chapter 7, Sound and Vi bration

C. Arerican Society for Testing and Materials (ASTM:
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A123/ A123M09 .......... St andard Specification for Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

A307-07b ............... St andard Specification for Carbon Steel Bolts and
St uds, 60,000 PSI Tensile Strength

D2240-05(2010) ......... Standard Test Method for Rubber Property - Duroneter
Har dness

D. Manufacturers Standardi zati on (MSS):
SP-58-2009 ............. Pi pe Hangers and Supports-Materials, Design and

Manuf act ure
E. Cccupational Safety and Health Adm nistration (OSHA):

29 CFR 1910.95......... Cccupati onal Noi se Exposure
F. American Society of Civil Engineers (ASCE):
ASCE 7-10 ............. M ni mum Desi gn Loads for Buil dings and G her

Structures.
G American National Standards Institute / Sheet Metal and Air Conditioning
Contractor’s National Association (ANSI/SMACNA) :
001-2008 ............... Seism ¢ Restraint Mnual: Guidelines for Mechani cal
Systens, 3rd Edition.
H. International Code Council (ICC):

2009 IBC............... International Building Code.
|. Departnent of Veterans Affairs (VA):
H18-8 2010 ............ Sei sm ¢ Desi gn Requirenents.

PART 2 - PRODUCTS
2.1 GENERAL REQUI REMENTS

A. Type of isolator, base, and nmininmum static deflection shall be as required
for each specific equipnment application as recommended by isol ator or
equi pnent manufacturer but subject to mninmumrequirenents indicated herein
and in the schedul e on the draw ngs.

B. Elastonetric Isolators shall comply with ASTM D2240 and be oil resistant
neoprene with a maxi num stiffness of 60 duroneter and have a straight-1line
defl ection curve.

C. Exposure to weather: I|solator housings to be either hot di pped gal vani zed or
powder coated to ASTM B117 salt spray testing standards. Springs to be
powder coated or electro galvanized. Al hardware to be el ectro gal vani zed.
In addition provide limt stops to resist wind velocity. Velocity pressure

establ i shed by wind shall be calculated in accordance with section 1609 of
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the International Building Code. A mininmumw nd velocity of 75 nph shall be
enpl oyed.
D. Uniform Loading: Select and locate isolators to produce uniforml oadi ng and
defl ecti on even when equi pment weight is not evenly distributed.
E. Color code isolators by type and size for easy identification of capacity.
2.3 VI BRATI ON | SOLATORS
A. Fl oor Muntings:
1. Doubl e Deflection Neoprene (Type N): Shall include neoprene covered stee
support plated (top and botton), friction pads, and necessary bolt hol es.
2. Spring Isolators (Type S): Shall be free-standing, laterally stable and
i ncl ude acoustical friction pads and leveling bolts. Isolators shall have
a mnimumratio of spring dianeter-to-operating spring height of 1.0 and
an additional travel to solid equal to 50 percent of rated deflection
4., Spring Isolators with Vertical Limt Stops (Type SP): Simlar to spring
i sol ators noted above, except include a vertical linit stop to limt
upward travel if weight is renoved and al so to reduce novenent and spring
extension due to wind | oads. Provide clearance around restraining bolts to
prevent mechani cal short circuiting.
5. Pads (Type D), Washers (Type W, and Bushings (Type L): Pads shall be
natural rubber or neoprene waffle, neoprene and steel waffle, or
rei nforced duck and neoprene. Washers and bushings shall be reinforced
duck and neoprene. Washers and bushings shall be reinforced duck and
neoprene. Size pads for a maxi num | oad of 345 kPa (50 pounds per square
i nch).
B. Hangers: Shall be conbi nati on neoprene and springs unless otherw se noted and
shall allow for expansion of pipe.
1. Conbination Neoprene and Spring (Type H): Vibration hanger shall contain a
spring and doubl e defl ection neoprene elenent in series. Spring shall have
a dianeter not |ess than 0.8 of conpressed operating spring height. Spring
shal | have a mnimum additi onal travel of 50 percent between design hei ght
and solid height. Spring shall permt a 15 degree angul ar m sal i gnnment
wi t hout rubbing on hanger box.
2. Spring Position Hanger (Type HP): Similar to conbinati on neoprene and
spring hanger except hanger shall hold piping at a fixed elevation during
installation and include a secondary adjustnent feature to transfer | oad

to spring while naintaining same position.
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3. Neoprene (Type HN): Vibration hanger shall contain a double deflection
type neoprene isolation elenent. Hanger rod shall be separated from
contact with hanger bracket by a neoprene grommet.

4. Spring (Type HS): Vibration hanger shall contain a coiled steel spring in
series with a neoprene grommet. Spring shall have a dianeter not |ess than
0.8 of conpressed operating spring height. Spring shall have a m ni mum
addi tional travel of 50 percent between design height and solid height.
Spring shall permt a 15 degree angul ar m salignment w thout rubbing on
hanger box.

5. Hanger supports for piping 50 mm (2 inches) and larger shall have a
poi nter and scal e defl ection indicator.

6. Hangers used in seismc applications shall be provided with a neoprene and
steel rebound washer installed Y clear of bottom of hanger housing in
operation to prevent spring fromexcessive upward trave

C. Snubbers: Each spring nounted base shall have a mninumof four all-
directional or eight two directional (two per side) seismc snubbers that are
doubl e acting. Elastoneric materials shall be shock absorbent neoprene bridge
qual ity bearing pads, maxi nrum 60 duroneter, replaceable and have a m ni mum
thickness of 6 mm (1/4 inch). Air gap between hard and resilient materia
shall be not less than 3 nm (1/8 inch) nor nore than 6 nm (1/4 inch).
Restraints shall be capable of w thstandi ng design | oad w thout permanent
def or mat i on.

D. Thrust Restraints (Type THR): Restraints shall provide a spring el enment
contained in a steel frame with neoprene pads at each end attachnent.
Restraints shall have factory preset thrust and be field adjustable to allow
a maxi mum novenent of 6 mm (1/4 inch) when the fan starts and stops.

Restraint assenblies shall include rods, angle brackets and other hardware

for field installation

2.4 BASES

A Rails (Type R): Design rails with isolator brackets to reduce nounting hei ght
of equi pment and cradl e machi nes having | egs or bases that do not require a
conpl ete suppl enentary base. To assure adequate stiffness, height of nenbers
shall be a minimumof 1/12 of |ongest base di nension but not |ess than 100 mm
(4 inches). Were rails are used with neoprene nounts for small fans or close
coupl ed punps, extend rails to conpensate overhang of housing

B. Integral Structural Steel Base (Type B): Design base with isolator brackets
to reduce nounting hei ght of equi pnrent which require a conplete suppl enentary
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rigid base. To assure adequate stiffness, height of nenbers shall be a
m ni mum of 1/12 of | ongest base dinension, but not |ess than 100 nm (four
i nches).
C. Inertia Base (Type |): Base shall be a reinforced concrete inertia base. Pour
concrete into a wel ded steel channel frane, incorporating prel ocated
equi pnent anchor bolts and pi pe sleeves. Level the concrete to provide a
smoot h uni form beari ng surface for equi pment nounting. Provide grout under
uneven supports. Channel depth shall be a mnimum of 1/12 of | ongest
di mensi on of base but not |ess than 150 mm (si x inches). Form shall include
13-mm (1/2-inch) reinforcing bars wel ded in place on nininmmof 203 nm (eight
inch) centers running both ways in a layer 40 mm (1-1/2 inches) above bottom
Use hei ght saving brackets in all nmounting |ocations. Wight of inertia base
shall be equal to or greater than weight of equi pnent supported to provide a
maxi mum peak-t o- peak di spl acenent of 2 mm (1/16 inch).
D. Curb Mounted Isolation Base (Type CB): Fabricate fromalumnumto fit on top
of standard curb with overlap to allow water run-off and have wi nd and water
seal s which shall not interfere with spring action. Provide resilient
snubbers with 6 mm (1/4 inch) clearance for wind resistance. Top and bottom
bearing surfaces shall have sponge type weather seals. Integral spring
i solators shall comply with Spring Isolator (Type S) requirenents.
2.5 SOUND ATTENUATI NG UNI TS

Refer to specification Section 23 31 00, HVAC DUCTS and CASI NGS
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Vibration Isolation:

1. No metal-to-nmetal contact will be permitted between fixed and floating
parts.

2. Connections to Equipnment: Allow for deflections equal to or greater than
equi pnent defl ections. Electrical, drain, piping connections, and other
itens nmade to rotating or reciprocating equi pment (punps, conpressors,
etc.) which rests on vibration isolators, shall be isolated from buil ding
structure for first three hangers or supports with a deflection equal to
that used on the correspondi ng equi prent.

3. Common Foundation: Munt each electric notor on sane foundation as driven
nmachine. Hold driving notor and driven machine in positive rigid alignnment

with provision for adjusting notor alignment and belt tension. Bases shal
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be | evel throughout |length and width. Provide shins to facilitate pipe
connections, |leveling, and bolting

4. Provide heat shields where el astoners are subject to tenperatures over 38
degrees C (100 degrees F).

5. Extend bases for pipe el bow supports at di scharge and suction connections
at punps. Pipe el bow supports shall not short circuit punp vibration to
structure.

6. Non-rotating equi pnment such as heat exchangers and convertors shall be
nmounted on isolation units having the same static deflection as the
i sol ati on hangers or support of the pipe connected to the equi pment.

I nspecti on and Adjustnents: Check for vibration and noise transm ssion

t hrough connections, piping, ductwork, foundations, and walls. Adjust,

repair, or replace isolators as required to reduce vibration and noi se

transm ssions to specified | evels.

3.2 ADJUSTI NG

A

G

Adj ust vibration isolators after piping systens are filled and equi pnent is
at operating wei ght.

Adjust |imt stops on restrained spring isolators to nmount equi pnment at
normal operating height. After equi pment installation is conplete, adjust
limt stops so they are out of contact during normal operation

Attach thrust limts at centerline of thrust and adjust to a maxi mum of

1/ 4inch (6-m1) novenent during start and stop

Adj ust active height of spring isolators.

Adj ust snubbers according to manufacturer's recomendati ons.

Adj ust seismic restraints to permt free novenent of equi pment wi thin nornal
node of operation

Torque anchor bolts according to equi pment manufacturer's recomendations to
resi st seismc forces.

3.3 COW SSI ONI NG

A

Provi de commi ssi oni ng docunentation in accordance with the requirenents of
section 23 08 00 — COW SSI ONl NG OF HVAC SYSTEMS for all inspection, start

up, and contractor testing required above and required by the System

Readi ness Checklist provided by the Commi ssioni ng Agent.

Conponents provi ded under this section of the specification will be tested as
part of a larger system Refer to section 23 08 00 — COW SSI ONI NG OF HVAC
SYSTEMS and rel ated sections for contractor responsibilities for system

conmi ssi oni ng
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- - -END- - -

SELECTI ON GUI DE FOR VI BRATI ON | SOLATORS

EQUI PVENT ON GR{ 20FT FLOO{ 30FT FLOOR { 40FT FLOO 50FT FLOO
BAY | S( MIBAEISC M] BAY 1SO MNIBASISCM BAYy 1S4 M
CENTRI FUGAL FANS
UP TO 50 HP:
UP TO 200 RPM B [N |0B (S |2.98B S 2.5 B S |3]B |S 3
201 - 300 RPM B [N |0B (S |2.8B S 2.5 B S |2.]B S 3
301 - 500 RPM B [N |0B (S |2.8B S 2.0 B S |2.]B S 3
501 RPM & OVER |B (N |0.B |[S |2.8B S 2.0 B S |2.]B |S 2
FLOOR MOUNTED:
UP THRU 5 HP --- D|--4---|S 1.-1S 1.0 ---|S 1.1---|S 1.
7-1/2 HP & OVER
UP TO 500 RPM | -- - D|--1R S, |1L.Y9R|S T 2.5 R S, 2.1R S, ]2
501 RPM & OVER] - - - D|[--4---|S, |0.8-1S, T/0.8 R S J1R |S ]2
NOTES:
1. Edit the Table above to suit where isolator, other than those shown, are
used, such as for seismic restraints and position limt stops.
2. For suspended floors lighter than 100 nm (4 inch) thick concrete, select
defl ection requirements from next higher span.
For separate chiller building on grade, punp isolators may be omtted.
Direct bolt fire punps to concrete base. Provide pads (D) for donmestic water
booster punp package.
For projects in seismc areas, use only SS & DS type isolators and snubbers.
For floor nmounted in-line centrifugal blowers (ARR 1): use "B" type in lieu
of "R' type base.
7. Suspended: Use "H' isolators of sanme deflection as floor nounted.
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02-01- 15
SECTI ON 23 05 93
TESTI NG ADJUSTI NG, AND BALANCI NG FOR HVAC
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Testing, adjusting, and bal ancing (TAB) of heating, ventilating and air
condi tioning (HVAC) systens. TAB includes the follow ng:

1. Planning systematic TAB procedures.

2. Design Review Report.

3. Systens Inspection report.

5. Systens Readi ness Report.

6. Balancing air distribution systens; adjustnent of total systemto
provi de design performance; and testing performance of equi pnment and
automati c controls.

7. Vibration and sound neasurenents.

8. Recording and reporting results.

B. Definitions:

1. Basic TAB used in this Section: Chapter 38, "Testing, Adjusting and
Bal anci ng" of 2011 ASHRAE Handbook, "HVAC Applications".

2. TAB: Testing, Adjusting and Bal ancing; the process of checking and

adj usting HVAC systens to neet design objectives.
AABC. Associ ated Air Bal ance Council.
NEBB: Nati onal Environnmental Bal anci ng Bureau.

Air Systems: Includes all supply air,.

N o Mo

Flow rate tol erance: The all owabl e percentage variation, nminus to
pl us, of actual flow rate fromvalues (design) in the contract
docunent s.
1.2 RELATED WORK
A. Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and SAMPLES.
B. Section 23 05 11, COVMON WORK RESULTS FOR HVAC.
C. Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG AND
EQUI PVENT.
D. Section 23 07 11, HVAC | NSULATI ON:
Section 23 08 00, COVM SSI ONI NG OF HVAC SYSTEMS.
F. Section 23 31 00, HVAC DUCTS AND CASI NGS
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1.3 QUALITY ASSURANCE

A. Refer to Articles, Quality Assurance and Submittals, in Section

23 05 11, COMMON WORK RESULTS FOR HVAC, Section 23 05 10, COMON WORK

RESULTS FOR BO LER PLANTS and STEAM GENERATI ON, and Section 23 08 00,

COW SSI ONI NG OF HVAC SYSTEMS

B. Qualifications:

1. TAB Agency: The TAB agency shall be a subcontractor of the Genera
Contractor and shall report to and be paid by the Genera
Contractor.

2. The TAB agency shall be either a certified nenber of AABC or
certified by the NEBB to perform TAB service for HVAC, water
bal anci ng and vi brations and sound testing of equipment. The
certification shall be maintained for the entire duration of duties
specified herein. If, for any reason, the agency | oses subject
certification during this period, the General Contractor shal
i Mmedi ately notify the Resident Engineer and submit another TAB firm
for approval. Any agency that has been the subject of disciplinary
action by either the AABC or the NEBB within the five years
precedi ng Contract Award shall not be eligible to performany work
related to the TAB. All work perforned in this Section and in other
rel ated Sections by the TAB agency shall be considered invalid if
the TAB agency loses its certification prior to Contract conpletion
and the successor agency’s revi ew shows unsatisfactory work
performed by the predecessor agency.

3. TAB Specialist: The TAB specialist shall be either a nmenber of AABC
or an experienced technician of the Agency certified by NEBB. The
certification shall be maintained for the entire duration of duties
specified herein. If, for any reason, the Specialist |oses subject
certification during this period, the General Contractor shal
i Mmedi ately notify the Resident Engineer and submit another TAB
Speci alist for approval. Any individual that has been the subject of
di sciplinary action by either the AABC or the NEBB within the five
years preceding Contract Award shall not be eligible to perform any
duties related to the HVAC systens, including TAB. Al work
specified in this Section and in other related Sections perforned by
the TAB specialist shall be considered invalid if the TAB Special i st
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loses its certification prior to Contract conpletion and nust be

performed by an approved successor

4. TAB Specialist shall be identified by the General Contractor within
60 days after the notice to proceed. The TAB specialist will be
coordi nating, scheduling and reporting all TAB work and rel ated
activities and will provide necessary information as required by the
Resi dent Engi neer. The responsibilities would specifically include
a. Shall directly supervise all TAB work
b. Shall sign the TAB reports that bear the seal of the TAB

standard. The reports shall be acconpanied by report forms and
schemati c drawi ngs required by the TAB standard, AABC or NEBB
Wuld follow all TAB work through its satisfactory conpl etion.
d. Shall provide final marki ngs of settings of all HVAC adj ustnent
devi ces.
e. Permanently mark | ocation of duct test ports.

5. All TAB technicians perforning actual TAB work shall be experienced
and nust have done satisfactory work on a mninumof 3 projects
conparable in size and conplexity to this project. Qualifications
must be certified by the TAB agency in witing. The |ead technician
shall be certified by AABC or NEBB

C. Test Equipnent Criteria: The instrunentation shall neet the
accuracy/calibration requirenments established by AABC Nati ona

St andards or by NEBB Procedural Standards for Testing, Adjusting and

Bal anci ng of Environmental Systems and instrunent manufacturer. Provide

calibration history of the instruments to be used for test and bal ance

pur pose
D. Tab Criteria:

1. One or nore of the applicable AABC, NEBB or SMACNA publicati ons,
suppl ement ed by ASHRAE Handbook "HVAC Applications"” Chapter 38, and
requirements stated herein shall be the basis for planning,
procedures, and reports.

2. Flowrate tolerance: Follow ng tolerances are allowed. For
tol erances not nentioned herein follow 2011 ASHRAE Handbook "HVAC
Applications”, Chapter 38, as a guideline. Air Filter resistance

during tests, artificially inposed if necessary, shall be at |east
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100 percent of manufacturer recomended change over pressure drop

values for pre-filters and after-filters.

a. Air handling unit and all other fans, cubic meters/mn (cubic
feet per minute): Mnus O percent to plus |0 percent.

b. Air terminal units (maxi mrumval ues): Mnus 2 percent to plus |10
percent.

e. Individual roomair outlets and inlets, and air flow rates not
ment i oned above: Mnus 5 percent to plus |0 percent except if the
air to a space is 100 CFM or less the tol erance would be mnus 5
to plus 5 percent.

h. Chilled water coils: Mnus O percent to plus 5 percent.

3. Systens shall be adjusted for energy efficient operation as
described in PART 3.

4. Typical TAB procedures and results shall be denmonstrated to the
Resi dent Engi neer for one air distribution system (including al
fans, three terminal units, three roons randomy sel ected by the
Resi dent Engi neer) and one hydronic system (punps and three coils)
as follows:

a. Wien field TAB work begins.

b. During each partial final inspection and the final inspection for
the project if requested by VA

1.4 SUBM TTALS

A. Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES

B. Subnmit nanes and qualifications of TAB agency and TAB specialists
within 60 days after the notice to proceed. Submit information on three
recently conpleted projects and a list of proposed test equiprent.

C. For use by the Resident Engineer staff, submit one conplete set of
appl i cabl e AABC or NEBB publications that will be the basis of TAB

wor K.

D. Subnmit Followi ng for Review and Approval

1. Design Review Report within 90 days for conventional design
projects after the system|ayout on air and water side is conpleted
by the Contractor.

2. Systens inspection report on equiprent and installation for
conformance w th design
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4. Systens Readi ness Report.

5. Internediate and Final TAB reports covering flow bal ance and
adjustnments, performance tests, vibration tests and sound tests.

6. Include in final reports uncorrected installation deficiencies noted
during TAB and applicabl e explanatory coments on test results that
differ fromdesign requirenents.

E. Prior to request for Final or Partial Final inspection, submt
conpl eted Test and Bal ance report for the area.
1.5 APPLI CABLE PUBLI CATI ONS
A. The followi ng publications forma part of this specification to the
extent indicated by the reference thereto. In text the publications are
referenced to by the acronym of the organization.
B. American Society of Heating, Refrigerating and Air Conditioning
Engi neers, Inc. (ASHRAE):
2011 ... HVAC Appl i cati ons ASHRAE Handbook, Chapter 38,
Testing, Adjusting, and Bal anci ng and Chapter
48, Sound and Vi bration Control
C. Associated Air Bal ance Council (AABC):
2002 . ... AABC National Standards for Total System
Bal ance
D. National Environmental Bal ancing Bureau ( NEBB):

7" Edition 2005........ Procedural Standards for Testing, Adjusting,
Bal anci ng of Environnental Systens

2nd Edition 2006 ...... Procedural Standards for the Measurenent of
Sound and Vi bration

39 Edition 2009 ........ Procedural Standards for Whol e Buil ding Systens

Conmi ssi oni ng of New Construction
E. Sheet Metal and Air Conditioning Contractors National Association

( SMACNA) :

39 Edition 2002........ HVAC SYSTEMS Testing, Adjusting and Bal anci ng
PART 2 - PRODUCTS
2.1 PLUGS

Provide plastic plugs to seal holes drilled in ductwork for test
pur poses.
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2.2 I NSULATI ON REPAI R MATERI AL

See Section 23 07 11, HVAC and BO LER PLANT | NSULATI ON Provi de for
repair of insulation renoved or damaged for TAB worKk.

PART 3 - EXECUTI ON

3.1 CGENERAL

A Refer to TAB Criteria in Article, Quality Assurance

B. Obtain applicable contract documents and copi es of approved subnittals
for HVAC equi pment and automatic control systens.

3.2 DESI GN REVI EW REPORT
The TAB Specialist shall review the Contract Plans and specifications
and advi se the Resident Engi neer of any design deficiencies that woul d
prevent the HVAC systens fromeffectively operating in accordance with
t he sequence of operation specified or prevent the effective and
accurate TAB of the system The TAB Specialist shall provide a report
individually listing each deficiency and the correspondi ng proposed
corrective action necessary for proper system operation.

3. 3 SYSTEMS | NSPECTI ON REPORT

A. Inspect equipnent and installation for conformance with design.

B. The inspection and report is to be done after air distribution
equi pnent is on site and duct installation has begun, but well in
advance of perfornmance testing and bal anci ng work. The purpose of the
inspection is to identify and report deviations from design and ensure
that systens will be ready for TAB at the appropriate tinme.

C. Reports: Follow check list format devel oped by AABC, NEBB or SMACNA
suppl emented by narrative coments, with enphasis on air handling units
and fans. Check for conformance with submittals. Verify that diffuser
and regi ster sizes are correct. Check air termnal unit installation
i ncluding their duct sizes and routing.

3.4 SYSTEM READI NESS REPORT

A The TAB Contractor shall neasure existing air and water flow rates
associated with existing systens utilized to serve renovated areas as
i ndi cated on drawi ngs. Subnmit report of findings to resident engineer.

B. Inspect each Systemto ensure that it is conplete including
installation and operation of controls. Submt report to REin
standard format and forns prepared and or approved by the Comm ssioning

Agent .
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C. Verify that all items such as ductwork piping, ports, termnals,

connectors, etc., that is required for TAB are installed. Provide a
report to the Resident Engi neer
3.5 TAB REPORTS

A. Submit an internediate report for 25 percent of systens and equi pnent
tested and bal anced to establish satisfactory test results.

B. The TAB contractor shall provide raw data imediately in witing to the
Resi dent Engineer if there is a problemin achieving intended results
before subnmitting a formal report.

C. If over 20 percent of readings in the internediate report fall outside
the acceptable range, the TAB report shall be considered invalid and
all contract TAB work shall be repeated and re-subnitted for approva
at no additional cost to the owner.

D. Do not proceed with the remaining systens until intermediate report is
approved by the Resident Engi neer

3.6 TAB PROCEDURES

A. Tab shall be perforned in accordance with the requirenment of the
St andard under which TAB agency is certified by either AABC or NEBB.

B. General: During TAB all related system conponents shall be in ful
operation. Fan and punp rotation, notor |oads and equi pnent vibration
shal | be checked and corrected as necessary before proceeding with TAB.
Set controls and/or block off parts of distribution systens to sinulate
desi gn operation of variable volunme air or water systens for test and
bal ance work.

C. Coordinate TAB procedures with existing systens and any phased
construction conpletion requirenents for the project. Provide TAB
reports for pre construction air flowrate and for each phase of the
project prior to partial final inspections of each phase of the
project. Return existing areas outside the work area to pre constructed
condi tions.

D. Allow 10 days’ time in construction schedule for TAB and submi ssi on of
all reports for an organi zed and tinely correction of deficiencies

E. Air Balance and Equi pnent Test: Include fans, room
di ffusers/outlets/inlets, computer roomAC units
1. Artificially load air filters by partial blanking to produce air

pressure drop of manufacturer’s recommended pressure drop

Contract No. VA797S-16- Q 0024
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2. Adjust fan speeds to provide design air flow V-belt drives

including fixed pitch pulley requirenents, are specified in Section
23 05 11, COVMON WORK RESULTS FOR HVAC
3. Test and bal ance systens in all specified nodes of operation,
i ncluding variable volune, , and fire enmergency nodes. Verify that
danpers and other controls function properly.
5. Record final measurenents for air handling equipnent perfornmance
data sheets.
3.7 VI BRATI ON TESTI NG
A. Furnish instrunents and performvibrati on neasurenents as specified in
Section 23 05 41, NO SE and VI BRATI ON CONTROL FOR HVAC PI PI NG and
EQUI PMENT. Field vibration balancing is specified in Section 23 05 11
COVMON WORK RESULTS FOR HVAC Provi de neasurenments for all rotating HVAC
equi pnment of 373 watts (1/2 horsepower) and | arger, including
centrifugal / screw conpressors, cooling towers, punps, fans and notors.
B. Record initial neasurements for each unit of equipnent on test forns
and submit a report to the Resident Engineer. Were vibration readi ngs
exceed the allowable tolerance Contractor shall be directed to correct
the problem The TAB agency shall verify that the corrections are done
and submit a final report to the Resident Engi neer
3.8 SOUND TESTI NG
A. Performand record required sound neasurenents in accordance wth
Par agr aph, QUALI TY ASSURANCE in Section 23 05 41, NO SE and VI BRATI ON
CONTROL FOR HVAC PI PI NG and EQUI PMENT.
1. Take readings in roons, approxinmately three percent of all roons.
The Resi dent Engi neer may designate the specific roonms to be tested.
B. Take nmeasurenents with a calibrated sound | evel neter and octave band
anal yzer of the accuracy required by AABC or NEBB
C. Sound reference levels, formulas and coefficients shall be according to
2011 ASHRAE Handbook, "HVAC Applications", Chapter 48, SOUND AND
VI BRATI ON CONTROL
D. Determne conpliance with specifications as foll ows:
1. Wen sound pressure |levels are specified, including the NC Criteria
in Section 23 05 41, NO SE and VI BRATI ON CONTROL FOR HVAC PI PI NG and
EQUI PMVENT
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a. Reduce the background noi se as nuch as possible by shutting off

unrel ated audi bl e equi pnent .

b. Measure octave band sound pressure levels with specified

equi pnent "of f

c. Measure octave band sound pressure levels with specified

equi pnent "on

d. Use the DI FFERENCE i n corresponding readings to deternine the

sound pressure due to equipnent.

DI FFERENCE

0

1 2 3

4

5to 9 10 or

Mor e

FACTOR:

10

7 4 3

1 0

Sound pressure |eve

wi th equi pment

e. Plot octave bands of sound pressure |eve

" mnus FACTOR

due to equi pnent equals sound pressure |eve

due to equiprent for

typi cal roonms on a graph which al so shows noise criteria (NC)

curves.

2. Wien sound power

a. Performsteps 1.a.

b. For indoor equipnent:

| evel s are specified:

thru 1.d., as above

di fference between sound power

| eve

Det erm ned sound power |evel will

Det erm ne room attenuating effect,

| evel due to equi pment plus the room attenuating effect.

c. For outdoor equipnent:

bet ween sound power | eve

i.e.,
and sound pressure |evel.

be the sum of sound pressure

Use directivity factor and di stance from

noi se source to determ ne distance factor, i.e., difference
and sound pressure |evel. Measured
will be the sum of sound pressure |evel due to

sound power |eve

equi pnent plus the distance factor.

| ocati on.

E. Were neasured sound | evels exceed specified |evel

Use 30 feet for sound | evel

contractor or equi prrent manufacturer shall take renedial

action

the installing

approved by the Resident Engi neer and the necessary sound tests shal

be repeated

F. Test readings for sound testing could go higher than 15 percent

determination is nade by the Resident Engi neer

sound dat a.
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3.9 MARKI NG OF SETTI NGS

Fol | owi ng approval of Tab final Report, the setting of all HVAC

adj ust ment devices including valves, splitters and danpers shall be
permanently nmarked by the TAB Specialist so that adjustnent can be
restored if disturbed at any tinme. Style and col ors used for markings
shal |l be coordinated with the Resident Engineer.

3. 10 | DENTI FI CATI ON OF TEST PORTS

The TAB Specialist shall permanently and legibly identify the |ocation
poi nts of duct test ports. If the ductwork has exterior insulation, the
identification shall be made on the exterior side of the insulation.

Al'l penetrations through ductwork and ductwork insulation shall be
sealed to prevent air leaks and maintain integrity of vapor barrier.

3. 11 PHASI NG

A

Phased Projects: Testing and Balancing Wrk to follow project with
areas shall be conpleted per the project phasing. Upon conpl etion of
the project all areas shall have been tested and bal anced per the
contract docunents.

Exi sting Areas: Systens that serve areas outside of the project scope
shal | not be adversely affected. Measure existing paraneters where

shown to docunent system capacity.

3. 12 COW SSI ONI NG

A

Provi de conmi ssi oni ng docunentation in accordance with the requirenments
of Section 23 08 00 — COVM SSI ONI NG OF HVAC SYSTEMS for all inspection
start up, and contractor testing required above and required by the
Syst em Readi ness Checkl i st provided by the Commi ssioni ng Agent.
Conponents provi ded under this section of the specification will be
tested as part of a |arger system Refer to Section 23 08 00 —
COW SSI ONI NG OF HVAC SYSTEMS and rel ated sections for contractor
responsi bilities for system conm ssioning

--END- - -
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SECTI ON 23 07 11
HVAC | NSULATI ON
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Field applied insulation for thermal efficiency and condensati on
control for
1. HVAC piping, ductwork and equi prent.
B. Definitions
1. ASJ: Al service jacket, white finish facing or jacket.
2. Air conditioned space: Space having air tenperature and/or humdity
control |l ed by mechani cal equipnent.
3. Cold: Equi pnent, ductwork or piping handling nmedia at design
tenperature of 16 degrees C (60 degrees F) or bel ow
5. Exposed: Piping, ductwork, and equi pment exposed to view in finished
areas including nechanical and el ectrical equi pnent roons or exposed
to outdoor weather. Attics and crawl spaces where air handling units
are | ocated are considered to be nechanical roons. Shafts, chases,
interstitial spaces, unfinished attics, crawl spaces and pi pe
basenents are not considered finished areas
FSK: Foil-scrimkraft facing
Density: kg/n? - kilograns per cubic nmeter (Pcf - pounds per cubic
foot).
8. Runouts: Branch pipe connections up to 25-mm (one-inch) nom nal size
to fan coil units or reheat coils for termnal units.
9. Thermal conductance: Heat flow rate through nmaterials.
a. Flat surface: Watt per square neter (BTU per hour per square
foot).
b. Pipe or Cylinder: Watt per square neter (BTU per hour per linear
foot).
10. Thermal Conductivity (k): Watt per nmeter, per degree C (BTU per inch
t hi ckness, per hour, per square foot, per degree F tenperature
di fference).
11. Vapor Retarder (Vapor Barrier): A material which retards the
transm ssion (mgration) of water vapor. Perfornmance of the vapor
retarder is rated in ternms of permeance (perns). For the purpose of

this specification, vapor retarders shall have a maxi mum publi shed
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pernmeance of 0.1 perns and vapor barriers shall have a maxi num
publ i shed pernmeance of 0.001 perns.

12. PC. Punped condensate.

1.2 RELATED WORK

Section 01 33 23,
Section 07 84 00,
Section 23 05 11,
Section 23 08 00,

SO0 w >

1.3 QUALITY ASSURANCE

SHOP DRAW NGS, PRODUCT DATA, and SAMPLES.
FI RESTOPPI NG

COMMON WORK RESULTS FOR HVAC.
COWM SSI ONI NG OF HVAC SYSTEMS

A Refer to article QUALITY ASSURANCE, in Section 23 05 11, COVMON WORK

RESULTS FOR HVAC.
B. Criteria

1. Conply with NFPA 90A, particularly paragraphs 4.3.3.1 through
4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which are quoted as

foll ows:

4.3.3.1 Pipe insulation and coverings, duct coverings, duct

i nings, vapor retarder facings, adhesives, fasteners, tapes, and
suppl ementary materials added to air ducts, plenuns, panels, and
duct silencers used in duct systens, unless otherw se provided
for in 4.3.3.1.1 0or 4.3.3.1.2., shall have, in the formin

whi ch they are used, a maxi mum flane spread i ndex of 25 without
evi dence of continued progressive conbustion and a nmaxi num snoke
devel oped i ndex of 50 when tested in accordance with NFPA 255,
St andard Met hod of Test of Surface Burning Characteristics of
Buil ding Materials.

4.3.3.1.1 Were these products are to be applied w th adhesives,

t hey shal

be tested with such adhesi ves applied, or the

adhesi ves used shall have a maxi num fl anme spread i ndex of 25 and
a maxi mum snoke devel oped i ndex of 50 when in the final dry
state. (See 4.2.4.2.)

4.3.3.1.2 The flanme spread and snoke devel oped i ndex requirenents
of 4.3.3.1.1 shall not apply to air duct weatherproof coverings
where they are located entirely outside of a building, do not
penetrate a wall or roof, and do not create an exposure hazard.

4,3.3.2 Cosure systens for use with rigid and flexible air ducts
tested in accordance with UL 181, Standard for Safety Factory-
Made Air Ducts and Air Connectors, shall have been tested

listed, and used in accordance with the conditions of their
listings, in accordance with one of the follow ng:

(1) UL 181A, Standard for Safety O osure Systens for Use with
Rigid Air Ducts and Air Connectors

(2) UL 181B, Standard for Safety O osure Systems for Use with

Flexible Air

Ducts and Air Connectors
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4.3.3.3 Air duct, panel, and pl enum coverings and |inings, and
pi pe insul ation and coverings shall not flame, glow snolder, or
snmoke when tested in accordance with a sinmilar test for pipe
covering, ASTM C 411, Standard Test Method for Hot-Surface
Per f ormance of Hi gh-Tenperature Thermal |nsulation, at the
tenperature to which they are exposed in service

4.3.3.3.1 In no case shall the test tenperature be bel ow 121°C
(250°F).

4.3.3.4 Air duct coverings shall not extend through walls or
floors that are required to be fire stopped or required to have a
fire resistance rating, unless such coverings neet the
requirenents of 5.4.6.4.

4.3.3.5* Air duct linings shall be interrupted at fire danpers to
prevent interference with the operation of devices.

4,3.3.6 Air duct coverings shall not be installed so as to
conceal or prevent the use of any service opening

4.3.10.2.6 Materials exposed to the airflow shall be
nonconbustible or limted conbustible and have a maxi num snoke
devel oped i ndex of 50 or conmply with the follow ng.

4,3.10.2.6.1 Electrical wires and cables and optical fiber cables
shall be listed as nonconbustible or linmted combustible and have
a maxi mum snoke devel oped i ndex of 50 or shall be listed as
havi ng a maxi nrum peak optical density of 0.5 or |ess, an average
optical density of 0.15 or less, and a maxi num fl ame spread
distance of 1.5 m (5 ft) or |less when tested in accordance

with NFPA 262, Standard Method of Test for Flane Travel and
Smoke of Wres and Cables for Use in Air-Handling Spaces.

4.3.10.2.6.4 Optical-fiber and communi cation raceways shall be
listed as having a maxi num peak optical density of 0.5 or |ess,
an average optical density of 0.15 or less, and a maxi mum fl ane
spread distance of 1.5 m(5 ft) or |ess when tested in accordance
with UL 2024, Standard for Safety Optical - Fi ber Cabl e Raceway.

4.3.10.2.6.6 Supplenentary nmaterials for air distribution systens
shall be permtted when conplying with the provisions of 4.3.3.

5.4.6.4 Were air ducts pass through walls, floors, or partitions
that are required to have a fire resistance rating and where fire
danpers are not required, the opening in the construction around
the air duct shall be as foll ows:

(1) Not exceeding a 25.4 mm (1 in.) average clearance on al
si des
(2) Filled solid with an approved material capabl e of

preventing the passage of flane and hot gases sufficient to
ignite cotton waste when subjected to the tine-tenperature fire
conditions required for fire barrier penetration as specified
in NFPA 251, Standard Met hods of Tests of Fire Endurance of
Bui | di ng Construction and Materials

Test nethods: ASTM E84, UL 723, or NFPA 255
Specified k factors are at 24 degrees C (75 degrees F) nean
tenperature unless stated otherw se. Were optional thernal
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insulation material is used, select thickness to provide thernmal

conductance no greater than that for the specified material. For

pi pe, use insulation manufacturer's published heat flow tables. For
donestic hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustnent need be
made.

Al materials shall be conpatible and suitable for service
tenperature, and shall not contribute to corrosion or otherw se

attack surface to which applied in either the wet or dry state.

C. Every package or standard container of insulation or accessories

delivered to the job site for use nmust have a manufacturer's stanp or

| abel giving the nane of the manufacturer and description of the

mat eri al
1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES
B. Shop Drawi ngs:

1. All information, clearly presented, shall be included to deternine
conpliance with draw ngs and specifications and ASTM federal and
mlitary specifications.

a. Insulation materials: Specify each type used and state surface
burni ng characteristics.

b. Insulation facings and jackets: Each type used. Make it clear
that white finish will be furnished for exposed ductwork, casings
and equi prent .

Insul ati on accessory naterials: Each type used.

d. Manufacturer's installation and fitting fabrication instructions
for flexible unicellular insulation

e. Make reference to applicable specification paragraph nunbers for
coordi nati on

C. Sanpl es:

1. Each type of insulation: Mninmmsize 100 mm (4 inches) square for
boar d/ bl ock/ bl anket; 150 mm (6 inches) long, full dianmeter for
round types.

2. Each type of facing and jacket: M ninmum size 100 nm (4 inches

square).
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3. Each accessory material: Mninmm 120 M. (4 ounce) liquid container

or 120 gram (4 ounce) dry wei ght for adhesives / cenent / nastic.
1.5 STORAGE AND HANDLI NG OF MATERI AL
Store materials in clean and dry environnent, pipe covering jackets
shall be clean and unmarred. Pl ace adhesives in original containers.
Mai nt ai n anbi ent tenperatures and conditions as required by printed
instructions of manufacturers of adhesives, mastics and fini shing
cements.
1.6 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by basic
desi gnation only.
B. Federal Specifications (Fed. Spec.):
L-P-535E (2)- 99 ....... Pl astic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
C. Mlitary Specifications (MI. Spec.):

M L- A-3316C (2)-90..... Adhesi ves, Fire-Resistant, Thermal |nsulation
M L- A-24179A (1)-87 .... Adhesive, Flexible Unicellular-Plastic
Thermal |nsul ation
M L- C 19565C (1)-88.... Coating Conpounds, Thermal Insulation, Fire-and
WAt er - Resi stant, Vapor-Barrier
M L- G 20079H-87 . ... .. .. Cloth, dass; Tape, Textile dass; and Thread,

d ass and Wre-Reinforced G ass
D. American Society for Testing and Materials (ASTM:

Al167-99(2004) .......... St andard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel Plate,
Sheet, and Strip

B209-07 ................ St andard Specification for Al um num and
Al um num Al | oy Sheet and Pl ate

C411-05 ... St andard test nethod for Hot-Surface
Per f ormance of Hi gh- Tenperature Ther nal
I nsul ation

C449-07 ... ..o St andard Specification for Mneral Fiber
Hydraulic-Setting Thernmal Insulating and

Fi ni shing Cenent

Contract No. VA797S-16- Q- 0024
VA Project No. 796-16-018 23 07 11 - 5 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP

Hi nes, Illinois 60141
02-01- 15
C533-09 ... . St andard Specification for Calcium Silicate
Bl ock and Pi pe Thermal Insul ation
C534-08 ... St andard Specification for Preforned Flexible

El astoneric Cellular Thermal Insulation in

Sheet and Tubul ar Form

Co47-07 ..o St andard Speci fication for Mneral Fiber pipe
I nsul ation

C552-07 ... St andard Specification for Cellular G ass
Thermal |nsul ation

C553-08 ... ..o St andard Specification for Mneral Fiber

Bl anket Thermal Insul ation for Conmmercial and
I ndustrial Applications

C585-09 ... St andard Practice for Inner and Quter Dianeters
of Rigid Thermal Insulation for Nom nal Sizes
of Pipe and Tubing (NPS Systen) R (1998)

C612-10 ... St andard Specification for Mneral Fiber Bl ock
and Board Thermal Insulation

C1126-04 ............... St andard Specification for Faced or Unfaced
Ri gid Cel lular Phenolic Thermal I|nsul ation

Cl136-10 ............... St andard Specification for Flexible, Low
Per meance Vapor Retarders for Thermal
I nsul ation

D1668-97a (2006) ....... St andard Specification for @ ass Fabrics (Wven
and Treated) for Roofing and Waterproofing

E84-10 ................. St andard Test Method for Surface Burning
Characteristics of Building
Materi al s

E119-09¢c ............... Standard Test Method for Fire Tests of Buil ding
Construction and Materials

E136-09b ............... St andard Test Methods for Behavior of Materials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)

E. National Fire Protection Association (NFPA):
90A-09 ... ... ... Standard for the Installation of Ar

Condi tioning and Ventil ating Systens
96-08 ...... ... ... St andards for Ventilation Control and Fire
Protecti on of Commercial Cooking Operations
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101-09 ... ... Life Safety Code
251-06 ............ ... St andard nethods of Tests of Fire Endurance of
Bui | di ng Construction Materials
255-06 ................. St andard Met hod of tests of Surface Burning

Characteristics of Building Materials

F. Underwriters Laboratories, Inc (UL):

723 UL Standard for Safety Test for Surface Burning
Characteristics of Building Materials with
Revi si on of 09/08

G Manufacturer’s Standardization Society of the Valve and Fitting

I ndustry (MBS):
SP58-2009 .............. Pi pe Hangers and Supports Materials, Design,
and Manuf acture
PART 2 - PRODUCTS
2.1 M NERAL FI BER OR FI BER GLASS

A. ASTM C612 (Board, Block), Class 1 or 2, density 48 kg/nt (3 pcf), k =
0.037 (0.26) at 24 degrees C (75 degrees F), external insulation for
temperatures up to 204 degrees C (400 degrees F) with foil scrim (FSK)
faci ng.

B. ASTM C553 (Bl anket, Flexible) Type |, Class B-3, Density 16 kg/n? (1
pcf), k = 0.045 (0.31).

C. ASTM C547 (Pipe Fitting Insulation and Preformed Pipe |nsulation),
Class 1, k = 0.037 (0.26) at 24 degrees C (75 degrees F), for use at
tenmperatures up to 230 degrees C (450 degrees F) with an all service
vapor retarder jacket with polyvinyl chloride prenolded fitting
covering.

2.2 M NERAL WOOL OR REFRACTCRY FI BER
A. Conply with Standard ASTM C612, Cl ass 3, 450 degrees C (850 degrees F).
2.3 RIA D CELLULAR PHENCLI C FOAM

A. Preforned (nol ded) pipe insulation, ASTM Cl126, type IIl, grade 1, k =
0.021(0.15) at 10 degrees C (50 degrees F), for use at tenperatures up
to 121 degrees C (250 degrees F) with all service vapor retarder jacket
wi th pol yvinyl chloride prenolded fitting covering.

B. Equi prent and Duct |nsul ation, ASTM C 1126, type Il, grade 1, k = 0.021
(0.15) at 10 degrees C (50 degrees F), for use at tenperatures up to
121 degrees C (250 degrees F) with rigid cellular phenolic insulation

and covering, and all service vapor retarder jacket.
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A Conply with Standard ASTM C177, C518, density 120 kg/nt (7.5 pcf)
nom nal, k = 0.033 (0.29) at 240 degrees C (75 degrees F).
B. Pipe insulation for use at tenperatures up to 200 degrees C (400

degrees F) with all service vapor

retarder jacket.

I nsul ati on Characteristics

| TEMS TYPE | TYPE |
Tenper at ure, nmaxi mum degrees C 649 (1200) 927 (1700)
(degrees F)
Density (dry), Kg/n? (Ib/ ft3) 232 (14.5) 288 (18)
Thermal conductivity:
Mn W mK (Btu in/h ft? degrees F)@ | 0. 059 0.078
mean tenperature of 93 degrees C (0.41) (0. 540)
(200 degrees F)
Surface burning characteristics:
FIl ane spread | ndex, Maxi num 0 0
Snoke Density index, Maximum 0

2.9 I NSULATI ON FACI NGS AND JACKETS

A. Vapor Retarder, higher strength with | ow water

permrating, Beach puncture 50 units for

ductwork, casings and equi pment, and for

Faci ngs and jackets shall be al

Ret arder j acketi ng.

i nsul ation

permeance = 0.02 or |ess

faci ng on exposed

pi pe insul ation jackets.

service type (ASJ) or PVDC Vapor

B. ASJ jacket shall be white kraft bonded to 0.025 mm (1 mil) thick
alum numfoil, fiberglass reinforced, with pressure sensitive adhesive
closure. Conply with ASTM C1136. Beach puncture 50 units, Suitable for

pai nting w thout sizing. Jackets shal

have m ni mum 40 mm (1-1/2 inch)

lap on longitudinal joints and mninmum 75 mm (3 inch) butt strip on end

joints. Butt strip rmaterial shal

be sane as the jacket. Lap and butt

strips shall be self-sealing type with factory-applied pressure

sensitive adhesi ve.

C. Vapor Retarder mediumstrength with | ow water vapor

or less permrating), Beach puncture 25 units: Foil-

Contract No. VA797S-16- Q- 0024
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or PVDC vapor retarder jacketing type for conceal ed ductwork and

equi pnent .

D. Field applied vapor barrier jackets shall be provided, in addition to
the specified facings and jackets, on all exterior piping and ductwork
as well as on interior piping and ductwork. The vapor barrier jacket
shal | consist of a nulti-layer |amnated cladding with a maxi num wat er
vapor perneance of 0.001 perns. The m ni mum puncture resistance shal
be 35 cmkg (30 inch-pounds) for interior |ocations and 92 cmkg (80
i nch-pounds) for exterior or exposed |ocations or where the insulation
is subject to damage.

E. dass doth Jackets: Presized, mnimmO0.18 kg per square neter (7.8
ounces per square yard), 2000 kPa (300 psig) bursting strength with
i ntegral vapor retarder where required or specified. Wather proof if
utilized for outside service

F. Factory conposite materials may be used provided that they have been
tested and certified by the manufacturer

G Pipe fitting insulation covering (jackets): Fitting covering shall be
prenol ded to match shape of fitting and shall be polyvinyl chloride
(PVC) conforming to Fed Spec L-P-335, conposition A Type Il G ade QU
and Type IIl, mnimmthickness 0.7 mm (0.03 inches). Provide col or
mat chi ng vapor retarder pressure sensitive tape.

2.10 ADHESI VE, MASTIC, CEMENT

A MI. Spec. ML-A-3316, Oass 1: Jacket and | ap adhesive and protective
finish coating for insulation

B. MI. Spec. ML-A-3316, dass 2: Adhesive for laps and for adhering
insulation to nmetal surfaces

C. MI. Spec. ML-A-24179, Type Il Cass 1. Adhesive for installing
flexible unicellular insulation and for | aps and general use.

D. MI. Spec. ML-C 19565, Type |: Protective finish for outdoor use.

E. MI. Spec. ML-C 19565, Type | or Type Il: Vapor barrier conmpound for
i ndoor use.

F. ASTM C449: Mneral fiber hydraulic-setting thermal insulating and
finishing cenent.

G Oher: Insulation manufacturers' published reconmendati ons.

Contract No. VA797S-16- Q- 0024
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2.11 MECHANI CAL FASTENERS

A. Pins, anchors: Welded pins, or nmetal or nylon anchors with gal vani zed
steel -coated or fiber washer, or clips. Pin dianeter shall be as
recommrended by the insulation manufacturer.

B. Staples: Qutward clinching nonel or gal vanized steel.

C. Wre: 1.3 mmthick (18 gage) soft anneal ed gal vanized or 1.9 mm (14
gage) copper clad steel or nickel copper alloy.

D. Bands: 13 mm (0.5 inch) nominal wi dth, brass, galvanized steel,
al um num or stainless steel.

2.12 REI NFORCEMENT AND FI NI SHES

A. dass fabric, open weave: ASTM D1668, Type IIl (resin treated) and Type
I (asphalt treated).

B. dass fiber fitting tape: MI. Spec ML-C 20079, Type Il, Cass 1.

C. Tape for Flexible Elastomeric Cellular Insulation: As recomended by
the insulati on manufacturer.

D. Hexagonal wire netting: 25 nm (one inch) nesh, 0.85 mmthick (22 gage)
gal vani zed steel.

E. Corner beads: 50 mm (2 inch) by 50 mm (2 inch), 0.55 mmthick (26 gage)
gal vani zed steel; or, 25 mm (1 inch) by 25 mm (1 inch), 0.47 nmmthick
(28 gage) al um num angl e adhered to 50 mm (2 inch) by 50 mm (2 inch)
Kraft paper.

F. PVC fitting cover: Fed. Spec L-P-535, Conposition A 11-86 Type II,
Grade GQJ, with Form B Mneral Fiber insert, for nedia tenperature 4
degrees C (40 degrees F) to 121 degrees C (250 degrees F). Bel ow 4
degrees C (40 degrees F) and above 121 degrees C (250 degrees F).
Provi de double | ayer insert. Provide color matching vapor barrier
pressure sensitive tape.

2.13 FI RESTOPPI NG MATERI AL
O her than pipe and duct insulation, refer to Section 07 84 00
FI RESTOPPI NG,

2.14 FLAME AND SMXKE
Unl ess shown otherw se all assenbled systens shall neet flanme spread 25
and snoke devel oped 50 rating as devel oped under ASTM NFPA and UL
standards and specifications. See paragraph 1.3 "Quality Assurance".

Contract No. VA797S-16- Q- 0024
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PART 3 - EXECUTI ON
3.1 GENERAL REQUI REMENTS

A

Required pressure tests of duct and piping joints and connections shal
be conpl eted and the work approved by the Resident Engineer for
application of insulation. Surface shall be clean and dry with al
foreign materials, such as dirt, oil, |oose scale and rust renpved.
Except for specific exceptions, insulate entire specified equi pnent,

pi pi ng (pipe, fittings, valves, accessories), and duct systens.

I nsul ate each pipe and duct individually. Do not use scrap pieces of

i nsul ati on where a full length section will fit.

Insul ation materials shall be installed in a first class manner with
snoot h and even surfaces, with jackets and facings drawn tight and
snoothly cemented down at all laps. Insulation shall be continuous
through all sl eeves and openi ngs, except at fire danmpers and duct

heat ers (NFPA 90A). Vapor retarders shall be continuous and

uni nterrupted throughout systens with operating tenperature 16 degrees
C (60 degrees F) and below. Lap and seal vapor retarder over ends and
exposed edges of insulation. Anchors, supports and other netal

proj ections through insulation on cold surfaces shall be insulated and
vapor sealed for a minimumlength of 150 nm (6 inches).

Install vapor stops at all insulation termnations on either side of
val ves, punps and equi prent and particularly in straight |engths of

pi pe insul ation

Construct insulation on parts of equi pnent such as chilled water punps
and heads of chillers, convertors and heat exchangers that nust be
opened periodically for mmintenance or repair, so insulation can be
renoved and replaced w thout damage. Install insulation with bolted 1
mm t hi ck (20 gage) gal vani zed steel or alum num covers as conpl ete
units, or in sections, with all necessary supports, and split to
coincide with flange/split of the equi pnent.

I nsul ati on on hot piping and equi pment shall be terninated square at
itens not to be insulated, access openings and nanepl ates. Cover al
exposed raw i nsulation with white sealer or jacket material

Protect all insulations outside of buildings with alum num jacket using

lock joint or other approved systemfor a continuous weather tight

Contract No. VA797S-16- Q- 0024
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system Access doors and other itenms requiring nmaintenance or access

shal | be renovabl e and seal abl e.
H HVAC work not to be insul ated:
1. Internally insulated ductwork and air handling units.
2. Relief air ducts (Economi zer cycle exhaust air).
3. Exhaust air ducts and plenuns, and ventil ation exhaust air shafts.

3.2 | NSULATI ON | NSTALLATI ON
A. M neral Fiber Board:
1. Faced board: Apply board on pins spaced not nore than 300 mm (12

i nches) on center each way, and not less than 75 mm (3 inches) from

each edge of board. In addition to pins, apply insulation bonding

adhesive to entire underside of horizontal netal surfaces. Butt
insulation edges tightly and seal all joints with |aps and butt
strips. After applying speed clips cut pins off flush and apply
vapor seal patches over clips.

2. Plain board:

a. Insulation shall be scored, beveled or nmitered to provide tight
joints and be secured to equi pment with bands spaced 225 mm (9
inches) on center for irregular surfaces or with pins and clips
on flat surfaces. Use corner beads to protect edges of
i nsul ati on.

b. For hot equipnment: Stretch 25 nm (1 inch) mesh wire, with edges
wire |l aced together, over insulation and finish with insulating
and finishing cenent applied in one coat, 6 mm (1/4 inch) thick,
trowel led to a snooth finish.

c. For cold equipnent: Apply neshed glass fabric in a tack coat 1.5
to 1.7 square neter per liter (60 to 70 square feet per gallon)
of vapor mastic and finish with mastic at 0.3 to 0.4 square neter
per liter (12 to 15 square feet per gallon) over the entire
fabric surface.

d. Chilled water punps: Insulate with renovable and replaceable 1 mm
thick (20 gage) al um num or gal vani zed steel covers lined with
insulation. Seal closure joints/flanges of covers w th gasket
material. Fill void space in enclosure with flexible mneral

fiber insulation.

Contract No. VA797S-16- Q- 0024
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mechani cal and el ectrical equipnment roonms and attics, interstitia

spaces and duct work exposed to outdoor weat her
a. 1-1/2 inch thick insulation faced with ASJ (white al
j acket).

B. Flexible Mneral Fiber Bl anket:

service

1. Adhere insulation to metal with 75 nm (3 inch) wi de strips of

i nsul ati on bondi ng adhesi ve at 200 nm (8 i nches) on center al

around duct. Additionally secure insulation to bottom of ducts

exceeding 600 nm (24 inches) in width with pins welded or adhered on

450 nm (18 inch) centers. Secure washers on pins. Butt insulation

edges and seal joints with laps and butt strips. Staples may be used

to assist in securing insulation. Seal all vapor retarder

penetrations with mastic. Saggi ng duct insulation will not be

acceptable. Install firestop duct insulation where required

2. Supply air ductwork to be insulated includes nmain and branch ducts

from AHU di scharge to room supply outlets, and the bodies of ceiling

outlets to prevent condensation. Insulate sound attenuator units

coil casings and danper franes. To prevent condensation insulate

trapeze type supports and angle iron hangers for flat oval ducts
that are in direct contact with netal duct.

3. Conceal ed supply air ductwork.
a. Above ceilings at a roof level, in attics, and duct work exposed

to outdoor weather: 50 mm (2 inch) thick insulation faced with

FSK.

b. Above ceilings for other than roof level: 40 nm (1 Y inch) thick

insul ation faced with FSK
3.3 PI PE | NSULATI ON SCHEDULE

Provi de insulation for piping systens as schedul ed bel ow.

4-16 degrees C Pol yi so- 38 38 (1.5) |38 (1.5 38 (1.5)
cyanur at e (1.5)

(40-60 degrees F) d osed- Cel

(CH, CHR, CC, GCR Rigid

and RS for DX (Exterior

refrigeration) Locati ons
only)

(40-60 degrees F) Fl exi bl e 38 38 (1.5) |38 (1.5 38 (1.5)

(CH CHR CC, GCR El astoneric (1.5)
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and RS for DX Cel [ ul ar
refrigeration) Ther mal (Above
ground pi pi ng
only)
- - - END- -
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SECTI ON 23 08 00
COWM SSI ONI NG OF HVAC SYSTENMS
PART 1 - GENERAL

1.1 DESCRI PTI ON

A. The requirenents of this Section apply to all sections of D vision 23.

B. This project will have sel ected building systens conm ssioned. The
conplete list of equipnment and systenms to be conmi ssioned is specified
in Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS.  The
conmi ssi oni ng process, which the Contractor is responsible to execute,
is defined in Section 01 91 00 GENERAL COWM SSI ONI NG REQUI RVENTS., A
Conmi ssi oni ng Agent (CxA) appointed by the VA will manage the
conmi ssi oni ng process.

1. 2 RELATED WORK

A. Section 01 00 00 GENERAL REQUI REMENTS.

B. Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS.

C. Section 01 33 23 SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.

1.3 SUMVARY

A. This Section includes requirenents for conmi ssioning the Facility
exterior closure, related subsystens and rel ated equi pnment. This
Section suppl enents the general requirements specified in Section 01 91
00 General Commi ssioning Requirenents.

B. Refer to Section 01 91 00 GENERAL COVM SSI ONI NG REQUI REMENTS for nore
detail s regarding processes and procedures as well as roles and
responsibilities for all Conm ssioning Team nenbers.

1.4 DEFI NI TI ONS

A. Refer to Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS f or
definitions.

1.5 COW SSI ONED SYSTEMS

A. Commi ssioning of a systemor systens specified in Division 23 is part
of the construction process. Docunentation and testing of these
systens, as well as training of the VA's Operati on and Mi ntenance
personnel in accordance with the requirements of Section 01 91 00 and
of Division 23, is required in cooperation with the VA and the
Conmi ssi oni ng Agent.

B. The Facility exterior closure systems comm ssioning will include the

systenms listed in Section 01 19 00 General Comm ssioning Requirenents:
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1.6 SUBM TTALS

A. The conmmi ssioning process requires review of selected Submttals that
pertain to the systems to be comm ssioned. The Conmi ssi oni ng Agent
will provide a list of submittals that will be reviewed by the
Conmi ssioning Agent. This list will be reviewed and approved by the VA
prior to forwarding to the Contractor. Refer to Section 01 33 23 SHOP
DRAW NGS, PRODUCT DATA, and SAMPLES for further details.

B. The conmi ssioning process requires Submittal review sinultaneously with
engi neering review. Specific submttal requirenents related to the
conmi ssi oni ng process are specified in Section 01 91 00 GENERAL
COW SSI ONI NG REQUI REMENTS.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 CONSTRUCTI ON | NSPECTI ONS

A. Conmmi ssi oni ng of HVAC systens will require inspection of individual
el ements of the HVAC systens construction throughout the construction
period. The Contractor shall coordinate with the Comm ssioni ng Agent
in accordance with Section 01 19 00 and the Comm ssioning plan to
schedul e HVAC systens inspections as required to support the
Conmi ssi oni ng Process.

3.2 PRE- FUNCTI ONAL CHECKLI STS

A. The Contractor shall conplete Pre-Functional Checklists to verify
systenms, subsystens, and equi pment installation is conplete and systens
are ready for Systems Functional Performance Testing. The
Conmi ssi oning Agent will prepare Pre-Functional Checklists to be used
to docunent equi pment installation. The Contractor shall conplete the
checklists. Conpleted checklists shall be subnitted to the VA and to
t he Comm ssi oning Agent for review. The Conm ssioning Agent may spot
check a sanple of conpleted checklists. |If the Conm ssioning Agent
determines that the information provided on the checklist is not
accurate, the Commissioning Agent will return the marked-up checkli st
to the Contractor for correction and resubnission. |If the
Conmi ssi oni ng Agent determines that a significant nunber of conpleted
checklists for sinmilar equipment are not accurate, the Conmmi ssioning
Agent will select a broader sanple of checklists for review |If the

Conmi ssi oni ng Agent determ nes that a significant nunber of the broader
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sanmpl e of checklists is also inaccurate, all the checklists for the

type of equipnent will be returned to the Contractor for correction and
resubm ssion. Refer to SECTION 01 91 00 GENERAL COWM SSI ONI NG
REQUI REMENTS for submittal requirenents for Pre-Functional Checklists,
Equi prent Startup Reports, and other conm ssioning docunents.
3. 3 CONTRACTORS TESTS
A. Contractor tests as required by other sections of Division 23 shall be
schedul ed and docunented in accordance with Section 01 00 00 GENERAL
REQUI REMENTS. All testing shall be incorporated into the project
schedul e. Contractor shall provide no |l ess than 7 cal endar days
notice of testing. The Conmi ssioning Agent will witness sel ected
Contractor tests at the sole discretion of the Comn ssioning Agent.
Contractor tests shall be conpleted prior to scheduling Systens
Functi onal Performance Testi ng.
3.4 SYSTEMS FUNCTI ONAL PERFORVANCE TESTI NG
A. The Commi ssi oning Process includes Systens Functional Perfornmance
Testing that is intended to test systenms functional perfornance under
steady state conditions, to test systemreaction to changes in
operating conditions, and system performance under energency
conditions. The Commi ssioning Agent will prepare detail ed Systens
Functi onal Performance Test procedures for review and approval by the
Resi dent Engi neer. The Contractor shall review and comment on the
tests prior to approval. The Contractor shall provide the required
| abor, materials, and test equi pnent identified in the test procedure
to performthe tests. The Comm ssioning Agent will w tness and
docunment the testing. The Contractor shall sign the test reports to
verify tests were perforned. See Section 01 91 00 GENERAL
COW SSI ONI NG REQUI REMENTS, for additional details.
3.5 TRAI NI NG OF VA PERSONNEL
A. Training of the VA operation and nai ntenance personnel is required in
cooperation with the Resident Engi neer and Conmi ssi oni ng Agent.
Provi de conpetent, factory authorized personnel to provide instruction
to operation and mai ntenance personnel concerning the |ocation
operation, and troubl eshooting of the installed systens. Contractor
shal | submit training agendas and trainer resunes in accordance with

the requirements of Section 01 19 00. The instruction shall be
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schedul ed in coordination with the VA Resident Engi neer after
submi ssion and approval of formal training plans. Refer to Section 01

91 00 GENERAL COWM SSI ONI NG REQUI REMENTS and Di vi sion 23 Sections for

addi tional Contractor training requirenents.
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SECTI ON 23 23 00
REFRI GERANT PI PI NG
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Field refrigerant piping for direct expansion HVAC systens.
B. Definitions
1. Refrigerating system Conbination of interconnected
refrigerant-containing parts constituting one closed refrigeration
circuit in which a refrigerant is circulated for the purpose of
extracting heat.
a. Low side neans the parts of a refrigerating systemsubjected to
evapor at or pressure.
b. High side neans the parts of a refrigerating system subjected to
condenser pressure
2. Brazed joint: A gas-tight joint obtained by the joining of netal
parts with alloys which nmelt at tenperatures higher than 449 degrees
C (840 degrees F) but less than the nelting tenperatures of the
joined parts.
1. 2 RELATED WORK
A. Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and SAMPLES
B. Section 23 05 11, COVWMON WORK RESULTS FOR HVAC
C. Section 23 07 11, HVAC, and BO LER PLANT | NSULATI ON
1.3 QUALITY ASSURANCE
A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC
B. Conply with ASHRAE Standard 15, Safety Code for Mechanica
Refrigeration. The application of this Code is intended to assure the
saf e design, construction, installation, operation, and inspection of
every refrigerating systemenploying a fluid which normally is
vaporized and liquefied in its refrigerating cycle
C. Conply with ASME B31.5: Refrigerant Piping and Heat Transfer

Component s.

D. Products shall conply with UL 207 "Refri gerant—Contai ni ng Conponents
and Accessories, "Nonelectrical"; or UL 429 "El ectrical Operated
Val ves. "
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1.4 SUBM TTALS

A. Submit in accordance with specification Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA, and SAMPLES
B. Shop Drawi ngs:
1. Conplete information for conmponents noted, including valves and
refrigerant piping accessories, clearly presented, shall be included
to determ ne conpliance with drawi ngs and specifications for

conponents noted bel ow

a. Tubing and fittings

b. Val ves

c. Strainers

d. Moisture-liquid indicators

e. Filter-driers

f. Flexible netal hose

g. Liquid-suction interchanges

h. G| separators (when specified)

Gages
j. Pipe and equi pnent supports
k. Refrigerant and oi
| . Pipel/conduit roof penetration cover
m Sol dering and brazing materials
2. Layout of refrigerant piping and accessories, including flow
capacities, valves |locations, and oil traps slopes of horizontal
runs, floor/wall penetrations, and equi pment connection details.

C. Certification: Copies of certificates for welding procedure
performance qualification record and |ist of welders' nanes and
synbol s.

D. Design Manual: Furnish two copies of design manual of refrigerant
val ves and accessori es.

1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. Air Conditioning, Heating, and Refrigeration Institute (AR /AHRI):
495- 1999 (R2002) ....... Standard for Refrigerant Liquid Receivers
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730-2005 ............... Fl ow Capacity Rating of Suction-Line Filters
and Suction-Line Filter-Driers

750-2007 ........ ... Thernostatic Refrigerant Expansion Val ves

760-2007 ............... Per f ormance Rating of Sol enoid Valves for Use
with Volatile Refrigerants

C. Amrerican Society of Heating Refrigerating and Air Conditioning

Engi neers ( ASHRAE) :

ANSI / ASHRAE 15-2007 .... Safety Standard for Refrigeration Systens
(ANSI)

ANSI / ASHRAE 17-2008 .... Method of Testing Capacity of Thernopstatic
Refri gerant Expansion Val ves (ANSI)

63.1-95 (RAO1) ........ Met hod of Testing Liquid Line Refrigerant

Driers (ANSI)
D. American National Standards Institute (ANSI):
ASME (ANSI ) A13. 1-2007 .. Schenme for ldentification of Piping Systens
Z535.1-2006 ............ Saf ety Col or Code
E. American Society of Mechani cal Engi neers (ASME):
ANSI / ASME B16. 22-2001 ( R2005)
W ought Copper and Copper All oy Sol der-Joint Pressure Fittings (ANSI)
ANSI / ASVME B16. 24- 2006 Cast Copper Alloy Pipe Flanges and Fl anged
Fittings, dass 150, 300, 400, 600, 900, 1500 and 2500 (ANSI)
ANSI / ASME B31.5-2006 ... Refrigeration Piping and Heat Transfer
Conponents (ANSI)
ANSI / ASME B40. 100- 2005 . Pressure Gauges and Gauge Attachments
ANSI / ASME B40. 200- 2008 . Thernoneters, Direct Readi ng and Renote Readi ng
F. American Society for Testing and Materials (ASTM
Al26-04 ................ St andard Specification for Gray Iron Castings
for Valves, Flanges, and Pipe FittingsB32-08
St andard Specification for Sol der Metal

B88-03 ................. St andard Specification for Seam ess Copper
Wat er Tube

B88MO5 ................ St andard Specification for Seam ess Copper
Water Tube (Metric)

B280-08 ................ St andard Specification for Seam ess Copper Tube

for Air Conditioning and Refrigeration Field

Service

Contract No. VA797S-16- Q 0024
VA Project No. 796-16-018 23 23 00 - 3 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Geat Lakes CMOP
Hi nes, Illinois 60141

02-01-15

G American Wl ding Society, Inc. (AW):

Brazi ng Handbook

A5.8/A5.8M04 .......... St andard Specification for Filler Metals for
Brazi ng and Braze Wl di ng

Federal Specifications (Fed. Spec.)

Fed. Spec. GG

Underwriters Laboratories (U L.):

U L.207-2009 ........... Standard for Refrigerant-Containing Conponents
and Accessories, Nonelectrical

U. L. 429-99 (Rev.2006) .. Standard for Electrically Operated Val ves

PART 2 - PRODUCTS
2.1 PIPING AND FI TTI NG5

A. Refrigerant Piping: For piping up to 100 mm (4 inch) use Copper

B.

refrigerant tube, ASTM B280, cleaned, dehydrated and seal ed, nmarked ACR
on hard tenper straight |lengths. Coils shall be tagged ASTM B280 by t he
manuf acturer. For piping over 100 nm (4 inch) use A53 Black SM. steel.
Water and Drain Piping: Copper water tube, ASTM B88M Type B or C (ASTM
B88, Type Mor L). Optional drain piping material: Schedule 80 flane
retardant Pol ypropyl ene plastic.

C. Fittings, Valves and Accessories:

1. Copper fittings: Wought copper fittings, ASME B16. 22.

a. Brazed Joints, refrigerant tubing: Cadm umfree, AWS A5. 8/ A5. 8M
45 percent silver brazing alloy, dass BAg-5.

b. Sol der Joints, water and drain: 95-5 tin-antinony, ASTM B32
(95TA) .

2. Steel fittings: ASTM w ought steel fittings.

a. Refrigerant piping — Wl ded Joints.

FIl anges and fl anged fittings: ASME B16. 24.

4. Refrigeration Val ves:

a. Stop Valves: Brass or bronze alloy, packless, or packed type with
gas tight cap, frost proof, back seating.

b. Pressure Relief Valves: Conply with ASME Boil er and Pressure
Vessel Code; UL listed. Forged brass with nonferrous, corrosion
resistant internal working parts of high strength, cast iron
bodi es conforming to ASTM A126, Grade B. Set valves in accordance
wi th ASHRAE Standard 15.

Contract No. VA797S-16- Q 0024
VA Project No. 796-16-018 23 23 00 - 4 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hi nes, Illinois 60141

02-01-15
c. Solenoid Valves: Conply with ARl 760 and UL 429, UL-listed, two-

position, direct acting or pilot-operated, noisture and
vapor - proof type of corrosion resisting nmaterials, designed for
i ntended service, and sol der-end connections. Fitted with
sui tabl e NEMA 250 encl osure of type required by |location and
normal |y open hol di ng coil

d. Thernostatic Expansion Valves: Conply with ARl 750. Brass body
with stainless-steel or non-corrosive non ferrous internal parts
di aphragm and spring-1oaded (direct-operated) type with sensing
bul b and distributor having side connection for hot-gas bypass
and external equalizer. Size and operating characteristics as
recommended by manufacturer of evaporator and factory set for
super heat requirenents. Sol der-end connections. Testing and
rating in accordance w th ASHRAE Standard 17

e. Check Valves: Brass or bronze alloy with swing or lift type, with
tight closing resilient seals for silent operation; designed for
| ow pressure drop, and with sol der-end connections. Direction of
flow shall be legibly and permanently indicated on the val ve
body.

5. Strainers: Designed to pernmit renpving screen w thout renoving
strainer from piping system and provided with screens 80 to 100
mesh in liquid Iines DN 25 (NPS 1) and smaller, 60 mesh in |liquid
lines larger than DN 25 (NPS 1), and 40 mesh in suction |ines.
Provide strainers in liquid |line serving each thernostatic expansion
valve, and in suction line serving each refrigerant conpressor not
equi pped with integral strainer

6. Refrigerant Moisture/Liquid Indicators: Double-ported type having
heavy sight gl asses sealed into forged bronze body and i ncorporating
means of indicating refrigerant charge and noi sture indication
Provi de screwed brass seal caps.

7. Refrigerant Filter-Dryers: UL listed, angle or in-line type, as
shown on drawi ngs. Conformto ARl Standard 730 and ASHRAE St andard
63.1. Heavy gage steel shell protected with corrosion-resistant
paint; perforated baffle plates to prevent desiccant bypass. Size as
recommended by manufacturer for service and capacity of systemwth

connection not less than the line size in which installed. Filter
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driers with replaceable filters shall be furnished with one spare

el ement of each type and si ze.

8. Flexible Metal Hose: Seanl ess bronze corrugated hose, covered with
bronze wire braid, with standard copper tube ends. Provide in
suction and di scharge pi ping of each conpressor

10. O | Separators: Provide for condensing units, as shown. Al
wel ded steel construction with capacity to elimnate a mni mrum of 95
percent of the oil fromthe hot gas flowing through it. Provide
manuf acturer's published ratings for mni mum and maxi mum
refrigeration tonnage corresponding to this oil separating
ef ficiency. Separator shall be equipped with a float valve to
prevent return of the hot gas to crankcase, and shall have isolating
stop valves so it can be opened and services w thout punping out any
ot her part of the system ASME construction or UL |listed
11. Receivers: Conformto AHRI 495, steel construction, equipped with
tappings for liquid inlet and outlet valves, pressure relief valve
and liquid I evel indicator
2.2 GAGES
A. Tenperature Gages: Conply with ASME B40.200. Industrial-duty type and
in required tenperature range for service in which installed. Gages
shal |l have Cel sius scale in 1-degree (Fahrenheit scale in 2-degree)
graduations and with black nunber on a white face. The pointer shall be
adjustable. Rigid stemtype tenperature gages shall be provided in
thermal wells located within 1525 nm (5 feet) of the finished floor.

Uni versal adjustable angle type or renote el enent type tenperature

gages shall be provided in thermal wells located 5 to 7 feet above the

finished floor. Renpte el ement type tenperature gages shall be provided
in thermal wells |located 7 feet above the finished floor
B. Vacuum and Pressure Gages: Conply with ASME B40.100 and provide with

throttling type needl e valve or a pul sati on danpener and shut - of f

val ve. Gage shall be a mininumof 3-1/2 inches in diameter with a range

fromO psig to approximately 1.5 times the maxi mum system worki ng

pressure. Each gage range shall be selected so that at normal operating
pressure, the needle is within the mddle-third of the range.

1. Suction: 101 kPa (30 inches Hg) vacuumto 1723 kPa (gage) (250
psig) .
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2. Discharge: 0 to 500 psig.

2. 3 THERMOMETERS AND WELLS
A. Refer to specification Section 23 21 13, HYDRON C PI Pl NG
2.4 Pl PE SUPPORTS
A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC
2.5 REFRI GERANTS AND A L
A. Provide EPA approved refrigerant and oil for proper system operation.
2.6 PIPE/ CONDUI T ROOF PENETRATI ON COVER
A. Prefabricated Roof Curb: Galvanized steel or extruded al umi num 300 mm
(12 inches) overall height, continuous wel ded corner seans, treated
wood nailer, 38 mm (1-1/2 inch) thick, 48 kg/cu.m (3 Ib/cu.ft.) density
rigid mneral fiberboard insulation with netal liner, built-in cant
strip (except for gypsumor tectum decks). For surface insul ated roof
deck, provide raised cant strip (recessed nounting flange) to start at
the upper surface of the insulation. Curbs shall be constructed for
pi tched roof or ridge nmounting as required to keep top of curb |evel.
B. Penetration Cover: Galvanized sheet netal with flanged renovabl e top.
Provide 38 mm (1-1/2 inch) thick nmineral fiber board insulation.
C. Flashing Sleeves: Provide sheet netal sleeves for conduit and pipe
penetrations of the penetration cover. Seal watertight penetrations.
2.7 Pl PE | NSULATI ON FOR DX HVAC SYSTENMS
Refer to specification Section 23 07 11, HVAC, PLUMBI NG and BO LER
PLANT | NSULATI ON.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Install refrigerant piping and refrigerant containing parts in
accordance with ASHRAE Standard 15 and ASME B31.5
1. Install piping as short as possible, with a m ni mrum nunber of
joints, el bow and fittings.
2. Install piping with adequate cl earance between pi pe and adj acent
wal | s and hangers to allow for service and inspection. Space piping,
i ncluding insulation, to provide 25 mm (1 inch) m ni mum cl earance
bet ween adj acent piping or other surface. Use pipe sleeves through
walls, floors, and ceilings, sized to permt installation of pipes

with full thickness insulation.
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3. Locate and orient valves to permt proper operation and access for

mai nt enance of packing, seat and disc. Generally |ocate valve stens
in overhead piping in horizontal position. Provide a union adjacent
to one end of all threaded end val ves. Control val ves usually
require reducers to connect to pipe sizes shown on the draw ng.
4. Use copper tubing in protective conduit when installed bel ow ground.
5. Install hangers and supports per ASME B31.5 and the refrigerant

pi pi ng manuf acturer's reconmendati ons.

B. Joint Construction:

1. Brazed Joints: Conply with AWS "Brazi ng Handbook" and with filler
materials complying with AWS A5. 8/ A5. 8M

a. Use Type BcuP, copper-phosphorus alloy for joining copper socket
fittings with copper tubing

b. Use Type BAg, cadmumfree silver alloy for joining copper with
bronze or steel.

c. Swab fittings and valves with manufacturer's recomended cl eani ng
fluid to remove oil and ot her compounds prior to installation.

d. Pass nitrogen gas through the pipe or tubing to prevent oxidation
as each joint is brazed. Cap the systemw th a reusabl e plug
after each brazing operation to retain the nitrogen and prevent
entrance of air and noisture.

C. Protect refrigerant systemduring constructi on agai nst entrance of
foreign matter, dirt and noisture; have open ends of piping and
connections to conpressors, condensers, evaporators and ot her equi pnent
tightly capped until assenbly.

D. Pipe relief valve discharge to outdoors for systenms containing nore
than 45 kg (100 | bs) of refrigerant.

E. Firestopping: Fill openings around uninsul ated pi ping penetrating
floors or fire walls, with firestop material. For firestopping
insul ated piping refer to Section 23 07 11, HVAC, and BO LER PLANT
I NSULATI ON.

3.2 PIPE AND TUBI NG | NSULATI ON
A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC
B. Apply two coats of weather-resistant finish as reconmended by the

manufacturer to insulation exposed to outdoor weather

Contract No. VA797S-16- Q 0024
VA Project No. 796-16-018 23 23 00 - 8 5/ 5/ 2017



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hi nes, Illinois 60141

02-01-15

3.3 SI GNS AND | DENTI FI CATI ON

A

Each refrigerating systemerected on the prem ses shall be provided

with an easily | egible permanent sign securely attached and easily

accessi ble, indicating thereon the name and address of the installer,

the kind and total number of pounds of refrigerant required in the

system for normal operations, and the field test pressure applied.

Systens containing nore than 50 kg (110 I b) of refrigerant shall be

provi ded with durable signs, in accordance with ANSI Al13.1 and ANS

Z535.1, having letters not less than 13 nm (1/2 inch) in height

desi gnati ng

1. Valves and switches for controlling refrigerant flow, the
ventilation and the refrigerant conpressor(s).

2. Signs on all exposed high pressure and | ow pressure piping installed
outside the machinery room with nanme of the refrigerant and the
letters "HP" or "LP."

3.4 FIELD QUALI TY CONTROL

A

Prior to initial operation exani ne and inspect piping systemfor

conformance to plans and specifications and ASME B31.5. Correct

equi pnent, material, or work rejected because of defects or

nonconformance with plans and specifications, and ANSI codes for

pressure piping

After conpletion of piping installation and prior to initial operation

conduct test on piping systemaccording to ASME B31.5. Furnish

materi al s and equi pnent required for tests. Performtests in the
presence of Resident Engineer. If the test fails, correct defects and
performthe test again until it is satisfactorily done and all joints
are proved tight.

1. Every refrigerant-containing parts of the systemthat is erected on
the prenises, except conpressors, condensers, evaporators, safety
devi ces, pressure gages, control mechanisnms and systens that are
factory tested, shall be tested and proved tight after conplete
installation, and before operation.

2. The high and | ow side of each systemshall be tested and proved
tight at not less than the | ower of the design pressure or the
setting of the pressure-relief device protecting the high or |ow

side of the system respectively, except systens erected on the
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prem ses using non-toxic and non-flammabl e Group Al refrigerants

wi th copper tubing not exceeding DN 18 (NPS 5/8). This may be tested
by means of the refrigerant charged into the systemat the saturated
vapor pressure of the refrigerant at 20 degrees C (68 degrees F)
m ni mum
B. Test Medium A suitable dry gas such as nitrogen or shall be used for
pressure testing. The means used to build up test pressure shall have
either a pressure-liniting device or pressure-reducing device with a
pressure-relief device and a gage on the outlet side. The pressure
relief device shall be set above the test pressure but |ow enough to
prevent permanent deformati on of the system conponents.
3.5 SYSTEM TEST AND CHARG NG
A. System Test and Charging: As reconmmended by the equi prent manuf act urer
or as follows:

1. Connect a drumof refrigerant to charging connection and introduce
enough refrigerant into systemto raise the pressure to 70 kPa (10
psi) gage. C ose valves and disconnect refrigerant drum Test system
for leaks with halide test torch or other approved nethod suitable
for the test gas used. Repair all leaking joints and retest.

2. Connect a drumof dry nitrogen to charging valve and bring test
pressure to design pressure for |ow side and for high side. Test
entire system again for |eaks.

3. Evacuate the entire refrigerant systemby the triplicate evacuation
met hod with a vacuum punp equi pped with an el ectroni c gage reading
in nmPa (mcrons). Pull the systemdown to 665 nmPa (500 microns) 665
mPa (2245.6 inches of nmercury at 60 degrees F) and hold for four
hours then break the vacuumwith dry nitrogen (or refrigerant).
Repeat the evacuation two nore tines breaking the third vacuumwi th
the refrigeration to be charged and charge with the proper vol une of
refrigerant.

---END- - -
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SECTION 23 31 00
HVAC DUCTS AND CASI NGS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Ductwork and accessories for HVAC including the follow ng:
1. Supply air, return air, outside air, exhaust.-—
B. Definitions:
1. SMACNA Standards as used in this specification means the HVAC Duct
Constructi on Standards, Metal and Fl exible.
2. Seal or Sealing: Use of liquid or mastic sealant, with or w thout
conpati bl e tape overlay, or gasketing of flanged joints, to keep air
| eakage at duct joints, seanms and connections to an acceptabl e
m ni mum
3. Duct Pressure Cassification: SMACNA HVAC Duct Construction
St andards, Metal and Flexible.
4. Exposed Duct: Exposed to viewin a finished room
1.2 RELATED WORK
A. Fire Stopping Material: Section 07 84 00, FIRESTOPPI NG
B. General Mechanical Requirenents: Section 23 05 11, COMMON WORK RESULTS
FOR HVAC
C. Noise Level Requirenments: Section 23 05 41, NO SE AND VI BRATI ON CONTRCL
FOR HVAC PI PI NG and EQUI PNMENT.
D. Duct Insul ation: Section 23 07 11, HVAC, PLUMBI NG and BO LER PLANT
| NSULATI ON
E. Plunbi ng Connections: Section 22 11 00, FACILITY WATER DI STRI BUTI ON
F. Return Air and Exhaust Air Fans: Section 23 34 00, HVAC FANS.
G Air Filters and Filters' Efficiencies: Section 23 40 00, HVAC AIR
CLEANI NG DEVI CES.
H. Testing and Bal ancing of Air Flows: Section 23 05 93, TESTI NG
ADJUSTI NG, and BALANCI NG FOR HVAC.
J. Snoke Detectors: Section 28 31 00, FIRE DETECTI ON and ALARM
1.3 QUALI TY ASSURANCE
A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COVMON WORK
RESULTS FOR HVAC.
Fire Safety Code: Conply with NFPA 90A.
C. Duct System Construction and Installation: Referenced SMACNA St andards
are the mni mum acceptable quality.

w
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D. Duct Sealing, Air Leakage Criteria, and Air Leakage Tests: Ducts shal
be seal ed as per duct sealing requirenents of SMACNA HVAC Air Duct
Leakage Test Manual for duct pressure classes shown on the draw ngs.

E. Duct accessories exposed to the air stream such as danpers of all types
(except snoke danpers) and access openings, shall be of the sane
material as the duct or provide at |east the sanme | evel of corrosion
resi st ance.

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
and SAMPLES

B. Manufacturer's Literature and Data:

1. Rectangul ar ducts:
a. Schedul es of duct systens, materials and sel ected SMACNA
construction alternatives for joints, sealing, gage and
rei nforcenent.
c. Seal ants and gaskets.
2. Round and flat oval duct construction details:
a. Manufacturer's details for duct fittings.
b. Seal ants and gaskets.
c. Installation instructions.
3. Vol unme danpers, back draft danmpers
Upper hanger attachnents.
5. Fire dampers, fire doors, and snoke danpers with installation
i nstructions.
Sound attenuators, including pressure drop and acoustic perfornance.
Fl exi bl e ducts and clanps, with manufacturer's installation
i nstructions.
8. Flexible connections.
9. Instrunent test fittings.
10 Details and design analysis of alternate or optional duct systens.
11 COVMON WORK RESULTS FOR HVAC

C. Coordination Drawi ngs: Refer to article, SUBM TTALS, in Section 23 05 11

— Common Work Results for HVAC
1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. American Society of Cvil Engineers (ASCE)
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ASCE7-05 ............... M ni mum Desi gn Loads for Buildings and O her

Structures
C. American Society for Testing and Materials (ASTM:

A167-99(2009) .......... St andard Specification for Stainless and
Heat - Resi sting Chrom um N ckel Steel Plate,
Sheet, and Strip

A653-09 . ............... St andard Specification for Steel Sheet,
Zi nc- Coat ed (Gal vani zed) or Zinc-lron Al oy
coated (Gl vanneal ed) by the Hot-Di p process

A1011-09a .............. St andard Specification for Steel, Sheet and
Strip, Hot rolled, Carbon, structural, High-
Strength Low Al l oy, High Strength LowAlloy with
| nproved Formability, and Utra-H gh Strength

B209-07 ................ St andard Specification for A um num and
Al um num Al | oy Sheet and Pl ate

C1071-05el ............. St andard Specification for Fibrous d ass Duct
Li ning Insulation (Thermal and Sound Absor bi ng
Mat eri al )

E84-09a ................ Standard Test Method for Surface Burning

Characteristics of Building Materials
D. National Fire Protection Association (NFPA):

90A-09 ................. Standard for the Installation of Air
Condi tioning and Ventil ating Systens
96-08 . ........ . ... Standard for Ventilation Control and Fire

Protection of Commercial Cooking Operations
E. Sheet Metal and Air Conditioning Contractors National Association

( SMACNA) :
2nd Edition — 2005 ..... HVAC Duct Construction Standards, Metal and
Fl exi bl e
1st Edition - 1985 ..... HVAC Air Duct Leakage Test Manual
6th Edition — 2003 ..... Fi brous d ass Duct Construction Standards
F. Underwriters Laboratories, Inc. (UL):
181-08 ................. Factory-Made Air Ducts and Air Connectors
555-06 ................ Standard for Fire Danpers
5555-06 ............... Standard for Snoke Danpers
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PART 2 - PRODUCTS
2.1 DUCT MATERI ALS AND SEALANTS

A

D.

E.

General : Except for systens specified otherw se, construct ducts,

casi ngs, and accessories of gal vani zed sheet steel, ASTM A653, coating

@0; or, alum numsheet, ASTM B209, alloy 1100, 3003 or 5052.

Speci fied Corrosion Resistant Systens: Stainless steel sheet, ASTM Al67,

Class 302 or 304, Condition A (anneal ed) Finish No. 4 for exposed ducts

and Finish No. 2B for conceal ed duct or ducts |ocated in mechani cal

r oons.

Optional Duct Materials:

1. Gease Duct: Double wall factory-built grease duct, UL | abel ed and
conplying with NFPA 96 may be furnished in Iieu of specified
materials for kitchen and grill hood exhaust duct. Installation and
accessories shall conply with the manufacturers catal og data. Quter
jacket of exposed ductwork shall be stainless steel. Square and
rectangul ar duct shown on the drawings will have to be converted to
equi val ent round si ze.

Joint Sealing: Refer to SMACNA HVAC Duct Construction Standards,

par agr aph S1. 9.

1. Sealant: El astoneric conmpound, gun or brush grade, maxi mum 25 fl ane
spread and 50 snoke devel oped (dry state) conpounded specifically for
seal i ng ductwork as recommended by the manufacturer. Cenerally
provide liquid sealant, with or without conpatible tape, for |ow
clearance slip joints and heavy, permanently elastic, nmastic type
where cl earances are larger. O base caul king and gl azi ng conpounds
are not acceptabl e because they do not retain elasticity and bond.

2. Tape: Use only tape specifically designated by the seal ant
manuf acturer and apply only over wet sealant. Pressure sensitive tape
shall not be used on bare netal or on dry seal ant.

3. Gaskets in Flanged Joints: Soft neoprene.

Approved factory nmade joints may be used.

2.2 DUCT CONSTRUCTI ON AND | NSTALLATI ON

A

B

Regardl ess of the pressure classifications outlined in the SMACNA
St andards, fabricate and seal the ductwork in accordance with the
followi ng pressure classifications:

Duct Pressure Cassification:
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0 to 50 mm (2 inch)

> 50 mmto 75 nm (2 inch to 3 inch)

> 75 mmto 100 mm (3 inch to 4 inch)

Show pressure classifications on the floor plans.

C. Seal dass: Al ductwork shall receive dass A Seal

D. Round and Flat Oval Ducts: Furnish duct and fittings nade by the sane
manufacturer to insure good fit of slip joints. Wen subnitted and
approved i n advance, round and flat oval duct, with size converted on
the basis of equal pressure drop, may be furnished in |ieu of
rectangul ar duct design shown on the drawi ngs.

1. Elbows: Dianeters 80 through 200 nm (3 through 8 inches) shall be two
sections die stanped, all others shall be gored construction, nmaxinmm
18 degree angle, with all seans continuously wel ded or standing seam
Coat gal vani zed areas of fittings damaged by wel ding with corrosion
resistant al um num paint or gal vani zed repair conpound

2. Provide bell nouth, conical tees or taps, laterals, reducers, and
other low loss fittings as shown in SMACNA HVAC Duct Construction
St andar ds.

3. Ribbed Duct Option: Lighter gage round/oval duct and fittings may be
furni shed provided certified tests indicating that the rigidity and
performance i s equival ent to SMACNA standard gage ducts are
subni tted.

a. Ducts: Manufacturer's published standard gage, (0 coating, spira
| ock seam construction with an internedi ate standing rib.

b. Fittings: May be manufacturer's standard as shown in published
cat al ogs, fabricated by spot welding and bondi ng with neoprene
base cenent or machine formed seamin |lieu of continuous wel ded
seans.

4. Provide flat side reinforcenent of oval ducts as recommended by the
manuf act urer and SMACNA HVAC Duct Construction Standard S3.13.
Because of high pressure |oss, do not use internal tie-rod
rei nforcement unl ess approved by the Resident Engi neer.

E. Vol une Danpers: Single blade or opposed blade, multi-Ilouver type as
detailed in SMACNA Standards. Refer to SMACNA Detail Figure 2-12 for
Single Blade and Figure 2.13 for Milti-blade Vol une Danpers.

Q Duct Hangers and Supports: Refer to SMACNA Standards Section |V.
Avoi d use of trapeze hangers for round duct.
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2.3 DUCT MOUNTEDTEMPERATURE SENSOR (Al R)
Refer to Section 23 09 23, DI RECT-DI A TAL CONTROL SYSTEM FOR HVAC.
2.4 | NSTRUVENT TEST FI TTI NGS
A. Manufactured type with a mnimum50 mm (two inch) length for insulated
duct, and a minimum 25 mm (one inch) length for duct not insulated. Test
hol e shall have a flat gasket for rectangular ducts and a concave gasket
for round ducts at the base, and a screw cap to prevent air |eakage
B. Provide instrunent test holes at each duct or casing nounted tenperature
sensor or transmitter, and at entering and | eaving side of each heating
coil, cooling coil, and heat recovery unit.
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Conply with provisions of Section 23 05 11, COVMON WORK RESULTS FOR

HVAC, particularly regarding coordination with other trades and work in

exi sting buildings.

B. Fabricate and install ductwork and accessories in accordance with
referenced SMACNA St andar ds:

1. Drawi ngs show the general |ayout of ductwork and accessories but do
not show all required fittings and of fsets that may be necessary to
connect ducts to equi pment, boxes, diffusers, grilles, etc., and to
coordinate with other trades. Fabricate ductwork based on field
measurenents. Provide all necessary fittings and offsets at no
addi tional cost to the governnment. Coordinate with other trades for
space avail able and rel ative | ocation of HVAC equi pnent and
accessories on ceiling grid. Duct sizes on the draw ngs are inside
di nensi ons which shall be altered by Contractor to other dinensions
with the same air handling characteristics where necessary to avoid
interferences and cl earance difficulties.

2. Provide duct transitions, offsets and connections to danpers, coils,
and ot her equi pnent in accordance with SMACNA St andards, Section Il
Provi de stream i ner, when an obstructi on cannot be avoi ded and nust
be taken in by a duct. Repair gal vani zed areas wi th gal vani zi ng
repair comnpound

3. Provide bolted construction and tie-rod reinforcenent in accordance
wi th SMACNA St andar ds.

C. Install duct hangers and supports in accordance with SMACNA St andards,

Chapter 4.
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D. Seal openings around duct penetrations of floors and fire rated
partitions with fire stop material as required by NFPA 90A

E. Flexible duct installation: Refer to SMACNA Standards, Chapter 3. Ducts
shal | be continuous, single pieces not over 1.5 m (5 feet) |ong (NFPA
90A), as straight and short as feasible, adequately supported
Centerline radius of bends shall be not |ess than two duct dianeters.
Make connections with clanps as recommended by SMACNA. d anp per SMACNA
with one clanp on the core duct and one on the insulation jacket.
Fl exi bl e ducts shall not penetrate floors, or any chase or partition
designated as a fire or snbke barrier, including corridor partitions
fire rated one hour or two hour. Support ducts SMACNA St andards.

F. Protection and C eani ng: Adequately protect equi pnent and nmaterials
agai nst physi cal damage. Pl ace equipnent in first class operating
condition, or return to source of supply for repair or replacenent, as
det erm ned by Resident Engi neer. Protect equiprment and ducts during
construction against entry of foreign matter to the inside and cl ean
both i nside and outsi de before operation and pai nting. Wen new ducts
are connected to existing ductwork, clean both new and existing ductwork
by noppi ng and vacuum cl eani ng i nsi de and outsi de before operation.

G Make sure all openings used for testing flow and tenperatures by TAB
Contractor are seal ed properly.

3.2 TESTI NG, ADJUSTI NG AND BALANCI NG ( TAB)
Refer to Section 23 05 93, TESTING ADJUSTING and BALANCI NG FOR HVAC
3. 3 OPERATI NG AND PERFORMANCE TESTS
Refer to Section 23 05 11, COMVON WORK RESULTS FOR HVAC
---END- - -
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SECTI ON 23 37 00
Al R QUTLETS AND | NLETS
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Roof Curbs
B. Air Qutlets and Inlets: Diffusers, Registers, and Gilles.
1. 2 RELATED WORK
C. Section 23 05 11, COVMMON WORK RESULTS FOR HVAC.
D. Section 23 05 41, NO SE and VI BRATI ON CONTROL FOR HVAC PI PI NG and
EQUI PVENT.
E. Section 23 05 93, TESTING ADJUSTING and BALANCI NG FOR HVAC.
1.3 QUALITY ASSURANCE
A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COVMON WORK
RESULTS FOR HVAC.
B. Fire Safety Code: Conply w th NFPA 90A.
1.4 SUBM TTALS
A. Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES.
B. Manufacturer's Literature and Data:
2. Diffusers, registers, grilles and accessori es.
C. Coordination Drawi ngs: Refer to article, SUBM TTALS, in Section 23 05
11, COVMON WORK RESULTS FOR HVAC.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.
B. Air Diffusion Council Test Code:

1062 GRD-84 . ........... Certification, Rating, and Test Manual 4th
Edi tion
C. American Society of Civil Engineers (ASCE):
ASCE7-05 ............... M ni mrum Desi gn Loads for Buil dings and O her

Structures
D. American Society for Testing and Materials (ASTM:
A167-99 (2004) ......... St andard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel Plate,
Sheet and Strip
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B209-07 ................ St andard Specification for A um num and

Al um num Al | oy Sheet and Pl ate

E. National Fire Protection Association (NFPA):

90A-09 ... .. Standard for the Installation of Ar
Condi tioning and Ventil ating Systens

F. Underwiters Laboratories, Inc. (UL):

181-08 ................. UL Standard for Safety Factory-Made Air Ducts

and Connectors
PART 2 - PRODUCTS
2.1 AIR QUTLETS AND I NLETS

A. Materials:

1. Steel or alum num Provide manufacturer's standard gasket.

2. Exposed Fastenings: The sane material as the respective inlet or
outlet. Fasteners for alum num nmay be stainl ess steel.

3. Contractor shall review all ceiling drawi ngs and details and provide
all ceiling nmounted devices with appropriate dinmensions and trimfor
the specific | ocations.

B. Performance Test Data: In accordance with Air D ffusion Council Code
1062GRD. Refer to Section 23 05 41, NO SE and VI BRATI ON CONTROL FOR
HVAC PI PI NG and EQUI PMENT for NC criteria.

C. Air Supply Qutlets:

1. Ceiling Diffusers: Suitable for surface nmounting, exposed T-bar or
special tile ceilings, off-white finish, square or round neck
connecti on as shown on the drawi ngs. Provide plaster frame for units
in plaster ceilings.

a. Square, louver, fully adjustable pattern: Round neck, surface
nmounti ng unl ess shown otherw se on the draw ngs. Provide
equal i zing or control grid and volune control danper.

b. Louver face type: Square or rectangul ar, renovable core for 1, 2,
3, or 4 way directional pattern. Provide equalizing or control
grid and opposed bl ade danper.

4. Supply Registers: Double deflection type with horizontal face bars
and opposed bl ade danper with renpvabl e key operator.

a. Margin: Flat, 30 nm (1-1/4 inches) wi de.

b. Bar spacing: 20 mm (3/4 inch) nmaxinmm
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c. Finish: Of white baked enanel for ceiling munted units. Wall

units shall have a prinme coat for field painting, or shall be
extruded with manufacturer's standard finish.
5. Supply Gilles: Sane as registers but w thout the opposed bl ade
danper.
D. Return and Exhaust Registers and Gilles: Provide opposed bl ade danper
wi t hout renmpvabl e key operator for registers.
1. Finish: Of-white baked enanmel for ceiling mounted units. Wall units
shall have a prine coat for field painting, or shall be extruded
al um num wi th manufacturer's standard al unm num fi ni sh.
2. Standard Type: Fixed horizontal face bars set at 30 to 45 degrees,
approximately 30 nm (1-1/4 inch) margin.
Perforated Face Type: To match supply units.
4, &id Core Type: 13 mmby 13 nm(1/2 inch by 1/2 inch) core with 30
mm (1-1/4 inch) margin.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Conply with provisions of Section 23 05 11, COVMMON WORK RESULTS FOR
HVAC, particularly regarding coordination with other trades and work in
exi sting buil dings.
B. Protection and C eaning: Protect equiprment and material s agai nst
physi cal damage. Place equipnment in first class operating condition, or
return to source of supply for repair or replacenent, as determ ned by
Resi dent Engi neer. Protect equi pment during construction against entry
of foreign matter to the inside and clean both inside and outside
bef ore operati on and painting.
3.2 TESTING ADJUSTI NG AND BALANCI NG ( TAB)
Refer to Section 23 05 93, TESTING ADJUSTING and BALANCI NG FOR HVAC.
3. 3 OPERATI NG AND PERFORMANCE TESTS
Refer to Section 23 05 11, COMVON WORK RESULTS FOR HVAC.
---END- - -
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SECTI ON 23 81 23
COVPUTER- ROOM Al R- CONDI TI ONERS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This section specifies process cooling split systens air conditioning

unit.

Defi ni tions:

1. Energy Efficiency Ratio (EER): A ratio calculated by dividing the
cooling capacity in Btuh by the power input in watts at any given set
of rating conditions, expressed in Watts (Btu/h) per watt.

2. Coefficient of Performance (COP): A ratio calculated by dividing the
change in heating or cooling capacity (Btu/h) to the energy consuned
by the system (kW, expressed in Btu/kW.

3. Unitary (AHRI): Consists of one or nore factory-made assenblies,
whi ch normal |y include an evaporator or cooling coil, a conpressor
and condenser conbination, and nmay include a heating function.

4. CRAC Units: Conputer Room Air Conditioning Units.

1.2 RELATED WORK

A

Section 01 00 00, GENERAL REQUI REMENTS: Requirenents for pre-test of
equi prent .

Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General nechani cal
requi renents and itens, which are comobn to nore than one section of
Di vi si on 23.

Section 23 05 41, NAO SE and VI BRATI ON CONTROL FOR HVAC PI PI NG and

EQUI PMENT: Requi renents for vibration isolators and room noi se | evel.
Section 23 07 11, HVAC, PLUMBI NG and BO LER PLANT | NSULATI ON:

Requi renents and for ducts and piping insulation.

Section 23 23 00, REFRI GERANT PIPING Requirenents for field refrigerant
pi pi ng.

Section 23 31 00, HVAC DUCTS and CASI NGS: Requirenments for sheet netal
ducts and fittings.

Section 23 05 93: TESTING ADJUSTI NG and BALANCI NG FOR HVAC:

Requi renents for testing, adjusting and bal anci ng of HVAC system
Section 23 08 00 — COWM SSI ONl NG OF HVAC SYSTEMS: Requirenents for
conmi ssi oni ng, systens readi ness checklists, and training.

1.3 QUALITY ASSURANCE

Refer to specification Section 23 05 11, COMWON WORK RESULTS FOR HVAC.
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1.4 SUBM TTALS

A. Submit in accordance with specification Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA, and SAMPLES.
B. Manufacturer's Literature and Data, rated capacities (at design indoor
and outdoor conditions), EER/ COP, operating characteristics, required
speci alties and accessories. Subnmit published catal og selection data
showi ng equi pnent ratings and conpliance with required sensible ratio.
1. Indoor Air Conditioning Unit
4. Air Cool ed Condensing Unit
C. Subnmit detailed equi pnent assenblies w th dinensions, operating weights,
requi red cl earances.
D. Submit wiring diagranms for power, alarmand controls.
E. Certification: Submit, sinultaneously with shop draw ngs, a proof of
certification:
F. Conpl eted System Readi ness Checklists provided by the Conm ssioning
Agent and conpl eted by the contractor, signed by a qualified technician
and dated on the date of conpletion, in accordance with the requirenents
of Section 23 08 00 COWM SSI ONI NG OF HVAC SYSTEMS.
1.5 GUARANTEE
The unit shall be guaranteed against all nechanical defects in material,
parts or workmanship and shall be repaired or replaced at the
Contractor's expense within the period of one year fromfinal
acceptance. Contractor shall adhere to a four hour service response tine
to troubl es during the guarantee period.
1.6 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
B. Federal Specifications (Fed Spec):
00-A-374C-95 ........... Air-Conditioners with Remote Condensing Units or
Renmot e Air-cool ed and Wat er - Cool ed Condenser
Units, Unitary

TT-C-490D-93 ........... Cl eani ng Methods for Ferrous Surfaces and
Pretreatments for Organic Coatings

C. Air-Conditioning, Heating and Refrigeration Institute (AHRI) Standards:
210/ 240-08 ............. Per f ormance Rating of Unitary Air-Conditioning

and Air-Source Heat Punp Equi prent
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340/ 360-07 ............. Per f ormance Rating of Commercial and Industrial

Unitary Air Conditioning and Heat Punmp Equi pnent
410-01 ........ ... ... Forced-Circulation Air-Cooling and Air-Heating

Coils
460-2005 ............... Performance Rating of Renote Mechani cal - Draft

Ai r-Cool ed Refrigerant Condensers
520-04 ................. Performance Rating of Positive D splacenent

Condensing Units
AHRI-DCPP . ............. Directory of Certified Product Perfornmance -
Applied Directory of Certified Products
D. Air Movenent and Control Association (AMCA):
210-07 ... Laboratory Methods of Testing Fans for Certified
Aer odynam ¢ Performance Rating (ANSI)
410-96 ........ ... ... Recommended Safety Practices for Users and
Installers of Industrial and Comercial Fans
E. Anerican Society of Heating, Refrigerating, and Air-Conditioning
Engi neers I nc. (ASHRAE):
15-10 . ... o Safety Standard for Refrigeration Systens (ANSI)
90.1-10 ................ Energy Standard for Buil di ngs except Low Ri se
Resi denti al Buil dings (ANSI Approved; |ESNA Co-
sponsor ed)

2008 Handbook .......... HVAC Systenms and Equi pnent
2010 Handbook .......... Refri geration
52.1-92 ... ... ... .. Gravinmetric and Dust-Spot Procedures for Testing

Ai r-d eani ng Devices used in CGeneral Ventilation
for Renobving Particulate Matter
F. American Society of Testing and Materials (ASTM:

B117-09 ................ Standard Practice for Operating Salt Spray (Fog)
Appar at us
G National Electrical Manufacturer's Association (NEMA):
M5 1-09 (R2010) ........ Mot ors and Generators (ANSI)
H. National Fire Protection Association (NFPA) Publications:
70-11 ... Nati onal El ectrical Code
90A-09 ... ... Standard for the Installation of Ar-

Condi tioning and Ventil ating Systens
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PART 2 - PRODUCTS
2.1 FLOOR-MOUNTED UNI'TS 28 KW (8 TONS) AND LARGER

A

Descri ption: Packaged, factory assenbled, prew red, and prepiped;

consi sting of cabinet, fans, filters, hunmdifier, and controls.

Cabi net and Franme: Welded steel, braced for rigidity, and supporting

conpressors and ot her mechani cal equipnent and fittings.

Doors and Access Panels: Galvanized steel with pol yurethane gaskets,

hi nges, and conceal ed fasteni ng devi ces.

Insulation: Thermally and acoustically insulate cabinet interior with -

l-inch thick 1.5 Ib /ft3 high-density nmineral fiber duct |iner coated on

ai rstream si de.

Finish of Interior Surfaces: Surfaces in contact with the airstream

shall conply with requirements in ASHRAE 62. 1- 2007.

Fi ni sh of Exterior Surfaces: Baked-on, textured vinyl enanel; color as

sel ected from manufacturer's standard col ors

Fl oor Stand: Wl ded tubul ar steel, 2high, with adjustable | egs and

vi bration isolation pads.

Suppl y-Air Fan(s): Double-inlet, forward-curved centrifugal, statically

and dynami cal | y bal anced.

Drive:

1. Forward-Curved Centrifugal Fan(s): V-belt, with steel shaft with self
aligning ball bearings and cast-iron or steel sheaves, variable and
adj ust abl e-pitch notor sheave, mninum of two matched belts, with
drive rated at a mininumof two tinmes the naneplate rating of notor.

Conpressors: Hermetic scroll; with oil strainer, internal notor overl oad

protection, resilient suspension system crankcase heater, manual -reset

hi gh- pressure swi tch, and punp-down | ow pressure switch. Conpressors
shall have multiple stages of cooling as listed on the drawi ng equi pnent

schedul e.

Refrigeration Grcuits: Two; each with hot-gas mufflers, thernal-

expansi on valve with external equalizer, liquid-Iine solenoid valve,

liquid-line filter-dryer, sight glass with nmoisture indicator, service
shut of f val ves, chargi ng val ves, and charge of refrigerant.

Refrigerant: R-407C unl ess ot herw se indi cat ed.

Refrigerant Evaporator Coil: Alternate-row or split-face-circuit,

di rect - expansi on coil of seanl ess copper tubes expanded into al um num

fins.
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1. Coil assenbly shall be nmounted over stainless-steel drain pan

conplying with ASHRAE 62. 1-2010 and having a condensate punp unit
with integral float sw tch, punp-notor assenbly, and condensate
reservoir.

N. Renote Air-Cool ed Refrigerant Condenser: Corrosion-resistant cabinet,
copper-tube alum numfins coils arranged for two circuits, multiple
direct-drive propeller fans with permanently lubricated ball bearings,
and singl e-phase notors with internal overload protection and integral
electric control panel and disconnect switch Control capacity by
cycling fans

O Renote, Air-Cooled, Propylene dycol-Solution Cooler: Corrosion-
resi stant cabinet, copper-tube aluminumfin coil, nmultiple direct-drive
propeller fans with fan guards, and singl e-phase notors with internal
overl oad protection and integral electric control panel. Control
capacity by cycling fans.

1. Disconnect Switch: Nonautonmtic, nplded-case circuit breaker with
handl e accessi bl e when panel is closed and capabl e of preventing
access until switched to off position.

P. Heating Coil:

1. Electric-Resistance Heating Coil: Enclosed finned-tube electric
el ements arranged for mnimumof three stageswith thernmal safety
swi tches, manual -reset overl oad protection, and branch-circuit over
current protection.

Q Filter Extended-Surface, D sposable, Panel type: Pleated, |ofted,
non-woven, reinforced cotton fabric; supported and bonded to wel ded-wire
grid; enclosed in cardboard frame (2-inch) thick, disposable, glass-
fiber prefilter.

1. Thickness: 2 inches.

2. Arrestance: 90 percent according to ASHRAE 52. 1.

3. MERV Rating: 7, according to ASHRAE 52. 2.

R Humidifier:

1. Infrared Hunm difier: Hi gh-intensity quartz |anps nounted above
stai nl ess-steel evaporator pan, serviceable w thout disconnecting
water, drain, or electrical connections; prepiped and using
condensate water fromcooling coils with stainless-steel or brass
fl oat-val ve nechanism |ocated in bypass airstream with flush-cycle
timer and sol enoid drain val ve.

4. Pl unbing Conmponents and Val ve Bodies: Plastic, linked by flexible

rubber hosing, with water fill with air gap and sol enoid val ve
Contract No. VA797S-16- Q 0024
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incorporating built-in strainer, pressure-reducing and fl ow

regulating orifice, and drain with integral air gap.

5. Control: Fully nodulating to provide gradual 0 to 100 percent
capacity with field-adjustabl e maxi mum capacity; w th high-water
pr obe.

6. Drain Cycle: Field-adjustable drain duration and drain interval.

S. Controls:

1. Integral Electrical Controls: Unit-nmounted electrical enclosure with
pi ano- hi nged door, grounding |ug, conbination nmagnetic starters with
overload relays, circuit breakers and cover interlock, and fusible
control -circuit transfornmer.

a. Disconnect Switch: Nonautomatic, nolded-case circuit breaker with
handl e accessi bl e when panel is closed and capabl e of preventing
access until switched to off position.

2. Electronic-Control System Solid state, with start button, stop
button, tenporary |oss of power indicator, manual -reset circuit
breakers, tenperature control, humdity control, and nonitor panel.

T. Mcroprocessor-Control System Continuously nmonitors operation of
process cooling system continuously displays roomtenperature and room
relative humdity; sounds al armon system mal functi on and si nul t aneously

di spl ays problem |If nore than one mal function occurs, systemdisplays

fault in sequence with roomtenperature and continues to display fault

when mal function is cleared until systemis reset.
U. Mal functi ons:

1. Power loss, loss of airflow, clogged air filter, high room
tenmperature, and | ow room tenperature.

H gh humidity.

Low hum dity.

4. Snoke/fire, water under floor supply fan overload, conpressor No. 1,
overl oad conpressor No. 1 |ow pressure.

5. Conpressor No. 1, high pressure.

6. Conpressor No. 2 overl oad.

7. Conpressor No. 2, |ow pressure.

8. Conpressor No. 2 high pressure.

9. Digital D splay:

a. Control power on.
b. Hum di fying.
c. Dehum di fying

d. Conpressor No. 1 — Qperating.
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e. Conpressor No. 2 operating.

f. Heat operating.
g. Econony cooli ng.

10. Push buttons shall stop and start process cooling system silence
audi ble alarm test indicators, and display rooms relative humdity.

V. BAS Interface: Factory-installed hardware and software to enabl e the
BAS to nonitor, control, and display unit status and alarns via an open
protocol BACnet data interface.

W Hardwi red Points:

1. Monitoring: On-off status, common trouble al arm space tenperature,
space relative humdity.

2. Control: On-off operation, space tenperature set-point
adj ust nent, space relative humdity set-point adjustnent-

X. Conpatible with ASHRAE 135 (BACnet) Industry-accepted, open-protocol for
communi cation interface with the BAS shall enable the BAS operator to
remotely control and nmonitor the unit from an operator workstation.
Control features and nonitoring points displayed locally at unit control
panel shall be avail abl e through the BAS.

2.2 FAN MOTORS

A. Default notor characteristics are specified in Section 23 05 12, GENERAL
MOTOR REQUI REMENTS FOR HVAC and STEAM GENERATI ON EQUI PMENT.

B. Conply with NEMA designation, tenperature rating, service factor,
encl osure type, and efficiency requirenments for motors specified in
Section 23 05 12, GENERAL MOTOR REQUI REMENTS FOR HVAC and STEAM
GENERATI ON EQUI PMVENT.

C. Motor Sizes: Mninumsize as indicated. If not indicated, |arge enough
so driven load will not require notor to operate in service factor range
above 1.0. Provide high static fan notors for ducted applications.

D. Controllers, Electrical Devices, and Wring: Conply with requirenments
for electrical devices and connections specified in Division 26
Secti ons.

2.3 SPECI AL TOOLS
If any part of equi pnent furnished under these specifications requires a
speci al tool for assenbly, adjustnent, setting, or maintenance and the
tool is not readily available fromthe comercial tool market, furnish
the necessary tools with equi prent as a standard accessory
2.4 CORRCS|I ON CONTROL
A. Renote Qutdoor Condenser Coils:
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1. Epoxy Inmersion Coating — Electrically Deposited: The multi-stage

corrosion-resistant coating application conprises of cleaning (heated
al kal i ne i nmmersi on bath) and reverse-osnosis imersion rinse prior to
the start of the coating process. The coating thickness shall be
mai nt ai ned between 0.6-m| and 1.2-nmil. Before the coils are
subj ected to high-tenperature oven cure, they are treated to perneate
iMmersion rinse and spray. Were the coils are subject to W
exposure, UV protection spray treatnent conprising of UV-resistant
uret hane mastic topcoat shall be applied. Provide conplete coating
process traceability for each coil and mnimmfive years of linmted
warranty. The coating process shall be such that uniformcoating
thickness is maintained at the fin edges. The quality control shall
be nmai ntai ned by ensuring conpliance to the applicabl e ASTM St andar ds
for the foll ow ng:
a. Salt Spray Resistance (M nimum 6, 000 Hours)
b. Humi dity Resistance (M ninum 1, 000 Hours)
c. Water Inmmersion (M ninum 260 Hours)
d. Cross-Hatch Adhesion (M ni mum 4B-5B Rati ng)
e. lnmpact Resistance (Up to 160 I nch/Pound)
B. Exposed Qutdoor Cabi net
1. Casing Surfaces (Exterior and Interior): Al exposed and accessible
metal surfaces shall be protected with a water-reducible acrylic with
stai nl ess steel pignment spray-applied over the nanufacturer’s
standard finish. The spray coating thickness shall be 2-4 mls and
provi de mnimum salt-spray resistance of 1,000 hours (ASTM B117) AND
500 hours WV resistance (ASTM D4587).
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Handle and install refrigeration units and accessories in accordance
with the instructions and recomendati ons of the manufacturer.
B. Coordinate installation of Conputer roomAir Conditioning Units with
Conputer room access flooring installer.
C. Field Refrigerant Piping: As specified in specification Section
23 23 00, REFRI GERANT PI PI NG
D. Field Piping: dycol Piping, Hot water Piping, Steam and Condensate
Pi ping, as specified in specification Section 23 21 13, HYDRON C PI PI NG
and Section 23 22 13, STEAM and CONDENSATE HEATI NG PI PI NG
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F. Electrical System Connections and Equi prent Ground: As specified in

Di vi si on 26 Secti ons.
G Install outdoor equipnent to withstand wind velocity.
3. 2 CONNECTI ONS

A. Coordinate piping installations and specialty arrangenents with
schematics on Drawings and with requirenents specified in piping
systens. |If Drawi ngs are explicit enough, these requirements nmay be
reduced or omitted.

B. Piping installation requirements are specified in other Division 23
Sections. Drawi ngs indicate general arrangenent of piping, fittings, and
speci al ties.

C. Install piping adjacent to machine to allow service and mai nt enance.

D. Water and Drai nage Connections: Conply with applicable requirenments in
Section 22 05 23, GENERAL-DUTY VALVES FOR PLUMBI NG PI PI NG and Section
22 11 00, FACILITY WATER DI STRI BUTI ON. Provi de adequate connections for
wat er - cool ed units, condensate drain, and humidifier flushing system

E. Retain first paragraph below for units with hot-water coils.

I. Refrigerant Piping: Conply with applicable requirements in Section
23 23 00, REFRI GERANT PI PING Provide shutoff valves and piping.

3.3 FIELD QUALI TY CONTROL
A. Tests and | nspecti ons:
1. Inspect for and renopve shipping bolts, blocks, and tie-down straps.
2. After installing conputer-roomair conditioners and after electrical
circuitry has been energized, test for conpliance with requirenents.
3. Operational Test: After electrical circuitry has been energi zed,
start units to confirmproper notor rotation and unit operation.
4. Test and adjust controls and safeties. Replace damaged and
mal f uncti oni ng controls and equi pnent.

B. After startup service and performance test, change filters and flush

hum di fier.

3.4 I NSTRUCTI ONS
Provi de services of manufacturer’s technical representative for four
hours to instruct VA personnel in operation and nai ntenance of conputer
roomair conditioning equipment.

3.5 STARTUP AND TESTI NG

A. The Conmi ssioning Agent will observe startup and contractor testing of
sel ect ed equi pnment. Coordinate the startup and contractor testing
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schedul es with the Resident Engi neer and Conmi ssi oni ng Agent. Provide a

m ni mrum of 7 days prior notice.

3.6 COW SSI ONI NG

A

Provi de comm ssi oni ng docunentation in accordance with the requirenents
of Section 23 08 00 — COW SSI ONI NG OF HVAC SYSTEMS for all inspection,
start up, and contractor testing required above and required by the
Syst em Readi ness Checklist provided by the Conmi ssioning Agent.
Conponents provi ded under this section of the specification will be
tested as part of a larger system Refer to Section 23 08 00 —

COW SSI ONI NG OF HVAC SYSTEMS and rel ated sections for contractor
responsibilities for system conm ssioning.

3. 7 DEMONSTRATI ON AND TRAI NI NG

A

Provi de services of manufacturer’s technical representative for four
hours to instruct VA personnel in operation and nmai ntenance of units.
Submit training plans and instructor qualifications in accordance with
the requirements of Section 23 08 00 — COW SSI ONI NG OF HVAC SYSTEMS.

- - -END- - -
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SECTION 26 05 19
LOW VOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrical
systens rated 600 V and bel ow, indicated as cabl e(s), conductor(s),
wire, or wiring in this section.
1.2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING Sealing around penetrations to naintain
the integrity of fire-resistant rated construction.
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requi rements that apply to all sections of Division 26.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits
for conductors and cabl es.
E. Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON: Installation of
conductors and cables in manhol es and ducts.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 FACTORY TESTS
A. Conductors and cabl es shall be thoroughly tested at the factory per
NEMA to ensure that there are no electrical defects. Factory tests
shal | be certified.
1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.
b. Subnit the follow ng data for approval:
1) Electrical ratings and insulation type for each conductor and
cabl e.
2) Splicing materials and pulling lubricant.
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2. Certifications: Two weeks prior to final inspection, submt the

fol | owi ng.
a. Certification by the manufacturer that the conductors and cabl es
conformto the requirenents of the draw ngs and specifications.
b. Certification by the Contractor that the conductors and cabl es
have been properly installed, adjusted, and tested.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendnents, addenda, revisions,
suppl ements and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by designation only.
B. American Society of Testing Material (ASTM:
D2301-10 ............... St andard Specification for Vinyl Chloride
Pl astic Pressure-Sensitive Electrical

I nsul ati ng Tape

D2304-10 ............... Test Method for Thermal Endurance of Rigid
El ectrical Insulating Materials
D3005-10 ............... Low Tenperature Resistant Vinyl Chloride

Pl astic Pressure-Sensitive Electrical
I nsul ati ng Tape
C. National Electrical Mnufacturers Association (NEM):
WC 70-09 ............... Power Cabl es Rated 2000 Volts or Less for the
Di stribution of Electrical Energy
D. National Fire Protection Association (NFPA):

70-11 ... Nati onal Electrical Code (NEC)
E. Underwiters Laboratories, Inc. (UL):

44-10 ... Ther noset -1 nsul ated Wres and Cabl es

83-08 ........ ... ... Ther nopl asti c-1nsul ated Wres and Cabl es

467-07 . ... G oundi ng and Bondi ng Equi prent

486A-486B-03 ........... W re Connectors

486C-04 ........ ... ... .. Splicing Wre Connectors

486D-05 ........ ... . ... Seal ed Wre Connector Systens

486E-09 .. .............. Equi prent Wring Terminals for Use with
Al um num and/ or Copper Conductors

493-07 ... .. Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch Circuit Cables

514B-04 ................ Condui t, Tubing, and Cable Fittings
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PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A. Conductors and cables shall be in accordance with NEMA, UL, as
specified herein, and as shown on the draw ngs.
B. All conductors shall be copper.
C. Single Conductor and Cable:
1. No. 12 AWG M nimum si ze, except where smaller sizes are specified
herein or shown on the draw ngs.
2. No. 8 AWG and | arger: Stranded.
3. No. 10 AW and snaller: Solid; except shall be stranded for final
connection to notors, transformers, and vibrating equi pnent.
4. Insulation: THHN THWN and XHHW 2. XHHW 2 shal |l be used for isol ated
power systens.
D. Col or Code:
1. No. 10 AWG and snaller: Solid color insulation or solid color
coati ng.
2. No. 8 AWG and larger: Col or-coded usi ng one of the follow ng
net hods:
a. Solid color insulation or solid color coating.
b. Stripes, bands, or hash marks of col or specified.
c. Color using 19 mm (0.75 i nches) wi de tape.
4. For nodifications and additions to existing wiring systens, color
codi ng shall conformto the existing wiring system

5. Conductors shall be col or-coded as foll ows:

208/ 120 V Phase 480/ 277 V
Bl ack A Br own
Red B O ange
Bl ue C Yel | ow
Wi te Neut r al Gay *
* or white with colored (other than green) tracer.

6. Lighting circuit “switch legs”, and 3-way and 4-way sw tch
“traveling wires,” shall have color coding that is unique and
distinct (e.g., pink and purple) fromthe color coding indicated
above. The uni que col or codes shall be solid and in accordance with
the NEC. Coordinate color coding in the field with the Contracting
O ficer's Representative (COR).
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7. Color code for isolated power systemw ring shall be in accordance

wi th the NEC
2.2 SPLI CES
A. Splices shall be in accordance with NEC and UL.
B. Above Gound Splices for No. 10 AWG and Smal | er:

1. Sol derless, screwon, reusable pressure cable type, with integral
i nsul ati on, approved for copper and al um num conduct ors.

2. The integral insulator shall have a skirt to conpletely cover the
stri pped conductors.

3. The nunber, size, and conbi nati on of conductors used with the
connector, as listed on the manufacturer's packagi ng, shall be
strictly foll owed.

C. Above Gound Splices for No. 8 AWG to No. 4/0 AWG

1. Conpression, hex screw, or bolt clanp-type of high conductivity and
corrosion-resistant material, listed for use with copper and
al um num conduct ors.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |less than
the insulation |evel of the conductors being joined.

Splice and insulation shall be product of the same manufacturer.
Al'l bolts, nuts, and washers used with splices shall be //zinc-
pl at ed// cadm um pl ated// steel.

D. Above Ground Splices for 250 kcmi| and Larger:

1. Long barrel “butt-splice” or “sleeve” type conpression connectors,
with mnimum of two conpression indents per wire, listed for use
wi th copper and al unmi num conduct ors.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation | evel shall be not |ess than
the insulation | evel of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.

2.3 CONNECTORS AND TERM NATI ONS
A. Mechanical type of high conductivity and corrosion-resistant material,
listed for use with copper and al um num conductors.
B. Long barrel conpression type of high conductivity and
corrosion-resistant material, with mninmmof two conpression indents

per wire, listed for use with copper and al um num conductors.
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C. All bolts, nuts, and washers used to connect connections and

termnations to bus bars or other term nation points shall be zinc-
pl at ed steel
2.4 CONTROL W RI NG
A. Unl ess otherw se specified el sewhere in these specifications, contro
wiring shall be as specified herein, except that the mninmum size shal
be not |ess than No. 14 AWG
B. Control wiring shall be sized such that the voltage drop under in-rush
condi ti ons does not adversely affect operation of the controls.
2.5 WRE LUBRI CATI NG COVPOUND
A. Lubricating conpound shall be suitable for the wire insulation and
conduit, and shall not harden or becone adhesi ve.

B. Shall not be used on conductors for isolated power systens.

PART 3 - EXECUTI ON
3.1 CGENERAL

A. Install conductors in accordance with the NEC, as specified, and as
shown on the draw ngs.

B. Install all conductors in raceway systens.

C. Splice conductors only in outlet boxes, junction boxes, pullboxes,
manhol es, or handhol es.

D. Conductors of different systems (e.g., 120 V and 277 V) shall not be
installed in the sane raceway.

E. Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which firmy clanps each individual cable
and tightens due to cable weight.

F. In panel boards, cabinets, w reways, sw tches, enclosures, and equi prent
assenblies, neatly form train, and tie the conductors with non-
netallic ties.

G For connections to notors, transforners, and vibrating equi pnent,
stranded conductors shall be used only fromthe |ast fixed point of
connection to the notors, transfornmers, or vibrating equipnent.

H. Use expandi ng foam or non-hardeni ng duct-seal to seal conduits entering
a building, after installation of conductors.

. Conductor and Cabl e Pulling:

1. Provide installation equipnent that will prevent the cutting or
abrasi on of insulation during pulling. Use |ubricants approved for
the cabl e
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Use nonnetal l'ic pull ropes

Attach pull ropes by neans of either woven basket grips or pulling
eyes attached directly to the conductors.
4. Al conductors in a single conduit shall be pulled sinultaneously.
Do not exceed manufacturer’s recomended maxi mum pul ling tensions
and sidewal | pressure val ues.
J. No nore than three branch circuits shall be installed in any one
condui t.
K. When stripping stranded conductors, use a tool that does not damage the
conductor or renove conductor strands.
3.2 I NSTALLATI ON | N MANHOLES
A. Train the cabl es around the manhole walls, but do not bend to a radius
less than six times the overall cable dianeter.
3.3 SPLI CE AND TERM NATI ON | NSTALLATI ON
A. Splices and term nations shall be nechanically and electrically secure
and tightened to manufacturer’s published torque val ues using a torque
screwdri ver or w ench.
B. Were the CGovernment determ nes that unsatisfactory splices or
term nati ons have been installed, replace the splices or termnations
at no additional cost to the Government.
3.4 CONDUCTOR | DENTI FI CATI ON
A. When using colored tape to identify phase, neutral, and ground
conductors larger than No. 8 AWG apply tape in half-overlapping turns
for a mninmmof 75 mm (3 inches) fromtermnal points, and in junction
boxes, pullboxes, and manholes. Apply the last two | aps of tape with no
tension to prevent possible unwi nding. Were cable markings are covered
by tape, apply tags to cable, stating size and insulation type.
3.5 FEEDER CONDUCTOR | DENTI FI CATI ON
A. In each interior pullbox and each underground manhol e and handhol e
install brass tags on all feeder conductors to clearly designate their
circuit identification and voltage. The tags shall be the enbossed
type, 40 mm (1-1/2 inches) in diameter and 40 nils thick. Attach tags
with plastic ties.
3. 6 EXI STI NG CONDUCTORS
A. Unless specifically indicated on the plans, existing conductors shal

not be reused.
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3.7 CONTROL W RI NG | NSTALLATI ON

A. Unl ess otherwi se specified in other sections, install control wring
and connect to equipnent to performthe required functions as specified
or as shown on the draw ngs.

SPEC WRI TER NOTE: Each separate system
s_hal | _ have a dedi cated power supply
circuit.

B. Install a separate power supply circuit for each system except where
ot herwi se shown on the draw ngs.

3.8 CONTROL W RI NG | DENTI FI CATI ON

A. Install a permanent wire marker on each wire at each termnation.

B. Identifying nunbers and letters on the wire nmarkers shall correspond to
those on the wiring diagrams used for installing the systens.

C. Wre markers shall retain their marki ngs after cleaning.

D. In each manhol e and handhol e, install enbossed brass tags to identify
the system served and function.

3.10 ACCEPTANCE CHECKS AND TESTS
A. Performin accordance with the manufacturer's recomendati ons. 1In
addi tion, include the follow ng:
1. Visual Inspection and Tests: Inspect physical condition.
2. Hectrical tests:
a. After installation but before connection to utilization devices,
such as fixtures, notors, or appliances, test conductors phase-
t o- phase and phase-to-ground resistance with an insul ation
resi stance tester. Existing conductors to be reused shall also
be tested.
b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000
V DC for 600 V rated cable. Apply test for one minute or until
reading is constant for 15 seconds, whichever is longer. M ninmm
i nsul ation resistance val ues shall not be |ess than 25 nmegohns
for 300 V rated cable and 100 negohns for 600 V rated cabl e.
c. Perform phase rotation test on all three-phase circuits.
---END-- -
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SECTION 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of groundi ng and bondi ng equi pnent, indicated as groundi ng
equi pnent in this section.
B. “Groundi ng el ectrode systeni refers to groundi ng el ectrode conductors
and all electrodes required or allowed by NEC, as well as nade,
suppl ementary, and |ightning protection system groundi ng el ectrodes.
C. The ternms “connect” and “bond” are used interchangeably in this section
and have the same meani ng.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requi rements that apply to all sections of Division 26.
B. Section 26 05 19, LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES:
Low vol t age conduct ors.
C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduit and
boxes.
D. Section 26 22 00, LOWVOLTAGE TRANSFORMERS: Low vol tage transforners.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:

a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.

b. Subnmit plans showing the |ocation of system grounding el ectrodes
and connections, and the routing of aboveground and underground
groundi ng el ectrode conduct ors.

2. Test Reports:

a. Two weeks prior to the final inspection, subnmt ground resistance
field test reports to the Contracting Oficer’'s Representative
(COR) .

3. Certifications:
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a. Certification by the Contractor that the groundi ng equi pnent has

been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendnents, addenda, revisions,
suppl ements, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnation only.
B. American Society for Testing and Materials (ASTM:

B1-07 .................. St andard Specification for Hard-Drawn Copper
Wre

B3-07 ........ ... . St andard Specification for Soft or Anneal ed
Copper Wre

B8-11 .................. St andard Speci fication for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium Hard,
or Soft

C. Institute of Electrical and El ectronics Engineers, Inc. (I|EEE):

81-83 ... ... ... | EEE Guide for Measuring Earth Resistivity,
Ground | npedance, and Earth Surface Potentials
of a Ground System Part 1: Normal Measurenents

D. National Fire Protection Association (NFPA):

70-11 ... Nati onal Electrical Code (NEC)
7O0E-12 . ... ... ... National Electrical Safety Code
99-12 . ... . Health Care Facilities

E. Underwiters Laboratories, Inc. (UL):
44-10 ... Ther noset -1 nsul ated Wres and Cabl es
83-08 ................. Ther nopl asti c-1nsul ated Wres and Cabl es
467-07 ... G oundi ng and Bondi ng Equi prent

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equi pnrent groundi ng conductors shall be insulated stranded copper,
except that sizes No. 10 AWG and snal |l er shall be solid copper.
I nsul ati on color shall be continuous green for all equipnment grounding
conductors, except that wire sizes No. 4 AWG and | arger shall be
identified per NEC
B. Bondi ng conductors shall be bare stranded copper, except that sizes No.

10 AWG and snal | er shall be bare solid copper. Bonding conductors
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shall be stranded for final connection to notors, transforners, and

vi brating equi pnent.

C. Conductor sizes shall not be |ess than shown on the draw ngs, or not
| ess than required by the NEC, whichever is greater.

D. Insulation: THHN-THWN and XHHW 2. XHHW 2 shall be used for isol ated
power systemns.

SPEC WRI TER NOTE: Specify stainless steel
ground rods for corrosive soil
condi tions.

2.2 GROUND CONNECTI ONS

A. Bel ow Grade and I naccessi bl e Locati ons: Exot herm c-wel ded type
connectors.
B. Above G ade:

1. Bondi ng Junpers: Listed for use with al um num and copper conductors.
For wire sizes No. 8 AWG and | arger, use conpressi on-type
connectors. For wire sizes smaller than No. 8 AW5 use nechani cal
type lugs. Connectors or lugs shall use zinc-platedsteel bolts,
nuts, and washers. Bolts shall be torqued to the val ues recomended
by the manufacturer.

Connection to Building Steel: Exotherm c-wel ded type connectors.
Connection to Grounding Bus Bars: Listed for use with al um num and
copper conductors. Use nechanical type lugs, w th zinc-platedsteel
bolts, nuts, and washers. Bolts shall be torqued to the val ues
recommended by the manufacturer.

4. Connection to Equi pnent Rack and Cabi net Ground Bars: Listed for use
wi th al um num and copper conductors. Use nechanical type lugs, wth
zinc-pl atedsteel bolts, nuts, and washers. Bolts shall be torqued to
t he val ues recommended by the manufacturer.

2.3 EQUI PMENT RACK AND CABI NET GROUND BARS
A. Provide solid copper ground bars designed for mounting on the franmework
of open or cabinet-encl osed equi pment racks. Gound bars shall have

m ni mum di nensi ons of 6.3 mm (0.25 inch) thick x 19 mm (0. 75 i nch)

wide, with length as required or as shown on the drawi ngs. Provide

i nsul ators and nounting brackets.

2.4 GROUND TERM NAL BLOCKS
A. At any equi pnent nounting location (e.g., backboards and hi nged cover

encl osures) where rack-type ground bars cannot be nounted, provide
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nmechani cal type lugs, with zinc-platedsteel bolts, nuts, and washers.

Bolts shall be torqued to the val ues reconmended by the nmanufacturer.
SPEC WRI TER NOTE: I nclude VA Standard
Depail on t he drawﬁngs. Edit detail to
suit project requirenents.

2.7 GROUNDI NG BUS BAR
A. Pre-drilled rectangul ar copper bar with stand-off insulators, mninum

6.3 mm (0.25 inch) thick x 100 mm (4 inches) high in cross-section

I ength as shown on the drawi ngs, with hole size, quantity, and spacing

per detail shown on the drawi ngs. Provide insulators and nounting

br acket s.

PART 3 - EXECUTI ON
3.1 GENERAL
A. Install grounding equiprment in accordance with the NEC, as shown on the
drawi ngs, and as specified herein.
B. System G oundi ng:

1. Secondary service neutrals: Gound at the supply side of the
secondary di sconnecting neans and at the related transforner.

2. Separately derived systens (transformers downstream fromthe service
entrance): Ground the secondary neutral.

C. Equi prent Grounding: Metallic piping, building structural steel,

el ectrical enclosures, raceways, junction boxes, outlet boxes

cabi nets, machine frames, and other conductive itens in close proximty

with electrical circuits, shall be bonded and grounded

3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS
A. Make groundi ng connections, which are norrmally buried or otherw se
i naccessi bl e, by exotherm c wel d.
3. 3 SECONDARY VOLTAGE EQUI PMENT AND Cl RCU TS
A. Main Bondi ng Junper: Bond the secondary service neutral to the ground
bus in the service equi pnent.
B. Metallic Piping, Building Structural Steel, and Suppl enental

El ectrode(s):

1. Provide a grounding el ectrode conductor sized per NEC between the
servi ce equi prent ground bus and all netallic water pipe systens,
buil ding structural steel, and supplenmental or nade el ectrodes.
Provide junpers across insulating joints in the netallic piping.
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2. Provide a supplenental ground el ectrode as shown on the draw ngs and

bond to the grounding el ectrode system
C. Switchgear, Switchboards, Unit Substations, Panel boards, Mtor Contro

Centers, Engine-Cenerators, Automatic Transfer Sw tches, and ot her

el ectrical equipnent:

1. Connect the equi pment groundi ng conductors to the ground bus.

2. Connect netallic conduits by grounding bushings and equi pnent
groundi ng conductor to the equi pnent ground bus

D. Transforners:

1. Exterior: Exterior transformers supplying interior service equipnent
shall have the neutral grounded at the transforner secondary.
Provi de a grounding el ectrode at the transforner.

3.4 RACEWAY
A. Conduit Systens:

1. Gound all netallic conduit systems. Al netallic conduit systens
shall contain an equi pnent groundi ng conductor.

2. Non-netallic conduit systens, except non-netallic feeder conduits
that carry a grounded conductor fromexterior transforners to
interior or building-nmunted service entrance equi pment, shal
contai n an equi pnent groundi ng conduct or.

3. Metallic conduit that only contains a grounding conductor, and is
provided for its nechanical protection, shall be bonded to that
conductor at the entrance and exit fromthe conduit.

4. Metallic conduits which term nate without nmechani cal connection to
an el ectrical equipnent housing by nmeans of | ocknut and bushi ngs or
adapters, shall be provided with groundi ng bushi ngs. Connect
bushings with a equi pment groundi ng conductor to the equipnent
ground bus.

B. Feeders and Branch Circuits: Install equi pment groundi ng conductors
with all feeders, and power and lighting branch circuits.
C. Boxes, Cabinets, Enclosures, and Panel boards:

1. Bond the equi prment groundi ng conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
whi ch the conductor passes (except for special grounding systens for
intensive care units and other critical units shown).

2. Provide lugs in each box and encl osure for equiprment grounding

conductor term nation
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D. Wreway Systens:

1. Bond the netallic structures of wireway to provide electrical
continuity throughout the wireway system by connecting a No. 6 AWG
bondi ng junper at all internmediate netallic enclosures and across
all section junctions.

2. Install insulated No. 6 AWs bonding junpers between the w reway
system bonded as required above, and the closest buil ding ground at
each end and approxi mately every 16 M (50 feet).

3. Use insulated No. 6 AWG bonding junpers to ground or bond netallic
wi reway at each end for all internediate nmetallic enclosures and
across all section junctions.

4., Use insulated No. 6 AWs bonding junpers to ground cable tray to
col um-nount ed bui |l di ng ground pl ates (pads) at each end and
approximately every 15 M (49 feet).

E. Receptacles shall not be grounded through their nobunting screws. G ound
receptacles with a junper fromthe receptacle green ground termnal to
t he devi ce box ground screw and a junper to the branch circuit
equi pnent groundi ng conduct or.

F. Gound lighting fixtures to the equi pnment groundi ng conductor of the
Wi ring system Fixtures connected with flexible conduit shall have a
green ground wire included with the power wires fromthe fixture
through the flexible conduit to the first outlet box.

G Fixed electrical appliances and equi prent shall be provided with a
ground lug for term nation of the equi pment groundi ng conductor.

H Raised Floors: Provide bonding for all raised floor conponents as shown
on the draw ngs.

| . Panel board Bonding in Patient Care Areas: The equi pnent groundi ng
term nal buses of the normal and essential branch circuit panel boards
serving the same individual patient vicinity shall be bonded together
with an insul ated continuous copper conductor not |less than No. 10 AWG
installed in rigid netal conduit.

B. Drive ground rods until the top is 300 nm (12 inches) bel ow grade.
Attach a No. 4 AWG copper conductor by exothermic weld to the ground
rods, and extend underground to the inmediate vicinity of fence post.
Lace the conductor vertically into 300 mm (12 inches) of fence nesh and
fasten by two approved bronze conpression fittings, one to bond the
wire to post and the other to bond the wire to fence. Each gate section
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shal |l be bonded to its gatepost by a 3 mmx 25 mm (0.375 inch x 1 inch)

fl exible, braided copper strap and ground post clanps. C anps shall be
of the anti-electrolysis type.
3.5 CORRCSI ON | NH BI TORS
A. When meki ng groundi ng and bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the netals used.
3. 6 CONDUCTI VE PI PI NG
A. Bond all conductive piping systens, interior and exterior, to the
groundi ng el ectrode system Bondi ng connections shall be nade as cl ose
as practical to the equipnent ground bus
B. In operating roons and at intensive care and coronary care type beds,
bond t he nedical gas piping and nmedi cal vacuum pi ping at the outlets
directly to the patient ground bus.
3.7 LI GHTNI NG PROTECTI ON SYSTEM
A. Bond the lightning protection systemto the electrical grounding
el ectrode system

3.8 MAIN ELECTRI CAL ROOM GROUNDI NG
A. Provide ground bus bar and nounting hardware at each nmain electrica
room where inconming feeders are termi nated, as shown on the draw ngs.
Connect to pigtail extensions of the building grounding ring, as shown

on the draw ngs.

3.9 EXTERI OR LI GHT POLES
A Provide 6.1 M (20 feet) of No. 4 AWG bare copper coiled at bottom of
pol e base excavation prior to pour, plus additional unspliced length in
and above foundation as required to reach pole ground stud
3.10 GROUND RESI STANCE
A. Gounding systemresistance to ground shall not exceed 5 ohms. Make any
nodi fications or additions to the groundi ng el ectrode system necessary
for conpliance wi thout additional cost to the Governnent. Final tests
shal | ensure that this requirenent is net.
B. Grounding systemresistance shall conply with the electric utility
conpany ground resistance requirenents.
3.11 GROUND ROD | NSTALLATI ON
A. For outdoor installations, drive each rod vertically in the earth,

until top of rod is 610 nm (24 inches) below final grade.
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B. For indoor installations, |leave 100 nm (4 inches) of each rod exposed.

C. Were buried or permanently conceal ed ground connections are required,
nake the connections by the exothermi c process, to formsolid netal
joints. Make accessi bl e ground connections with nechanical pressure-
type ground connectors.

D. Were rock or inpenetrable soil prevents the driving of vertical ground
rods, install angled ground rods or grounding el ectrodes in horizonta
trenches to achieve the specified ground resistance.

3. 12 ACCEPTANCE CHECKS AND TESTS

A. Resistance of the grounding el ectrode system shall be neasured using a
four-termnal fall-of-potential method as defined in | EEE 81. G ound
resi stance neasurenents shall be nmade before the electrica
di stribution systemis energi zed or connected to the electric utility
conpany ground system and shall be made in nornmally dry conditions not
fewer than 48 hours after the last rainfall

B. Resistance nmeasurenents of separate grounding el ectrode systens shal
be nade before the systens are bonded together. The conbi ned

resi stance of separate systens may be used to nmeet the required

resi stance, but the specified nunber of electrodes nmust still be
provi ded.

C. Bel owgrade connections shall be visually inspected by the COR prior
to backfilling. The Contractor shall notify the COR 24 hours before
the connections are ready for inspection

---END-- -
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SECTION 26 05 33
RACEVWAY AND BOXES FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to form conplete, coordinated, grounded
raceway systens. Raceways are required for all wiring unless shown or
speci fied ot herw se.
B. Definitions: The termconduit, as used in this specification, shal
nean any or all of the raceway types specified.
1.2 RELATED WORK
A. Section 06 10 00, ROUGH CARPENTRY: Mbounting board for tel ephone
cl oset s.
B. Section 07 60 00, FLASHIH NG AND SHEET METAL: Fabrications for the
defl ection of water away fromthe building envel ope at penetrations.
C. Section 07 84 00, FIRESTOPPING Sealing around penetrations to maintain
the integrity of fire rated construction
D. Section 07 92 00, JO NT SEALANTS: Sealing around conduit penetrations
t hrough the buil ding envel ope to prevent npoisture migration into the
bui I di ng.
E. Section 09 91 00, PAINTING ldentification and painting of conduit and
ot her devi ces.
F. Section 13 05 41, SElI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Conduits bracing
G Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Cenera
el ectrical requirements and itens that are common to nore than one
section of Division 26
H. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
. Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON: Under gr ound
condui ts.
J. Section 31 20 00, EARTHWORK: Beddi ng of conduits.
1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQU REMENTS
FOR ELECTRI CAL | NSTALLATI ONS
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A. Submit six copies of the following in accordance with Section 26 05 11

REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1. Shop Drawi ngs:
a. Size and | ocation of main feeders.

b. Size and | ocation of panels and pul | - boxes.

c. Layout of required conduit penetrations through structura

el enents.
d. Submit the follow ng data for approval
1) Raceway types and sizes.
2) Conduit bodies, connectors and fittings.
3) Junction and pull boxes, types and sizes

2. Certifications: Two weeks prior to final inspection, submt the

fol |l ow ng:

a. Certification by the manufacturer that raceways, conduits,

conduit bodies, connectors, fittings, junction and pul

boxes,

and all related equi pment conformto the requirenents of the

drawi ngs and specifications.

b. Certification by the Contractor that raceways, conduits

condui t

bodi es, connectors, fittings, junction and pull boxes, and all

rel ated equi prent have been properly installed.
1.5 APPLI CABLE PUBLI CATI ONS

A. Publications |listed below (including amendnents, addenda, revisions,

suppl ements, and errata) forma part of this specification to the

extent referenced. Publications are referenced in the text by
desi gnation only.
B. Anmerican National Standards Institute (ANSI):

C80.1-05............... El ectrical Rigid Steel Conduit
C80.3-05............... Steel Electrical Metal Tubing
C80.6-05 ............... El ectrical Intermediate Metal Conduit
C. National Fire Protection Association (NFPA):
70-11 ... Nati onal Electrical Code (NEC)
D. Underwiters Laboratories, Inc. (UL):
1-05 ... Fl exi bl e Metal Conduit
5-11 ... Surface Metal Raceway and Fittings
6-07 ... ... El ectrical Rigid Metal Conduit - Stee
50-95 ... ... Encl osures for Electrical Equi pment

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 26 05 33 - 2

09/ 02/ 20161



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP

Hne, Illinois 60141
05-01- 14

360-13 ....... ... Li qui d-Ti ght Fl exi bl e Steel Conduit

467-13 ... G oundi ng and Bondi ng Equi prment

514A-13 . .. ... ... Metal lic Qutlet Boxes

514B-12 ................ Condui t, Tubing, and Cable Fittings

514C-07 . ............... Nonnetal lic Qutlet Boxes, Flush-Device Boxes
and Covers

651-11 ................. Schedul e 40 and 80 Rigid PVC Conduit and
Fittings

651A-11 ................ Type EB and A Rigid PVC Conduit and HDPE
Condui t

797-07 .. o El ectrical Metallic Tubing

1242-06 ................ El ectrical Internediate Metal Conduit - Stee

E. National Electrical Munufacturers Association (NEMA):

TC-2-13 .. ... El ectrical Polyvinyl Chloride (PVC) Tubing and
Condui t

TC-3-13 ... PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng

FB1-12 ................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e

FB2.10-13 .............. Sel ection and Installation Cuidelines for

Fittings for use with Non-Fl exible Conduit or
Tubing (Rigid Metal Conduit, Internediate
Metal lic Conduit, and Electrical Metallic
Tubi ng)
FB2.20-12 .............. Sel ection and Installation Cuidelines for
Fittings for use with Flexible Electrical
Condui t and Cabl e
F. American Iron and Steel Institute (A Sl):
S100-2007 ......... ... Nort h American Specification for the Design of
Col d- Forned Steel Structural Menbers
PART 2 - PRODUCTS
2.1 NMATERI AL
A. Conduit Size: |In accordance with the NEC, but not |ess than 13 nm
(0.5-inch) unless otherwi se shown. Were permtted by the NEC, 13 nm
(0.5-inch) flexible conduit may be used for tap connections to recessed

lighting fixtures.
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B. Conduit:
1. Size: |In accordance with the NEC, but not |less than 13 nm (0. 5-
i nch).

Rigid Steel Conduit (RMC): Shall conformto UL 6 and ANSI C80. 1.

4, Rigid Intermediate Steel Conduit (IMJ): Shall conformto UL 1242
and ANSI C80. 6.

5. Electrical Metallic Tubing (EMI: Shall conformto UL 797 and ANS
C80. 3. Maxi num size not to exceed 105 nm (4 inches) and shall be
permtted only with cable rated 600 V or |ess.

Fl exi ble Metal Conduit: Shall conformto UL 1.

Liquid-tight Flexible Metal Conduit: Shall conformto UL 360.

Direct Burial Plastic Conduit: Shall conformto UL 651 and UL 651A,

heavy wall PVC or high density polyethyl ene (PE)

9. Surface Metal Raceway: Shall conformto UL 5.

C. Conduit Fittings:

1. Rigid Steel and Intermediate Metallic Conduit Fittings:

a. Fittings shall nmeet the requirenents of UL 514B and NEMA FBL.

b. Standard threaded couplings, |ocknuts, bushings, conduit bodies,
and el bows: Only steel or nmalleable iron materials are
acceptable. Integral retractable type I MC couplings are also
accept abl e

c. Locknuts: Bonding type with sharp edges for digging into the
metal wall of an enclosure.

d. Bushings: Metallic insulating type, consisting of an insulating
insert, nolded or |locked into the nmetallic body of the fitting.
Bushi ngs made entirely of nmetal or nonnetallic material are not
perm tted.

e. Erickson (Union-Type) and Set Screw Type Couplings: Approved for
use in concrete are pernitted for use to conplete a conduit run
where conduit is installed in concrete. Use set screws of case-
hardened steel with hex head and cup point to firmy seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

f. Sealing Fittings: Threaded cast iron type. Use continuous
drai n-type sealing fittings to prevent passage of water vapor.

In conceal ed work, install fittings in flush steel boxes with
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bl ank cover plates having the sane finishes as that of other

el ectrical plates in the room
3. Electrical Metallic Tubing Fittings:
a. Fittings and conduit bodi es shall meet the requirenents of UL
514B, ANSI C80.3, and NEMA FB1
b. Only steel or nalleable iron materials are acceptable.

C. Conpressi on Couplings and Connectors: Concrete-tight and rain-
tight, with connectors having insulated throats

d. Indent-type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings nade of
"pot netal" are prohibited

4. Flexible Metal Conduit Fittings:

a. Conformto UL 514B. Only steel or malleable iron materials are
accept abl e

b. danp-type, with insulated throat.

5. Liquid-tight Flexible Metal Conduit Fittings:

a. Fittings shall nmeet the requirenents of UL 514B and NEMA FBL.

b. Only steel or nalleable iron materials are acceptable.

c. Fittings nust incorporate a threaded groundi ng cone, a steel or
pl astic conpression ring, and a gland for tightening. Connectors
shal | have insulated throats.

6. Direct Burial Plastic Conduit Fittings: Fittings shall neet the
requirenents of UL 514C and NEMA TC3.

7. Surface Metal Raceway Fittings: As recomended by the raceway
manufacturer. Include couplings, offsets, elbows, expansion joints,
adapters, hol d-down straps, end caps, conduit entry fittings,
accessories, and other fittings as required for conplete system

8. Expansi on and Defl ection Couplings:

a. Conformto UL 467 and UL 514B

b. Accommpdate a 19 mm (0. 75-i nch) defl ection, expansion, or
contraction in any direction, and all ow 30 degree angul ar
def | ecti ons.

c. Include internal flexible netal braid, sized to guarantee conduit
ground continuity and a | owi npedance path for fault currents, in
accordance with UL 467 and the NEC tabl es for equi pment groundi ng
conduct ors.
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d. Jacket: Flexible, corrosion-resistant, watertight, noisture and

heat -resi stant nol ded rubber material with stainless steel jacket
cl anps.

Conduit Supports:

1. Parts and Hardware: Zinc-coat or provide equival ent corrosion
protection.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed cl osure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple Conduit (Trapeze) Hangers: Not less than 38 mm x 38 mm
(1.5 x 1.5 inches), 12-gauge steel, cold-forned, |ipped channels
with not less than 9 nm (0. 375-inch) di anmeter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion

shi el ds, or machi ne bolt expansion

Cutl et, Junction, and Pull Boxes:
1. UL-50 and UL-514A
2. Rustproof cast metal where required by the NEC or shown on draw ngs.
3. Sheet Metal Boxes: Gal vanized steel, except where shown on

dr awi ngs.
Metal Wreways: Equip with hinged covers, except as shown on draw ngs
I ncl ude couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with

wi reways as required for a conplete system

PART 3 - EXECUTI ON
3.1 PENETRATI ONS

A

Cutting or Holes:

1. Cut holes in advance where they should be placed in the structura
el ements, such as ribs or beans. Obtain the approval of the COR
prior to drilling through structural el enents.

2. Cut holes through concrete and nmasonry in new and exi sting
structures with a dianond core drill or concrete saw. Pneumatic
hamers, inpact electric, hand, or manual hammer-type drills are not
al | owed, except when permitted by the COR where working space is
limted.

Firestop: \Where conduits, wireways, and other electrical raceways pass

through fire partitions, fire walls, snoke partitions, or floors,

install a fire stop that provides an effective barrier against the
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spread of fire, snmoke and gases as specified in Section 07 84 00,

FI RESTOPPI NG.
SPEC WRI TER NOTE: Verify that roof
penetration details are shown on
dr awi ngs.
Wat erproofing: At floor, exterior wall, and roof conduit penetrations,
conpletely seal the gap around conduit to render it watertight, as
specified in Section 07 92 00, JO NT SEALANTS.

3.2 I NSTALLATI ON, GENERAL

A

In accordance with UL, NEC, NEMA, as shown on draw ngs, and as

speci fied herein.

Raceway systens used for Essential Electrical Systenms (EES) shall be

entirely independent of other raceway systens.

Install conduit as follows:

1. In conplete nechanically and electrically continuous runs before
pulling in cables or wres.

2. Unless otherw se indicated on the draw ngs or specified herein,
installation of all conduits shall be concealed within finished
wal | s, floors, and ceilings.

3. Flattened, dented, or deforned conduit is not permtted. Renove and
repl ace the danaged conduits with new conduits.

4. Assure conduit installation does not encroach into the ceiling
hei ght head room wal kways, or doorways.

Cut conduits square, ream renove burrs, and draw up tight.
I ndependent |y support conduit at 2.4 M (8 feet) on centers with
specified materials and as shown on draw ngs.

7. Do not use suspended ceilings, suspended ceiling supporting menbers,
lighting fixtures, other conduits, cable tray, boxes, piping, or
ducts to support conduits and conduit runs.

8. Support within 300 mm (12 inches) of changes of direction, and
within 300 mm (12 inches) of each enclosure to which connect ed.

9. Cose ends of enpty conduits with plugs or caps at the rough-in
stage until wires are pulled in, to prevent entry of debris.

10. Conduit installations under fune and vent hoods are prohibited.

11. Secure conduits to cabinets, junction boxes, pull-boxes, and outl et
boxes wi th bonding type | ocknuts. For rigid steel and | MC conduit
installations, provide a |locknut on the inside of the encl osure,
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made up wench tight. Do not make conduit connections to junction

box covers.

12. Fl ashing of penetrations of the roof menbrane is specified in
Section 07 60 00, FLASH NG AND SHEET METAL.

13. Conduit bodies shall only be used for changes in direction, and
shall not contain splices.

D. Conduit Bends:

1. Make bends with standard conduit bendi ng machi nes.

2. Conduit hickey may be used for slight offsets and for straightening
st ubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.

E. Layout and Homeruns:

1. Install conduit with wiring, including honeruns, as shown on
dr awi ngs.

2. Deviations: WMke only where necessary to avoid interferences and
only after drawi ngs showi ng the proposed devi ati ons have been
subnmitted and approved by the COR

3. 3 CONCEALED WORK | NSTALLATI ON
A. In Concrete:

1. Conduit: Rigid steel, IMC, or EMI. Do not install EMI in concrete
slabs that are in contact with soil, gravel, or vapor barriers.

2. Align and run conduit in direct |ines.

3. Install conduit through concrete beans only:

a. Wiere shown on the structural draw ngs.

b. As approved by the COR prior to construction, and after submtta
of drawi ng showi ng | ocation, size, and position of each
penetration.

4. Installation of conduit in concrete that is less than 75 mm (3
inches) thick is prohibited
a. Conduit outside dianeter larger than one-third of the slab

thi ckness is prohibited

b. Space between conduits in slabs: Approximtely six conduit
di aneters apart, and one conduit dianmeter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a mnimum of 19 mm (0. 75-inch) of concrete around

the conduits.

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 26 05 33 - 8 09/ 02/ 20161



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hne, Illinois 60141

05-01- 14
5. Make couplings and connections watertight. Use thread conmpounds

that are UL approved conductive type to ensure | ow resistance ground
continuity through the conduits. Tightening setscrews with pliers
is prohibited

B. Above Furred or Suspended Ceilings and in Valls:

1. Conduit for Conductors Above 600 Vi Rigid steel Mxing different
types of conduits in the same systemis prohibited.
2. Conduit for Conductors 600 V and Below. Rigid steel, IMC, or EMI
M xing different types of conduits in the same systemis prohibited.
3. Align and run conduit parallel or perpendicular to the building
l'i nes.
4. Connect recessed lighting fixtures to conduit runs with maxi num 1.8
M (6 feet) of flexible metal conduit extending froma junction box
to the fixture.
Ti ghtening set screws with pliers is prohibited
For conduits running through nmetal studs, limt field cut holes to
no nore than 70% of web depth. Spacing between holes shall be at
| east 457 mm (18 inches). Cuts or notches in flanges or return |ips
shall not be pernmitted
3.4 EXPOSED WORK | NSTALLATI ON
A. Unl ess otherw se indicated on draw ngs, exposed conduit is only
permitted in mechani cal and el ectrical roons.
SPEC WRI TER NOTE: Edit paragraph below if
required by project.
B. Conduit for Conductors Above 600 V: Rigid steel Mxing different types
of conduits in the systemis prohibited.
C. Conduit for Conductors 600 V and Below. Rigid steel, IMC or EMI
M xing different types of conduits in the systemis prohibited
D. Align and run conduit parallel or perpendicular to the building Iines.
E. Install horizontal runs close to the ceiling or beans and secure with
conduit straps.
F. Support horizontal or vertical runs at not over 2.4 M (8 feet)
interval s.
Surface Metal Raceways: Use only where shown on draw ngs
H. Painting:
1. Paint exposed conduit as specified in Section 09 91 00, PAINTING
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2. Paint all conduits containing cables rated over 600 V safety orange.

Refer to Section 09 91 00, PAINTING for preparation, paint type, and
exact color. In addition, paint |legends, using 50 nmm (2 inch) high
bl ack nunerals and letters, showi ng the cable voltage rating
Provi de | egends where conduits pass through walls and fl oors and at
maxi mum 6 M (20 feet) intervals in between

3.5 DI RECT BURI AL | NSTALLATI ON

Refer to Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON.

3. 6 HAZARDOUS LOCATI ONS

A Use rigid steel conduit only.

B. Install UL approved sealing fittings that prevent passage of explosive
vapors in hazardous areas equi pped with expl osion-proof lighting
fixtures, sw tches, and receptacles, as required by the NEC

3.7 VET OR DAMP LOCATI ONS

A Use rigid steel or I MC conduits unless as shown on draw ngs.

B. Provide sealing fittings to prevent passage of water vapor where
conduits pass fromwarmto cold locations, i.e., refrigerated spaces,
constant-tenperature roons, air-conditioned spaces, building exterior
wal | s, roofs, or simlar spaces.

C. Userigid steel or IMC conduit within 1.5 M (5 feet) of the exterior
and bel ow concrete building slabs in contact with soil, gravel, or
vapor barriers, unless as shown on drawings. Conduit shall be half-
| apped with 10 mi| PVC tape before installation. After installation,
conpletely recoat or retape any damaged areas of coating.

D. Conduits run on roof shall be supported with integral gal vanized |ipped
steel channel, attached to UV-inhibited pol ycarbonate or pol ypropyl ene
bl ocks every 2.4 M (8 feet) with 9 nm (3/8-inch) gal vani zed t hreaded
rods, square washer and | ocknut. Conduits shall be attached to steel
channel with conduit clanps.

3.8 MOTORS AND VI BRATI NG EQUI PMENT

A. Use flexible netal conduit for connections to nmotors and ot her
el ectrical equiprment subject to novenment, vibration, msalignment,
cranped quarters, or noise transm ssion

B. Use liquid-tight flexible metal conduit for installation in exterior
| ocations, moisture or hunmidity | aden atnosphere, corrosive atnosphere
wat er or spray wash-down operations, inside airstreamof HVAC units,

and | ocati ons subject to seepage or dripping of oil, grease, or water.

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 26 05 33 - 10 09/ 02/ 20161



C

DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hne, Illinois 60141

05-01- 14
Provi de a green equi pnent groundi ng conductor with flexible and |iquid-

tight flexible netal conduit.

3.9 EXPANSI ON JO NTS

A

C

3.10

Conduits 75 mm (3 inch) and larger that are secured to the building
structure on opposite sides of a building expansion joint require
expansi on and deflection couplings. Install the couplings in
accordance with the manufacturer's recommendati ons.
Provi de conduits smaller than 75 mm (3 inch) with junction boxes on
both sides of the expansion joint. Connect flexible netal conduits to
junction boxes with sufficient slack to produce a 125 mm (5 inch)
vertical drop m dway between the ends of the flexible netal conduit.
Fl exi bl e netal conduit shall have a green insul ated copper bonding
junper installed. In lieu of this flexible metal conduit, expansion and
defl ection couplings as specified above are acceptabl e.
Install expansion and deflection couplings where shown.
CONDUI T SUPPORTS
Saf e working | oad shall not exceed one-quarter of proof test |oad of
fasteni ng devi ces.
Use pi pe straps or individual conduit hangers for supporting individua
condui ts.
Support nultiple conduit runs with trapeze hangers. Use trapeze
hangers that are designed to support a load equal to or greater than
the sum of the weights of the conduits, wires, hanger itself, and an
addi tional 90 kg (200 Ibs). Attach each conduit with U-bolts or other
approved fasteners.
Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and simlar itens.
Fast eners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or nalleable iron concrete inserts set
in place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not |ess than 6 nm (0.25-inch) bolt size
and not less than 28 mm (1.125 inch) in enbednent.
b. Power set fasteners not less than 6 nm (0.25-inch) diameter with
depth of penetration not less than 75 nm (3 inch).
c. Use vibration and shock-resistant anchors and fasteners for

attaching to concrete ceilings.
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F. Holl ow Masonry: Toggle bolts.

Bolts supported only by plaster or gypsum wall board are not acceptabl e.

H Metal Structures: Use nachine screw fasteners or other devices
specifically designed and approved for the application.

I. Attachnment by wood plugs, rawl plug, plastic, lead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
pr ohi bi t ed.

J. Chain, wire, or perforated strap shall not be used to support or fasten
condui t.

K. Spring steel type supports or fasteners are prohibited for all uses
except horizontal and vertical supports/fasteners within walls.

L. Vertical Supports: Vertical conduit runs shall have riser clanps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining
col | ars.

3.11 BOX | NSTALLATI ON

A. Boxes for Conceal ed Conduits
1. Fl ush-nounted
2. Provide raised covers for boxes to suit the wall or ceiling

construction, and finish.

B. In addition to boxes shown, install additional boxes where needed to
prevent damage to cables and wires during pulling-in operations or
where nore than the equival ent of 4-90 degree bends are necessary.

C. Locate pull boxes so that covers are accessible and easily renoved.
Coordinate | ocations with piping and ductwork where installed above
ceilings.

D. Renove only knockouts as required. Plug unused openings. Use threaded
pl ugs for cast netal boxes and snap-in netal covers for sheet netal
boxes.

E. Qutlet boxes mounted back-to-back in the same wall are prohibited. A
m ni mum 600 nm (24 inch) center-to-center |ateral spacing shall be
mai nt ai ned bet ween boxes

F. Flush-nounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall.
Surface-nounted wall or ceiling boxes shall be installed with surface-

style flat or raised covers.
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G Mnimum size of outlet boxes for ground fault circuit interrupter

(GFCl) receptacles is 100 nm (4 inches) square x 55 nm (2. 125 i nches)
deep, with device covers for the wall material and thickness invol ved.
H Stencil or install phenolic naneplates on covers of the boxes
identified on riser diagrans; for exanple "SIGFA JB No. 1."
I. On all branch circuit junction box covers, identify the circuits with
bl ack marker.
- - - END- - -
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SECTION 26 05 73
OVERCURRENT PROTECTI VE DEVI CE COCRDI NATI ON STUDY

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the overcurrent protective device coordi nation
study, related cal cul ati ons and analysis, indicated as the study in
this section.
B. A short-circuit and sel ective coordi nation study, and arc flash
cal cul ations and anal ysis shall be prepared for the electrical

overcurrent devices to be installed under this project.

C. The study shall present a well-coordinated tinme-current anal ysis of
each overcurrent protective device fromtheindividual deviceup to the
utility source and the on-site generator sources.

1. 2 RELATED WORK

A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCener al
el ectrical requirements that are conmon to nore than one section of
Di vi si on 26.

B. Section 26 13 13, MEDI UM VOLTAGE Cl RCU T BREAKER SW TCHGEAR: Medi um
voltage circuit breaker sw tchgear.

C. Section 26 13 16, MEDI UM VOLTAGE FUSI BLE | NTERRUPTER SW TCHES: Medi um
vol tage fusible interrupter swtches.

D. Section 26 23 00, LOWVOLTAGE SW TCHGEAR Low- vol tage swi t chgear.

E. Section 26 24 13, DI STRIBUTI ON SW TCHBOARDS: Low- voltage distribution
swi t chboar ds.

F. Section 26 24 16, PANELBOARDS: Low- voltage panel boards.

G Section 26 24 19, MOTOR CONTROL CENTERS: Mdtor control centers.

H Section 26 32 13, ENG NE GENERATORS: Engi ne generators.

Section 26 36 23, AUTOVATI C TRANSFER SW TCHES: Automatic transfer
swi t ches.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
B. The study shall be prepared by the equi pment manufacturer, and

perforned by the equi pment manufacturer’s |icensed electrical engineer.
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1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11

REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

1. Product data on the software programto be used for the study.
Software shall be in mainstreamuse in the industry, shall provide
devi ce settings and ratings, and shall show sel ective coordination
by tinme-current draw ngs.

2. Conplete study as described in paragraph 1.6. Submittal of the study
shall be well-coordinated with submttals of the shop draw ngs for
equi pnent in rel ated specification sections

3. Certifications: Two weeks prior to final inspection, submt the
fol |l owi ng
a. Certification by the Contractor that the overcurrent protective

devi ces have been set in accordance with the approved study.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |listed below (including amendnents, addenda, revisions,
suppl ements, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnation only.
B. Institute of Electrical and El ectronics Engi neers (I|EEE)
241-90 ... ... Recomrended Practice Electrical Systems in
Conmer ci al Bui | di ngs
242-01 ... ... Recomended Practice for Protection and
Coordi nation of Industrial and Comercial Power
Systens
399-97 ... Recommended Practice for Industrial and

Conmmer ci al Power Systems Anal ysis

1584-02 ................ Perform ng Arc-Flash Hazards Cal cul ati ons

1584A-04 .. ... ... ... ... Perform ng Arc-Flash Hazards Cal cul ations —
Anmendrment 1

1584B-11 ............... Perform ng Arc-Flash Hazards Cal cul ati ons —
Anmendment 2

C. National Fire Protection Association (NFPA):

70-14 ... ... Nati onal Electrical Code (NEC)

7O0E-15 ................. Standard for Electrical Safety in the Wrkpl ace

99-15 ... ... Heal th Care Facilities Code

1.6 STUDY REQUI REMENTS
A. The study shall be in accordance with | EEE and NFPA st andards
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The study shall include one |ine diagram short-circuit and ground

fault analysis, protective coordination plots for all overcurrent

protective devices, and arc flash cal cul ati ons and anal ysi s.

One Line Di agram

1.

Show all electrical equipnent and wiring to be protected by the

overcurrent devices.

Show the followi ng specific information:

a. Calculated fault inpedance, X R ratios, and short-circuit val ues
at each feeder and branch circuit bus.

b. Relay, circuit breaker, and fuse ratings.

c. Cenerator kWKkVA and transfornmer kVA and voltage ratings, percent
i npedance, X/R ratios, and wiring connections.

d. Voltage at each bus.

e. ldentification of each bus, matching the identification on the
dr awi ngs.

f. Conduit, conductor, and busway material, size, length, and X R
ratios.

Short-Circuit Study:

1.

The study shall be perforned using conputer software designed for
this purpose. Pertinent data and the rationale enployed in
devel opi ng the cal cul ati ons shall be described in the introductory
remarks of the study.

Calculate the fault inmpedance to determ ne the avail able short-
circuit and ground fault currents at each bus. |ncorporate
appl i cabl e notor and/or generator contribution in determ ning the
nmonentary and interrupting ratings of the overcurrent protective
devi ces.

Present the results of the short-circuit study in a table. |nclude
the foll ow ng:

a. Device identification

b. Operating voltage.

c. Overcurrent protective device type and rating

d. Calculated short-circuit current.

Coor di nati on Study:

1.

Prepare the coordination curves to determine the required settings
of overcurrent protective devices to denonstrate sel ective
coordination. Graphically illustrate on | og-1o0g paper that adequate

time separation exists between devices, including the utility
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conpany upstream device if applicable. Plot the specific
time-current characteristics of each overcurrent protective device
in such a manner that all devices are clearly depicted.
2. The follow ng specific information shall also be shown on the
coordi nation curves:
a. Device identification
b. Potential transfornmer and current transforner ratios.
c. Three-phase and singl e-phase ANSI damage points or curves for
each cable, transfornmer, or generator
d. Applicable circuit breaker or protective relay characteristic
curves
e. No-damage, nelting, and clearing curves for fuses.
f. Transformer in-rush points
3. Develop a table to summarize the settings selected for the
overcurrent protective devices. Include the following in the table:
a. Device identification
b. Protective relay or circuit breaker potential and current
transfornmer ratios, sensor rating, and avail abl e and suggested
pi ckup and del ay settings for each available trip characteristic.
c. Fuse rating and type.
F. Arc Flash Calcul ati ons and Anal ysi s:
1. Arc flash warning | abels shall conply with Section 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
2. Arc flash calculations shall be based on actual over-current
protective device clearing tine. Maxinmumclearing tine shall be in
accordance with | EEE 1584.
3. Arc flash analysis shall be based on the |owest clearing tine
setting of the over-current protective device to nmininize the
i nci dent energy |evel without conprom sing selective coordination.
4., Arc flash boundary and available arc flash incident energy at the
correspondi ng working distance shall be cal culated for al
el ectrical power distribution equipnment specified in the project,
and as shown on the draw ngs.
5. Required arc-rated clothing and other PPE shall be sel ected and
specified in accordance with NFPA 70E

26 05 73 - 4



12-01-15

1.7 ANALYSI S
A. Analyze the short-circuit cal cul ations, and highlight any equi pnent
determined to be underrated as specified. Propose solutions to
effectively protect the underrated equiprent.
1.8 ADJUSTMENTS, SETTINGS, AND MODI FI CATI ONS
A. Final field settings and nminor nodifications of the overcurrent
protective devices shall be nmade to conformwi th the study, w thout
additional cost to the Governnent.
PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON ( NOT USED)
---END-- -
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SECTION 26 08 00

COWM SSI ONI NG OF ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. The requirenments of this Section apply to all sections of D vision 26.

B. This project will have sel ected building systens conm ssioned. The
conplete list of equiprment and systens to be conmissioned is specified
in Section 01 91 00 GENERAL COWM SSI ONl NG REQUI REMENTS.  The
conmi ssi oni ng process, which the Contractor is responsible to execute,
is defined in Section 01 91 00 GENERAL COWM SSI ONl NG REQUI RVENTS. A
Conmi ssi oni ng Agent (CxA) appointed by the VA will manage the
conmi ssi oni ng process.

1. 2 RELATED WORK

A. Section 01 00 00 GENERAL REQUI REMENTS.

B. Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS.

C. Section 01 33 23 SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.

1.3 SUMVARY

A. This Section includes requirenents for conmi ssioning the Facility
el ectrical systems, related subsystens and rel ated equi pment. This
Section suppl enents the general requirements specified in Section 01 91
00 General Commi ssioning Requirenents.

B. Refer to Section 01 91 00 GENERAL COVM SSI ONI NG REQUI REMENTS for nore
detail s regarding processes and procedures as well as roles and
responsibilities for all Conm ssioning Team nenbers.

1.4 DEFI NI TI ONS

A. Refer to Section 01 91 00 GENERAL COW SSI ONI NG REQUI REMENTS f or
definitions.

1.5 COW SSI ONED SYSTEMS

A. Commi ssioning of a systemor systens specified in Division 26 is part
of the construction process. Documentation and testing of these
systens, as well as training of the VA's Operati on and Mi ntenance
personnel in accordance with the requirenents of Section 01 91 00 and
of Division 26, is required in cooperation with the VA and the
Conmi ssi oni ng Agent.

B. The Facility electrical systems conmi ssioning will include the systens

listed in Section 01 19 00 General Conm ssioning Requirenents:
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1.6 SUBM TTALS

A. The conmmi ssi oning process requires review of selected Submttals that
pertain to the systenms to be comm ssioned. The Conmi ssi oni ng Agent
will provide a list of submittals that will be reviewed by the
Conmi ssioning Agent. This list will be reviewed and approved by the VA
prior to forwarding to the Contractor. Refer to Section 01 33 23 SHOP
DRAW NGS, PRODUCT DATA, and SAMPLES for further details.

B. The conmi ssioning process requires Submittal review sinultaneously with
engi neering review. Specific submttal requirenents related to the
conmi ssi oni ng process are specified in Section 01 91 00 GENERAL
COW SSI ONI NG REQUI REMENTS

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 CONSTRUCTI ON | NSPECTI ONS

A. Commi ssioning of Electrical systens will require inspection of
i ndividual elenents of the electrical systenms construction throughout
the construction period. The Contractor shall coordinate with the
Conmi ssi oni ng Agent in accordance with Section 01 19 00 and the
Conmi ssioning plan to schedul e electrical systens inspections as
required to support the Conmmi ssioning Process

3. 2 PRE- FUNCTI ONAL CHECKLI STS

A. The Contractor shall conplete Pre-Functional Checklists to verify
systens, subsystens, and equi pment installation is conplete and systens
are ready for Systems Functional Performance Testing. The
Conmi ssi oni ng Agent will prepare Pre-Functional Checklists to be used
to docunent equi pment installation. The Contractor shall conplete the
checklists. Conpleted checklists shall be subnmitted to the VA and to
t he Comm ssi oning Agent for review. The Conm ssioning Agent may spot
check a sanple of conpleted checklists. |If the Conmi ssioning Agent
determines that the information provided on the checklist is not
accurate, the Commi ssioning Agent will return the marked-up checkli st
to the Contractor for correction and resubnission. |If the
Conmi ssi oni ng Agent determines that a significant nunber of conpleted
checklists for sinmilar equipment are not accurate, the Conmi ssioning
Agent will select a broader sanple of checklists for review. |[If the
Conmi ssi oni ng Agent determines that a significant nunber of the broader
sampl e of checklists is also inaccurate, all the checklists for the

type of equipnent will be returned to the Contractor for correction and
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resubm ssion. Refer to SECTION 01 91 00 GENERAL COWM SSI ONI NG
REQUI REMENTS for submittal requirenents for Pre-Functional Checklists,
Equi prent Startup Reports, and other conm ssioning docunents.
3. 3 CONTRACTORS TESTS
A. Contractor tests as required by other sections of Division 26 shall be
schedul ed and docunented in accordance with Section 01 00 00 GENERAL
REQUI REMENTS. All testing shall be incorporated into the project
schedule. Contractor shall provide no |l ess than 7 cal endar days
notice of testing. The Conmi ssioning Agent will witness sel ected
Contractor tests at the sole discretion of the Conmm ssioning Agent.
Contractor tests shall be conpleted prior to scheduling Systens
Functi onal Performance Testing.
3.4 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG
A. The Commi ssi oning Process includes Systens Functional Perfornmance
Testing that is intended to test systenms functional perfornance under
steady state conditions, to test systemreaction to changes in
operating conditions, and system performance under energency
conditions. The Commi ssioning Agent will prepare detail ed Systens
Functi onal Performance Test procedures for review and approval by the
Resi dent Engi neer. The Contractor shall review and comment on the
tests prior to approval. The Contractor shall provide the required
| abor, materials, and test equipnent identified in the test procedure
to performthe tests. The Comm ssioning Agent will w tness and
docurment the testing. The Contractor shall sign the test reports to
verify tests were perforned. See Section 01 91 00 GENERAL
COW SSI ONI NG REQUI REMENTS, for additional details.
3.5 TRAI NI NG OF VA PERSONNEL
A. Training of the VA operation and nai ntenance personnel is required in
cooperation with the Resident Engi neer and Conmi ssi oni ng Agent.
Provi de conpetent, factory authorized personnel to provide instruction
to operation and mai ntenance personnel concerning the |ocation
operation, and troubl eshooting of the installed systens. Contractor
shal | submit training agendas and trainer resunes in accordance with
the requirements of Section 01 19 00. The instruction shall be
schedul ed in coordination with the VA Resident Engineer after
submi ssion and approval of formal training plans. Refer to Section 01
91 00 GENERAL COWM SSI ONI NG REQUI REVENTS and Di vi sion 26 Sections for

addi tional Contractor training requirenents.
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SECTION 26 09 23
LI GHTI NG CONTRCLS

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies the furnishing, installation and connection of
the lighting controls.
1.2 RELATED WORK
A. Section 23 09 23, DI RECT-DI G TAL CONTROL SYSTEM FOR HVAC:. Interface of
lighting controls with HVAC control systens.
B. Section 26 05 11, REQU REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
requi rements that are conmon to nore than one section of Division 26.
C. Section 26 05 19, LOW VOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW: Cabl es and wiring.
D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
to ground for possible ground fault currents.
E. Section 26 24 16, PANELBOARDS: Panel board encl osure and interior
bussing used for lighting control panels.
F. Section 26 27 26, WRING DEVICES: Wring devices used for control of
the lighting systens.
G Section 26 51 00, INTERIOR LI GHTING Lum naire ballast and drivers used
in control of lighting systens.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:
a. Submit the following information for each type of |ighting
controls.
b. Material and construction details.
c. Physical dinensions and descri ption.
d. Wring schematic and connecti on di agram
e. Installation details.
2. Manual s:
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a. Submit, sinmultaneously with the shop draw ngs, conplete

mai nt enance and operating manual s, including technical data
sheets, wiring diagrans, and information for ordering replacenent
parts.
b. If changes have been made to the maintenance and operating
manual s originally submitted, submt updated maintenance and
operating manual s two weeks prior to the final inspection.
3. Certifications: Two weeks prior to final inspection, submt the
fol | owi ng.
a. Certification by the Contractor that the lighting control systens
have been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revi sions,
suppl ements, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnation only.
B. Geen Seal (GS):

GC-12-03 .......... ... .. Cccupancy Sensors
C. National Electrical Mnufacturer's Association (NEM):
C136.10-10 ............. Amrerican National Standard for Roadway and Area

Li ghti ng Equi prent —Locki ng- Type Phot ocont r ol
Devi ces and Mati ng Receptacl es—Physical and

El ectrical |Interchangeability and Testing

ICS-1-08 ............... Standard for Industrial Gontrol and Systens
CGeneral Requirenents
ICS-2-05 ............... Standard for Industrial Control and Systens:

Controllers, Contractors, and Overl oad Rel ays
Rated Not Mbre than 2000 Volts AC or 750 Volts
DC. Part 8 - Disconnect Devices for Use in

I ndustrial Control Equi pnent

ICS-6-11 ............... Standard for Industrial Controls and Systens
Encl osures
D. National Fire Protection Association (NFPA):
70-14 ... ... Nati onal Electrical Code (NEC)
E. Underwiters Laboratories, Inc. (UL):
20 .. Standard for Ceneral -Use Snap Switches
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773-95 ... Standard for Plug-1n Locking Type Photocontrols

for Use with Area Lighting
773A-06 ... ... Noni ndustrial Photoelectric Switches for

Li ghti ng Control
98-04 ... ... ... Encl osed and Dead- Front Switches
916-07 . ... Standard for Energy Managenent Equi prment

Syst ens
917-06 ................. Cl ock Operated Switches
924-06 ... Emer gency Lighting and Power Equi pment (for use

when control ling energency circuits).

2.1 ELECTRONI C TI ME SW TCHES
A. Electronic, solid-state programmbl e units w th al phanuneric displ ay;
conplying with UL 916 and or 917.
2.2 ELECTROVECHANI CAL- DI AL TI ME SW TCHES
A. El ectronechanical-dial time switches; conplying with UL 917.
2.3 OUTDOOR PHOTCELECTRI C SW TCHES
A. Solid state, conmplying with UL 773A
2.4 TI MER SW TCHES
A Digital switches with backlit LCD display, 120/277 volt rated, fitting
as a replacenent for standard wall swi tches.
1. Conpatibility: Conpatible with all ballasts.

2. Warning: Audible warning to sound during the last minute of “on
oper ation.
3. Tine-out: Adjustable from5 mnutes to 12 hours.
Facepl ate: Refer to wall plate material and col or requirements for
toggle switches, as specified in Section 26 27 26, WRING DEVI CES.
2.5 CEl LI NG MOUNTED PHOTOELECTRI C SW TCHES
A. Solid-state, light-level sensor unit, with separate relay unit.
1. Sensor Qutput: Contacts rated to operate the associ ated rel ay.
Sensor shall be powered fromthe relay unit.
2. Relay Unit: Dry contacts rated for 20A ballast |oad at 120 volt and
277 volt, for 13A tungsten at 120 volt, and for 1 hp at 120 volt.
3. Monitoring Range: 108 to 2152 Ix (10 to 200 fc) w th an adjustnent
for turn-on and turn-off |evels.
4. Time Delay: Adjustable from5 to 300 seconds, with deadband

adj ust nment .
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5. Indicator: Two LEDs to indicate the beginning of on-off cycles.

2.7 | NDOOR OCCUPANCY SENSCRS
A. Wall- or ceiling-nmounting, solid-state units with a power supply and
relay unit, suitable for the environnental conditions in which
install ed.

1. Operation: Unless otherwi se indicated, turn Iights on when covered
area i s occupi ed and of f when unoccupied; with a 1 to 15 minute
adjustable time delay for turning lights off.

2. Sensor CQutput: Contacts rated to operate the connected rel ay.

Sensor shall be powered fromthe relay unit.

3. Relay Unit: Dry contacts rated for 20A ballast |oad at 120 volt and
277 volt, for 13A tungsten at 120 volt, and for 1 hp at 120 volt.

4. Mounti ng:

a. Sensor: Suitable for mounting in any position on a standard
outl et box.

b. Tine-Delay and Sensitivity Adjustments: Recessed and conceal ed
behi nd hi nged door

5. Indicator: LED, to show when notion is being detected during
testing and normal operation of the sensor
Bypass Switch: Override the on function in case of sensor failure
Manual / aut omatic sel ector switch.

Automatic Light-Level Sensor: Adjustable from21.5 to 2152 Ix (2 to
200 fc); keep lighting off when selected lighting level is present.

9. Faceplate for Vall-Switch Replacenment Type: Refer to wall plate
materi al and col or requirenents for toggle switches, as specified in
Section 26 27 26, W RI NG DEVI CES

B. Dual -technol ogy Type: Ceiling nmounting; conbination PIR and ultrasonic
detecti on nmethods, field-selectable.

1. Sensitivity Adjustnent: Separate for each sensing technol ogy.

2. Detector Sensitivity: Detect occurrences of 150 nm (6-inch) m nimm
nmovenent of any portion of a human body that presents a target of
not less than 232 sq. cm (36 sq. in), and detect a person of average
si ze and wei ght noving not |ess than 305 mm (12 inches) in either a
hori zontal or a vertical manner at an approxi mate speed of 305 mm's
(12 inches/s).

C. Detection Coverage: Shall be sufficient to provide coverage as required

by sensor |ocations shown on draw ng.
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2.8 | NDOOR VACANCY SENSOR SW TCH

A. Wall nounting, solid-state units with integral sensor and switch.

1. Operation: Manually turn lights on with switch and sensor detects
vacancy to turn lights off.

2. Switch Rating: 120/277 volt, 1200 watts at 277 volt, 800 watts at
120 volt unit.

3. Mounti ng:
a. Sensor: Suitable for nmounting in a standard swi tch box.
b. Tine-Delay and Sensitivity Adjustments: Integral with switch and

accessible for reprogranm ng w thout renoving swtch.

4. Indicator: LED, to show when notion is being detected during
testing and normal operation of the sensor.
Switch: Manual operation to turn lights on and override lights off.
Facepl ate: Refer to wall plate material and col or requirenents for
toggle switches, as specified in Section 26 27 26, WRING DEVI CES.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Installation shall be in accordance with the NEC, nmanufacturer's
instructions and as shown on the drawi ngs or specified.
B. Ai m outdoor photoelectric sensor according to manufacturer's
recomrendati ons. Set adjustable wi ndow slide for 1 footcandle turn-on.
C. Almng for wall-rmunted and ceiling-nmounted notion sensor swtches

shal | be per manufacturer’s reconmendati ons.

D. Set occupancy sensor "on" duration to 15 m nutes.

E. Locate photoel ectric sensors as indicated and in accordance with the
manuf acturer's recommendati ons. Adjust sensor for the available |ight
| evel at the typical work plane for that area.

F. Label time switches and contactors with a uni que designation.

Program | i ghting control panels per schedul e on draw ngs.
3.2 ACCEPTANCE CHECKS AND TESTS

A. Performin accordance with the manufacturer's reconmendati ons.

B. Upon conpletion of installation, conduct an operating test to show that
equi pnent operates in accordance with requirenents of this section.

C. Test for full range of diming ballast and dimmi ng controls capability.

observe for visually detectable flicker over full diming range.
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D. Test occupancy sensors for proper operation. Gbserve for light contro

over entire area being covered

3.3 FOLLOW UP VERI FI CATI ON
Upon conpl etion of acceptance checks and tests, the Contractor shal
show by denonstration in service that the lighting control devices are
in good operating condition and properly perform ng the intended

function in the presence of COR

3.4 | NSTRUCTI ON
A. Furnish the services of a factory-trained technician for one 8-hour
training period for instructing personnel in the maintenance and
operation of the lighting control systemon the dates requested by the
COR
B. Contractor shall submit witten instructions on training and

mai nt enance as reviewed in training session.

- - -END- - -
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SECTI ON 26 22 00
LOW VOLTAGE TRANSFORMERS
PART 1 — GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of | owvoltage dry-type general -purpose transforners, indicated
as transformers in this section.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requi rements that apply to all sections of Division 26.
B. Section 26 05 19, LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES:
Low vol t age conduct ors.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMNS:
Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMs: Conduit.
1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:

a. Submit sufficient infornmation to denpbnstrate conpliance with
drawi ngs and specifications.

b. Include electrical ratings, dinensions, nounting details,
materials, required clearances, term nations, weight, tenperature
rise, wiring and connection diagrans, plan, front, side, and rear
el evations, accessories, and devi ce namepl at e dat a.

SPEC WRI TER NOTE: | nclude the

foll owi ng paragraph for projects in
seism c areas of nopderate-high, high
and very high seismcities as listed
in Table 4 of VA Handbook H 18-8,

Sei smi ¢ Design Requirenents.
Coordinate with the structural

engi neer.

2. Manual s:

26 22 00 - 1
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a. Submit, sinmultaneously with the shop draw ngs, conpanion copies
of conpl ete nmi ntenance and operating nmanual s incl uding technica
data sheets and wiring di agrans.

1) Schematic signal and control diagrans, with all terminals
identified, matching ternminal identification in the
transforners.

2) Include information for testing, repair, troubl eshooting,
assenbly, disassenbly, and factory recomrended/required
peri odi ¢ mai nt enance procedures and frequency.

b. If changes have been made to the mai ntenance and operating
manual s originally submtted, submt updated nmaintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the
fol |l owi ng

a. Certification by the manufacturer that the transformers conform
to the requirements of the drawi ngs and specifications.

b. Certification by the Contractor that the transformers have been

properly installed, adjusted, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A

Publications |listed bel ow (including amendnents, addenda, revisions,
suppl ements, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by

desi gnation only.

International Code Council (ICC):

IBCG15 ... ... ... International Building Code
National Fire Protection Association (NFPA):
70-14 ... ... Nati onal Electrical Code (NEC)
Nati onal Electrical Mnufacturers Association (NEMA):
TR 1-13 ... ... ... ... Transformers, Step Voltage Regul ators and
React ors
ST 20-14 ............... Dry Type Transfornmers for General Applications
Underwriters Laboratories, Inc. (U):
UL 506-08 .............. Standard for Specialty Transforners
UL 1561-11 ............. Dry- Type General Purpose and Power Transforners

United States Department of Energy
10 CFR Part 431 ........ Energy Efficiency Programfor Certain
Conmerci al and | ndustrial Equipnent

26 22 00 - 2
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PRODUCTS

2.1 TRANSFORMERS

A. Unl ess otherw se specified, transforners shall be in accordance with
NEMA, NEC, UL and as shown on the draw ngs.

B. Transformers shall have the follow ng features:

1.

Sel f-cool ed by natural convection, isolating wndings, dry-type.

Autotransforners will not be accepted, except as specifically

al | owed for buck-boost applications.

Rati ng and wi ndi ng connecti ons shall be as shown on the draw ngs.

Rati ngs shown on the drawi ngs are for continuous duty w thout the

use of cooling fans.

Copper wi ndi ngs.

I nsul ati on systens:

a. Transformers 30 kVA and larger: UL rated 220 °C (428 °F) system
with an average nmaxi mumrise by resistance of 150 °C (302 °F) in
a maxi mum anbi ent of 40 °C (104 °F).

b. Transforners bel ow 30 kVA: Sane as for 30 kVA and | arger or UL
rated 185 °C (365 °F) systemwi th an average maxi mumrise by
resi stance of 115 °C (239 °F) in a maxi num anbi ent of 40 °C (104
°F).

Core and coil assenblies:

a. Rigidly braced to withstand the stresses caused by short-circuit
currents and rough handling during shipnent.

b. Cores shall be grain-oriented, non-aging, and silicon steel.

c. Coils shall be continuous wi ndings w thout splices except for

t aps.
d. Coil loss and core |loss shall be mnimzed for efficient
oper ation.

e. Primary and secondary tap connections shall be brazed or pressure
type.

f. Coil w ndings shall have end filters or tie-downs for maxi num
strength.

Aver age audi bl e sound | evels shall conply wi th NEMA

If not shown on draw ngs, nomi nal inpedance shall be as permitted by
NEMA.

Singl e phase transformers rated 15 kVA through 25 kVA shall have two
5% full capacity taps bel ow nornal rated primary voltage. Al
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transformers rated 30 kVA and | arger shall have two 2.5% full
capacity taps above, and four 2.5%full capacity taps bel ow nornal
rated primary voltage.

10. Core assenblies shall be grounded to their enclosures with adequate
flexible ground straps.

11. Encl osures:

a. Conprised of not |ess than code gauge steel.

b. Qutdoor enclosures shall be NEMA 3R

c. Tenperature rise at hottest spot shall conformto NEMA Standards,
and shall not bake and peel off the enclosure paint after the
transfornmer has been placed in service.

d. Ventilation openings shall prevent accidental access to live
conponents.

e. The enclosure at the factory shall be thoroughly cleaned and
painted with manufacturer's prime coat and standard fini sh.

12. Standard NEMA features and accessories, including ground pad,
lifting provisions, and naneplate with the wiring di agram and sound
| evel indicated.

13. Dinmensions and configurations shall conformto the spaces desi gnated
for their installations.

14. Transformers shall meet the energy conservation standards for
transfornmers per the United States Departnent of Energy’s 10 CFR
Part 431.

2.2 NONLI NEAR TRANSFORMERS

A

Nonl i near transforners shall be as specified in Paragraph 2.1, wth
addi tional features as specified bel ow

Transformers shall be designed to withstand the overheating effects
caused by harmonics resulting fromnon-1linear (non-sinusoidal) |oads.
Neutral rating shall be 200% of rated secondary phase current.
Transformers with K factor of 13 shall be provided, if K factor is not

shown on contract draw ngs.

2.3 ENERGY SAVI NG HARMONI C CANCELLATI ON TRANSFCRMVERS

A

Shall be as specified in Paragraph 2.1, with additional features as
speci fied bel ow.
Zero sequence currents shall be treated via flux cancellation in the

secondary wi ndi ngs.
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C. Each winding shall be independently single-shielded with a full-width
copper electrostatic shield.
D. Neutral rating shall be 200% of rated secondary phase current.
not applicable to the section and
renunber the paragraphs.
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Installation of transforners shall be in accordance with the NEC, as
reconmended by the equi pnent manufacturer and as shown on the draw ngs
B. Anchor transforners with rustproof bolts, nuts, and washers, in

accordance with manufacturer’s instructions, and as shown on draw ngs.

C. Install transforners with manufacturer's recomended cl earance from
wal | and adj acent equiprment for air circulation. Mninmmclearance
shal | be 150 nm (6 inches).

D. Install transformers on vibration pads designed to suppress transforner
noi se and vi brations.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Performtests in accordance with the manufacturer's recomrendati ons.
In addition, include the foll ow ng:

1. Visual Inspection and Tests:

a. Conpare equi prent naneplate data with specifications and approved
shop draw ngs

b. Inspect physical and nechanical condition.

c. Inspect all field-installed bolted electrical connections, using
the calibrated torque-wench nmethod to verify tightness of
accessible bolted electrical connections.

d. Perform specific inspections and nechani cal tests as recommended
by manuf acturer.

e. Verify correct equi pnment grounding.

f. Verify proper secondary phase-to-phase and phase-to-neutra
vol tage after energization and prior to connection to |oads

3.3 FOLLOW UP VERI FI CATI ON

A. Upon conpl etion of acceptance checks, settings, and tests, the
contractor shall denonstrate that the transfornmers are in good
operating condition, and properly perform ng the intended function.

---END-- -
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SECTION 26 24 16
PANELBOARDS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of
panel boar ds.
1.2 RELATED WORK
A. Section 09 91 00, PAINTING Painting of panel boards.
D. Section 26 05 11, REQU REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.
E. Section 26 05 19, LOWMVOLTAGE ELECTRI CAL POANER CONDUCTORS AND CABLES:
Low vol t age conduct ors.
F. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
G Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits.
H. Section 26 05 73, OVERCURRENT PROTECTI VE DEVI CE COORDI NATI ON STUDY:
Short circuit and coordination study, and requirenments for a
coordinated el ectrical system
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:

a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.

b. Include electrical ratings, dinensions, nounting details,
materials, required clearances, term nations, weight, circuit
breakers, wiring and connection diagrans, accessories, and
nanepl at e dat a.

2. Manual s:

a. Submit, sinultaneously with the shop draw ngs, conplete
mai nt enance and operating manual s including technical data
sheets, wiring diagrans, and information for ordering circuit

breakers and repl acenent parts.
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1) Include schematic diagranms, with all terminals identified
matching termnal identification in the panel boards.

2) Include information for testing, repair, troubl eshooting,
assenbly, and di sassenbly.

b. If changes have been made to the maintenance and operating
manual s originally submtted, submt updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, subnmt the
fol | owi ng

a. Certification by the manufacturer that the panel boards conformto
the requirenments of the draw ngs and specifications.

b. Certification by the Contractor that the panel boards have been
properly installed, adjusted, and tested.

1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendnents, addenda, revisions,
suppl ements, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnation only.
B. International Code Council (ICC):

IBCG12 ... .. International Building Code
C. National Electrical Mnufacturers Association (NEMA):

PB 1-11 ................ Panel boar ds

250-08 ... Encl osures for Electrical Equipnment (1,000V

Maxi mum)

D. National Fire Protection Association (NFPA):

70-11 ... Nati onal Electrical Code (NEC)

70E-12 . ... ... ... . ... Standard for Electrical Safety in the Wrkpl ace
E. Underwiters Laboratories, Inc. (UL):

50-95 . ... ... Encl osures for Electrical Equi pnent

67-09 ..... ... ... Panel boar ds

489-09 ... .. Mol ded Case Circuit Breakers and Circuit

Br eaker Encl osures

2.1 GENERAL REQUI REMENTS
A. Panel boards shall be in accordance with NEC, NEMA, UL, as specified

and as shown on the draw ngs
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Panel boards shall have nmain breaker or main |ugs, bus size, voltage
phases, nunber of circuit breaker nounting spaces, top or bottom feed,
flush or surface mounting, branch circuit breakers, and accessories as
shown on the draw ngs.

Panel boards shall be conpletely factory-assenbled with nol ded case
circuit breakers and integral accessories as shown on the draw ngs or
speci fied herein.

Non-reduced size copper bus bars, rigidly supported on nol ded

insul ators, and fabricated for bolt-on type circuit breakers.

Bus bar connections to the branch circuit breakers shall be the

“di stributed phase” or “phase sequence” type.

Mechani cal 1ugs furni shed with panel boards shall be cast, stanped, or
machi ned netal alloys listed for use with the conductors to which they
wi |l be connected

Neutral bus shall be 200% ated, nounted on insul ated supports.

G oundi ng bus bar shall be equi pped with screws or lugs for the
connection of equi prent groundi ng conductors.

Bus bars shall be braced for the available short-circuit current as
shown on the draw ngs, but not be |ess than 10,000 A synmetrical for
120/ 208 V and 120/ 240 V panel boards, and 14,000 A synmmetrical for

277/ 480 V panel boar ds.

In two-section panel boards, the nmain bus in each section shall be ful
size. The first section shall be furnished with subfeed lugs on the
line side of main lugs only, or through-feed lugs for main breaker type
panel boards, and have field-installed cable connections to the second
section as shown on the draw ngs. Panel board sections with tapped bus
or crossover bus are not acceptable.

Seri es-rated panel boards are not permtted.

2.2 ENCLOSURES AND TRI MS

A

Encl osures:

1. Provide gal vanized steel enclosures, with NEMA rating as shown on
the drawi ngs or as required for the environnental conditions in
whi ch install ed.
Encl osures shall not have ventil ati ng openings.
Encl osures may be of one-piece formed steel or of formed sheet stee
with end and side panels wel ded, riveted, or bolted as required.

4. Provide manufacturer’s standard option for prepunched knockouts on

top and bottom endwal | s.
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5. Include renovabl e i nner dead front cover, independent of the
panel board cover.

Trins:

1. Hinged “door-in-door” type.

2. Interior hinged door with hand-operated |atch or |atches, as
required to provide access only to circuit breaker operating
handl es, not to energi zed parts.

3. Quter hinged door shall be securely nounted to the panel board
enclosure with factory bolts, screws, clips, or other fasteners,
requiring a key or tool for entry. Hand-operated | atches are not
accept abl e.

4. Inner and outer doors shall open left to right.

5. Trims shall be flush or surface type as shown on the draw ngs.

2.3 MOLDED CASE Cl RCU T BREAKERS

A

Crcuit breakers shall be per UL, NEC, as shown on the draw ngs, and as
speci fi ed.
Crcuit breakers shall be bolt-on type.
Crcuit breakers shall have mininuminterrupting rating as required to
wi thstand the available fault current, but not |ess than:
1. 120/ 208 V Panel board: 10,000 A synmetrical .
2. 120/ 240 V Panel board: 10,000 A synmetrical .
3. 277/ 480 V Panel board: 14,000 A symmetrical .

SPEC WRI TER NOTE: Edit the paragraph

bel ow to conformto project requirenents.
Crcuit breakers shall have automatic, trip free, non-adjustable,
inverse time, and instantaneous magnetic trips for | ess than 400 A
frame. Circuit breakers with 400 A frames and above shall have magnetic
trip, adjustable from5x to 10x.
Circuit breaker features shall be as foll ows:
1. A rugged, integral housing of nolded insulating material.
Silver alloy contacts.
Arc quenchers and phase barriers for each pole.

Qui ck- make, quick-break, operating nechani sns.

o A~ D

Atrip elenent for each pole, thermal nmagnetic type with long tinme
del ay and instantaneous characteristics, a common trip bar for all
pol es and a single operator.

6. Electrically and nechanically trip free.
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An operating handl e which indicates closed, tripped, and open

posi tions.

An overload on one pole of a nmulti-pole breaker shall automatically
cause all the poles of the breaker to open

Gound fault current interrupting breakers, shunt trip breakers,
lighting control breakers (including accessories to switch |ine
currents), or other accessory devices or functions shall be provided
where shown on the draw ngs.

For circuit breakers being added to existing panel boards, coordinate
the breaker type with existing panel boards. Mdify the pane

directory accordingly.

2.4 SURCGE PROTECTI VE DEVI CES
A. Where shown on the draw ngs, furnish panel boards with integral surge
protective devices. Refer to Section 26 43 13, SURGE PROTECTI VE

DEVI CES
SPEC WRI TER NOTE: Del ete between
[l ---- 1/ if not applicable to project.
Al so del ete any other item or paragraph
not applicable to the section and
renunber the paragraphs.
PART 3 - EXECUTI ON

3.1 I NSTALLATI ON

A Installation shall be in accordance with the manufacturer’s

instructions, the NEC, as shown on the draw ngs, and as specified.

B. Locate panel boards so that the present and future conduits can be

conveni ently connected

C. Install a printed schedule of circuits in each panel board after

approval by the COR  Schedul es shall reflect final |oad descriptions,

room nunbers, and room nanes connected to each circuit breaker.

Schedul es shall be printed on the panel board directory cards and be

installed in the appropriate panel boards

D. Mount panel boards such that the maxi num height of the top circuit

br eaker above the finished floor shall not exceed 1980 mm (78 inches).

E. Provide blank cover for each unused circuit breaker nounting space

SPEC WRI TER NOTE: Del ete the paragraphs
below if not required by the project.

I . Panel board encl osures shall not be used for conductors feeding through

spliced, or tapping off to other enclosures or devices.
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3. 2 ACCEPTANCE CHECKS AND TESTS

A. Performin accordance with the manufacturer's recommendati ons. In

addi tion, include the follow ng:

1. Visual Inspection and Tests:

a.

f.

Conpar e equi prent nanmepl ate data with specifications and approved
shop draw ngs

I nspect physical, electrical, and mechani cal condition.

Verify appropriate anchorage and required area cl earances.

Verify that circuit breaker sizes and types correspond to
approved shop draw ngs.

To verify tightness of accessible bolted electrical connections,
use the calibrated torque-wench nmethod or performthernographic
survey after energization.

Vacuum cl ean enclosure interior. C ean enclosure exterior

3.3 FOLLOWM UP VERI FI CATI ON

A. Upon conpl etion of acceptance checks, settings, and tests, the

Contractor shall denonstrate that the panel boards are in good operating

condition and properly perform ng the intended function.

---END---
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SECTION 26 25 11
BUSWAYS

SPEC WRI TER NOTE: Del ete between //----//
if not applicable to project. Also delete
any ot her itemor paragraph not
applicable to the section and renunber
t he paragraphs.
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of busways for use in electrical systens rated 600 V and bel ow.
1.2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING Sealing around busway penetrations to
maintain the integrity of fire-resistant rated construction.
B. Section 07 92 00, JO NT SEALANTS: Sealing around busway penetrations
t hrough the buil ding envel ope to prevent npoisture migration into the
bui I di ng.

/1 C. Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Requirenment for seismic restraint for nonstructural
conponents.//

D. Section 26 05 11, REQU REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requi rements that apply to all sections of Division 26.
E. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
to ground for possible ground fault currents.
F. Section 26 24 16, PANELBOARDS: Circuit breakers for use in plug-in
busway.
G Section 26 29 21, ENCLOSED SW TCHES AND Cl RCU T BREAKERS: Switches and
fuses for use in plug-in busway.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Draw ngs:
a. Submit sufficient information to denonstrate conpliance with

drawi ngs and specifications.

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 26 25 11 - 1 09/ 02/ 20161



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hne, Illinois 60141

12-01-12
b. Subnmit the follow ng data for approval

1) Electrical ratings, dinmensions, nounting details and position,
nounti ng net hod, vertical supports, materials, fire stops, and
weat her proof i ng

2) Detailed coordinated connections to equi pment term nations
such as switchgear, switchboards, and transforners.

3) Coordination Drawi ngs: Submt floor plans and sections, drawn
to scale. Include bus assenbly | ayouts and rel ati onshi ps
bet ween conponents and adj acent structural, nechanical, and
el ectrical elenents. |Indicate vertical and horizonta
encl osed busway runs, offsets, transitions, and cl earances for
access above and to the side of enclosed busways. Indicate
vertical elevation of busway above the floor or bottom of
structure. Indicate support |ocations, type of support, and
wei ght on each support.

SPEC WRI TER NOTE: | nclude the

foll owi ng paragraph for projects in
seism c areas of nobderate-high, high
and very high seisnicities as listed
in Table 4 of VA Handbook H 18-8

Sei smi ¢ Design Requirenents.
Cbordinate with the structura

engi neer.

/lc. Certification fromthe manufacturer that representative busway
has been seismically tested to International Building Code
requirements. Certification shall be based upon simul ated
seismc forces on a shake table or by analytical nethods, but not
by experience data or other nethods.//

2. Manual s:

a. Submit conpl ete nmai ntenance and operating manual s incl udi ng
techni cal data sheets, and information for ordering repl acenent
parts.

1) Include information for testing, repair, troubleshooting,
assenbly, and di sassenbly.

b. If changes have been made to the maintenance and operating
manual s originally submtted, submt updated maintenance and
operating manual s two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, subnmt the

fol | owi ng
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a. Certification by the manufacturer that the busway conforns to the

requirements of the drawi ngs and specifications.
b. Certification by the Contractor that the busway has been properly
install ed, adjusted, and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |listed below (including amendnents, addenda, revi sions,
suppl ement and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by the basic
desi gnation only.
B. International Code Council (ICC):

IBCG12 ... . International Building Code

C. National Electrical Mnufacturers Association (NEM):
BU1-02 ................ Busways
BU1.1-10 .............. General Instructions for Handling,

Installation, Operation and M ntenance of
Busway Rated 600 Volts or Less
BU1.2-08 .............. Application Information for Busway Rated 600
Volts or Less
D. National Fire Protection Association (NFPA):

70-11 ... Nati onal Electrical Code (NEC)
E. Underwriters Laboratories Inc. (UL):
857-09 ................. Busways

SPEC WRI TER NOTE: Del ete between // ----
/1 if not applicable to project. Also
del ete any other item or paragraph not
applicable to the section and renunber
t he paragraphs.
PART 2 - PRODUCTS
2.1 MATERI AL
A. Busway shall be in accordance with NEMA and UL.
B. Busway shall be rated as shown on the draw ngs.
C. Busway shall have the follow ng features

SPEC WRI TER NOTE: Show on draw ngs the
type of busway desired, feeder type or

pl ug-in type.

/11. For indoor locations; //plug-in// [//feeder// type, totally encl osed

and noi sture resistant.//
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/12. For outdoor |ocations; feeder type only, totally enclosed and |isted

for outdoor use. Plug-in busway is not allowed for outdoor

installation.//

3. Short circuit current rating shall not be less than 42,000 A, or as
required to withstand the available fault current shown on the
drawi ngs, whi chever is higher

4. 3-phase, 4-wire, with full// //200%/ neutral, except where 3-phase,
3-wire is shown on the draw ngs.

5. Internal 50%rated ground bus bar. Busway housing is not allowed to
serve as the equi pment groundi ng conduct or

6. Al bus bars, phase, neutral, and ground, for each busway shall be
within a single housing

7. Bus Bars:

a. Shall be full round edge rectangul ar copper of sufficient cross-
section to provide full current rating wthout exceeding a
tenperature rise of 55° C above a 40° C anbi ent.

b. Interconnection joints shall be tin or silver plated, with stee
bolts, nuts, and Belleville washers.

c. Shall be conpletely insulated with flane-retardant, track-
resi stant, self-extinguishing insulation.

8. Housi ngs:

a. Shall be steel or alumnum wth continuous nounting rails.

b. Shall be thoroughly cleaned and painted at the factory with
primer and the manufacturer's standard finish.

Shal | have rustproof metal hardware

d. Provide external flanges and weat herproofing at busway entrances
to buil dings.

e. For busways that pass through fire-resistant rated construction
incorporate listed fire stops within the busway housi ngs and
external flanges.

f. Install expansion fittings in the busway runs in conpliance with
the manufacturer's standard recommendati ons.

g. The tenperature rise at any point on the housing shall not exceed
30° C above an anbient tenperature of 40° C

9. Busway shall not be reduced in size at any point.

10. Provide manufacturer’s fittings and accessories, including but not
limted to el bows, tees, tap boxes, transforner taps, end boxes,
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expansion fittings, offsets, adapters, hangers, and nounting

har dwar e
D. Dinensions and Confi guration:

1. Configure within the space designated for busway installation.

2. Coordinate busway routing with equi pment installation by other
trades to avoid conflicts.

3. Make final field neasurenments and check themw th the busway
coordi nation drawi ngs prior to authorization of fabrication of the
busways.

SPEC WRI TER NOTE: Del ete section below if
feeder type busway is specified.
/12.2 PLUG I N TYPE BUSWAY

A. Plug-in busway shall be available in standard trade | engths, w th plug-
in openi ngs provided on both sides of the busway sections. Plug-in
covers shall prohibit dirt and debris fromentering contact plug-in
openings in the busway. The contact surfaces for bus plug stabs shall
be tin- or silver-plated and of the sanme material, thickness, and
rating as the phase bars. A standard housi ng ground connection shall be
supplied in each plug-in opening

B. Plug-in units of the types and ratings indicated on the draw ngs and
specifications shall be supplied. Plug-in units shall be nechanically
interl ocked with the busway housing to prevent their installation or
renmoval while the switch is in the “ON' position. The encl osure of any
plug-in unit shall make positive ground connection to the duct housing
before the stabs make contact with the bus bars. Al plug-in units
shal | be equipped with an interlock that can be defeated to prevent the
cover from being opened while the plug-in unit is in the “ON' position
and to prevent accidental closing while the cover is open. The plug-in
units shall be provided with a neans for padl ocki ng. The operating
handl e and mechani sm shall remain in control of the plug-in unit at al
times, permtting easy operation by neans of a hook stick or chain. A
plug-in units shall be interchangeable w thout alteration or
nodi fi cation of plug-in busway.

C. Fusible-type plug-in units shall have a qui ck-make/ qui ck-break
di sconnect switch and positive pressure fuse clips. Provide fuses as
specified in Section 26 29 21, ENCLOSED SW TCHES AND Cl RCU T BREAKERS

and as shown on the draw ngs
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Crcuit breaker-type plug-in units shall have an interrupting rating of

not less than [___ ] symetrical RMS anperes, as shown on the draw ngs
Al circuit breaker plug-in devices shall be of the sane nmanufacturer
as the busway. Circuit breakers shall be as specified in Section 26 24
16, PANELBQARDS.//

SPEC WRI TER NOTE: Del ete between // ----
/1 if not applicable to project. Al so
del ete any other item or paragraph not
applicable to the section and renunber

t he paragraphs.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Install busways as required by the NEC and the manufacturer's

requi rements

Support busways as required by the NEC and as required by

manuf acturer’s shop draw ngs

In seisnic areas, busway shall be adequately anchored and braced per
details on structural contract drawi ngs to withstand the seismc forces
at the location where installed.//

Coordinate all of the busway terminations to equi pnent to ensure proper
phasi ng

Ti ghten bolted connections with a torque wench to values as required
by the manufacturer.

Install expansion fittings at |ocations where busways cross buil ding
expansion joints. Install at other |ocations so distance between
expansion fittings does not exceed manufacturer's recomended di stance
between fittings.

Install fire-stop assenblies per Section 07 84 00, FIRESTOPPI NG where
busways penetrate fire-resi stant construction

Install weatherproofing fittings and flanges where busways penetrate
exterior elements such as walls or roofs. Seal around openings to nake
weat hertight according to Section 07 92 00, JO NT SEALANTS

3.2 ACCEPTANCE CHECKS AND TESTS

A

Perform manufacturer’s required field tests in accordance with the
manuf acturer's reconmmendati ons. In addition, include the follow ng:
1. Visual Inspection and Tests:
a. Conpare equi prent naneplate data with specifications and approved
shop draw ngs
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b. Inspect physical, electrical, and mechani cal condition.

c. Verify appropriate anchorage, required area cl earances, and
correct alignnent.

d. Verify tightness of accessible bolted electrical connections by
calibrated torque-wench nethod, or performng thernographic
survey after energization

e. Verify appropriate equi pnment grounding

f. Exam ne outdoor busways for renoval of weep-hole plugs, if
applicable, and the correct installation of joint shield.

2. Electrical Tests:
a. After installation, test busway phase-to-phase and phase-to-
ground resistance with an insulation resistance tester.
Resul ting values shall not be | ess than one negohm
3.3 FOLLOW UP VERI FI CATI ON
A. Upon conpl etion of acceptance checks and tests, the Contractor shal
show by denonstration in service that the busway is in good operating
condition and properly perfornm ng the intended function.
B. After the busways have been energized for not |ess than 30 days, repeat
the torque wench tightening of all bolt connections.
---END-- -
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SECTION 26 26 00
POVER DI STRI BUTI ON UNI TS FOR STATI C UNI NTERRUPTI BLE PONER SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, connection, and
testing of power distribution units for transform ng and distributing
el ectrical power froma static uninterruptible power supply (UPS).

1.2 RELATED WORK

A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOWMVOLTAGE ELECTRI CAL POANER CONDUCTORS AND CABLES:
Low vol t age conduct ors.

C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi rements for personnel safety and to provide a | ow i npedance path
for possible fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits.

E. Section 26 33 53, STATI C UNI NTERRUPTI BLE POVNER SUPPLY: Power source for
power distribution units.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section

26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 FACTORY TESTS

A. Power distribution units shall be thoroughly tested at the factory to
assure that there are no electrical or nechanical defects. Tests shall
be conducted as per UL and ANSI Standards. Factory tests shall be
certified.

B. Furnish four (4) copies of certified manufacturer's factory test
reports to the COIR prior to shipnment of the power distribution units
have to ensure that the power distribution units generator has been
successfully tested as specified.

1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.
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b. Include electrical ratings, dinensions, nounting details,

materials, required clearances, term nations, weight, tenperature
rise, wiring and connection diagrans, plan, front, side, and rear
el evations, accessories, and devi ce namepl at e dat a.

2. Manual s:

a. Submit, simultaneously with the shop draw ngs, conpanion copies
of conpl ete nmmi ntenance and operating nmanual s incl uding technica
data sheets, wiring diagrans, and information for ordering
repl acenment parts.

1) Schematic signal and control diagrans, with all terminals
identified, matching ternminal identification in the power
di stribution units.

2) Include information for testing, repair, troubleshooting,
assenbly, disassenbly, and factory reconmmrended/required
peri odi ¢ mai nt enance procedures and frequency.

b. If changes have been made to the maintenance and operating
manual s originally submitted, submt updated maintenance and
operating manual s two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the
fol | owi ng

a. Certification by the manufacturer that the power distribution
units conformto the requirenents of the draw ngs and
speci fications.

b. Certification by the Contractor that the power distribution units
have been properly installed, adjusted, and tested.

APPLI CABLE PUBLI CATI ONS
Publications |isted bel ow (including amendnents, addenda, revisions,
suppl ements and errata) forma part of this specification to the extent

referenced. Publications are referenced in the text by designation

only.

International Code Council (1CC):

IBCG12 ... .. International Building Code
National Fire Protection Association (NFPA):

70-11 ... Nati onal Electrical Code (NEC)
Nati onal Electrical Mnufacturers Association (NEMA):
PB-1-11 ................ Panel boar ds
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250-08 ... Encl osures for Electrical Equipnment (1,000V

Maxi mum)

E. Underwiters Laboratories, Inc. (UL):

50-95 . ... ... Encl osures for Electrical Equi pment
67-09 ..... ... ... Panel boar ds
489-09 ......... ... Mol ded Case Circuit Breakers and Circuit

Br eaker Encl osures
1561-11 ................ Dry- Type General Purpose and Power Transforners

PART 2 - PRODUCTS
2.1 CGENERAL
A. Include the foll owi ng conponents:
1. Input circuit breaker.
2. Isolation transfornmer.
3. TVSS system
4. CQutput panel board(s).
5. Alarm nonitoring, and control system
B. Power distribution unit ratings, including transforner kVA, prinmary and
secondary vol tage, and primary and secondary circuit breaker anperage
shal |l be as shown on the draw ngs.
2.2 INPUT Cl RCU T BREAKER
A. 3-pole, shunt-tripped, thernal-magneticcircuit breaker, rated for
i ndicated interrupting capacity and 125 percent of input current.
2.3 | SOLATI ON TRANSFORMER
A. Dry-type, electrostatically shielded, three-phase, comon-core,
convection-air-cool ed isol ation transforner.
1. Conply with UL 1561.
2. Cores: Gain-oriented, non-aging silicon steel, one | eg per phase.
3. Coil Material and Insulation: Copper windings with a 220 deg C
i nsul ation cl ass.
4. Tenperature Rise: Designed for 80 deg C rise above 40 deg C
ambi ent .
Qut put | npedance: 3.5 plus or minus 0.5 percent.
K-factor: K13K20
7. Taps: 6 full-capacity conpensation taps at 2.5 percent increnents;
2 above and 4 bel ow nom nal voltage.
8. Full-Load Efficiency: Mninmm 96 percent at rated | oad.
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9. Electrostatic Shielding: Independently shield each winding with a

doubl e- copper, electrostatic shield arranged to minimze
i nterw ndi ng capacitance.
10. Neutral Rating: 200%rated neutral.
2.4 TVSS SYSTEM
A. Integrated TVSS system conplying with Section 26 43 13, TRANSI ENT-
VOLTAGE SURGE SUPPRESSI ON to protect power distribution unit
panel board.
2.5 OUTPUT PANELBOARD( S)
A. Quantity of panel boards shall be as shown on draw ngs. Mount
panel boards behind flush doors. Include the follow ng features for
each panel boar d:
1. Construction: 42 pole, 208/120 V, 3 phase, 4 wire; capabl e of
accepting branch circuit breakers rated to 100 A
Bus Rating: 225 A with main circuit breaker.
Phase, Neutral and Ground Buses: Copper, w th 200% neutral bus.

Branch Circuit Breakers: Bolt on.

o A~ D

Cabl e Racks: Renovable and arranged for supporting and routing
cabl es for panel board entrance.
6. Access Panels: Arranged so additional branch-circuit wiring can be
installed and connected in the future.
2.6 PONER DI STRI BUTI ON UNI T CONTROLS
A. Include the follow ng control features:
1. Emergency power-off (EPO) switch integral with power distribution
unit.
2. Emergency power-off (EPO input termnals for connection to renpte
EPO swi t ches.
3. Sensors, alarms, and automatic unit shutdown for the follow ng
condi tions:
a. High tenperature.
b. Hi gh and | ow i nput or output voltage.
c. Phase | oss.
d. Gound fault.
e. Reverse phase rotation.
4, Alarm Contacts: Electrically isolated, Form C (one nornmally open
and one normally closed), summary alarm contact set shall change
state if any nonitored function goes into al arm node.
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5. Auxiliary Control Qutputs: As shown on draw ngs.
2.7 MONI TORI NG, STATUS, AND ALARM ANNUNCI ATI ON

A. Electronic nonitoring, status, and al arm annunci ati on panel nobunted

08-01-14

flush in front of power distribution unit to provide status display and

failure-indicating interface for the foll ow ng:

1. Power Monitoring:

kv,
kW phase A, B, C, total.
kW demand.

kVA, phase A, B, C, total.
kVA demand.

Power factor.

b
c
d. kVAR, phase A, B, C, total.
e
f

Vol tage, L-L, average of three phases, phases A-B,
Vol tage, L-N, average of three phases, phases A-N,
Current, average of three phases, phases A B, C

Frequency.

Status Indication: Unit on.

Al ar m Annunci ati on:

a.

@

h.
4. Audi ble Alarmand Silencing Switch:

TP a2 0o

H gh tenmperature.

H gh and | ow i nput voltage.
H gh and | ow out put vol tage.
Phase | oss.

G ound fault.

Frequency.

Phase rotati on.

TVSS nodul e failure.

B-C, A-C
B-N, A-N

Al ar m sounds when al arm

i ndication occurs. Silencing switch shall silence audible al arm but

| eave visual indication active until failure or other

conditions are corrected.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Coordinate installation of power distribution units with access

flooring for proper support

al arm

B. Anchor or restrain floor-nmounting power distribution units according to

manufacturer's witten instructions.
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D. Arrange power distribution units to provi de adequate access to

equi pnent and circul ation of cooling air
3.2 ACCEPTANCE CHECKS AND TESTS
A. An authorized representative of the power distribution unit
manuf acturer shall technically supervise and participate during all of
the field adjustnents and tests. Field tests shall be w tnessed by the
COTR. The manufacturer’s representative shall certify in witing that
t he equi prent has been installed, adjusted, and tested in accordance
with the manufacturer’s recomendati ons.
B. Perform manufacturer’s required field tests in accordance with the
manuf acturer's recomrendati ons. In addition, include the follow ng:
1. Visual Inspection and Tests:
a. Conpare equi prent naneplate data with specifications and approved
shop draw ngs
b. Inspect physical, electrical, and mechanical condition.
c. Verify appropriate anchorage, required area cl earances, and
correct alignnent.
d. Verify tightness of accessible bolted electrical connections by
calibrated torque-wench nethod, or performng thernographic
survey after energization

e. Verify groundi ng connecti ons.

f. Vacuumcl ean enclosure interior. C ean enclosure exterior
g. Exercise all active conponents

h. Verify the correct operation of all alarnms and indicating

devi ces.
i. Attach a phase rotation neter to the power distribution unit
i nput and out put, and observe proper phase sequences.
3.3 FOLLOW UP VERI FI CATI ON
A. After conpletion of acceptance checks and tests, the Contractor shal
show by denonstration in service that the power distribution units are
in good operating condition and properly performng the intended
functi on.
3.4 | NSTRUCTI ON
A. Provide the services of a factory-trained technician for one 2-hour
training period for instructing personnel in the maintenance and
operation of the power distribution units, on the date requested by the
COTR.
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SECTION 26 27 26
W RI NG DEVI CES

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of wiring devices.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCener al
el ectrical requirenments that are conmon to nore than one section of
Di vi si on 26.
B. Section 26 05 19, LOWMVOLTAGE ELECTRI CAL POANER CONDUCTORS AND CABLES:
Cabl es and wiring.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
to ground for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduit and
boxes.
E. Section 26 51 00, INTERI OR LIGHTING Fl uorescent ballasts and LED
drivers for use with manual dinmming controls.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.
b. Include electrical ratings, dinensions, nounting details,
construction materials, grade, and term nation infornmation.
2. Manual s:
a. Submit, sinmultaneously with the shop draw ngs, conpanion copies
of conpl ete nmai ntenance and operati ng manual s, including
techni cal data sheets and information for ordering replacenent

parts.
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I f changes have been nade to the nmintenance and operating

manual s originally submitted, submt updated maintenance and

operating manual s two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the

fol | owi ng.

a.

Certification by the manufacturer that the wiring devices conform
to the requirenments of the draw ngs and specifications.
Certification by the Contractor that the wiring devices have been

properly installed and adj usted.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendnents, addenda, revisions,

suppl ements and errata) forma part of this specification to the extent

referenced. Publications are referenced in the text by basic

desi gnation only.
B. National Fire Protection Association (NFPA):

70-14 ... .. Nati onal Electrical Code (NEC)
99-15 .. ... Health Care Facilities
C. National Electrical Mnufacturers Association (NEMA):
W 1-10 ....... ... General Col or Requirements for Wring Devices
W 6-12 ............... Wring Devices — Dinensional Specifications

D. Underwriter’s Laboratories, Inc. (UL):

5-11 ... Surface Metal Raceways and Fittings
20-10 ... General -Use Snap Switches

231-08 ... . Power Qutlets

467-13 ... Groundi ng and Bondi ng Equi pnent
498-12 .. ... At tachnment Plugs and Receptacl es
943-15 . ... ... G ound-Fault Circuit-Interrupters
1449-14 ... ... ... ... ... Surge Protective Devices

1472-15 . ... ... ... Solid State Dinming Controls

PART 2 - PRODUCTS

2.1 RECEPTACLES
A. Ceneral: Al receptacles shall conply with NEMA, NFPA, UL, and as shown

on the draw ngs.

1. Mounting straps shall be nickel plated brass, brass, nickel plated

steel or galvanize steel with break-off plaster ears, and shall

i nclude a self-grounding feature. Term nal screws shall be brass,

brass plated or a copper alloy netal.
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2. Receptacles shall have provisions for back wiring with separate

metal clanp type terminals (four mnimum and side wiring from four

captively held binding screws.

B. Dupl ex Receptacles - Hospital -grade: shall be listed for hospita
grade, single phase, 20 anpere, 120 volts, 2-pole, 3-wire, NEMA 5-20R
with break-off feature for two-circuit operation
1. Bodies shall be ivoryin color
2. Switched duplex receptacles shall be wired so that only the top

receptacle is switched. The | ower receptacle shall be unsw tched

3. Dupl ex Receptacles on Enmergency Circuit:

a. In roons wthout energency powered general lighting, the

enmergency receptacles shall be of the self-illum nated type
4. Gound Fault Current Interrupter (G-Cl) Dupl ex Receptacles: Shall be

an integral unit, hospital-grade, suitable for nounting in a

standard outlet box, with end-of-life indication and provisions to

isolate the face due to inproper wiring. G-Cl receptacles shall be

self-test receptacles in accordance with UL 943

a. Gound fault interrupter shall consist of a differential current
transfornmer, self-test, solid state sensing circuitry and a
circuit interrupter switch. Device shall have nominal sensitivity
to ground | eakage current of 4-6 millianperes and shall function
to interrupt the current supply for any value of ground | eakage
current above five mllianperes (+ or — 1 mllianpere) on the
| oad side of the device. Device shall have a mini num nom na
tripping time of 0.025 second.

b. Self-test function shall be automatically initiated within 5
seconds after power is activated to the receptacles. Self-test
function shall be periodically and automatically perforned every
3 hours or |ess.

c. End-of-life indicator light shall be a persistent flashing or
blinking light to indicate that the GFCl receptacle is no | onger
in service

5. Tanper - Resi stant Dupl ex Receptacl es:

a. Bodi es shall begrayin color.

1) Shall permt current to flowonly while a standard plug is in

the proper position in the receptacle
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2) Screws exposed while the wall plates are in place shall be the

t anmper pr oof type

C. Dupl ex Receptacles — Non-hospital Grade: shall be the sane as dupl ex
receptacles — hospital grade in accordance with sections 2.1A and 2. 1B
of this specification, except for the hospital grade |isting.

a. Bodies shall bebrownnyl on.

D. Receptacles - 20, 30, and 50 anpere, 250 Volts: Shall be conplete with

appropriate cord grip plug
SPEC WRI TER NOTE: Specify type of
recept acl e.

E. Weat herproof Receptacles: Shall consist of a duplex receptacle, nounted
in box with a gasketed, weatherproof, cast nmetal cover plate and cap
over each receptacle opening. The cap shall be permanently attached to
the cover plate by a spring-hinged flap. The weatherproof integrity
shal | not be affected when heavy duty specification or hospital grade
attachment plug caps are inserted. Cover plates on outlet boxes nmounted
flush in the wall shall be gasketed to the wall in a watertight manner.

F. Surge Protective (TVSS) Receptacles shall have integral surge
suppression in line to ground, line to neutral, and neutral to ground
nodes.

1. TVSS Conponents: Miltiple metal-oxide varistors; with a nom nal
cl anp-level rating of 400 Volts, and m ni mum single transi ent pul se
ener gy dissipation of 210 Joul es.
2. Active TVSS Indication: LED, visible in face of device to indicate
device is active or no longer in service
2.2 TOGGLE SW TCHES

A. Toggle switches shall be totally enclosed tunbler type with nylon
bodi es. Handl es shall beivoryin color unless otherw se specified or
shown on the draw ngs.

1. Switches installed in hazardous areas shall be expl osion-proof type
in accordance with the NEC and as shown on the draw ngs

2. Shall be single unit toggle, butt contact, quiet AC type, heavy-duty
general - purpose use with an integral self grounding nounting strap
with break-off plasters ears and provisions for back wiring with
separate metal wiring clanps and side wiring with captively held
bi ndi ng screws.

3. Switches shall be rated 20 anperes at 120-277 Volts AC.
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2.4 WALL PLATES

A. Wall plates for switches and receptacles shall be type 302 stainless
steel Oversize plates are not acceptable
B. Col or shall be ivory unless otherw se specified.
C. For receptacles or switches nounted adjacent to each other, wall plates
shal | be common for each group of receptacles or swtches
D. In areas requiring tanperproof wring devices, wall plates shall be
type 302 stainless steel, and shall have tanperproof screws and bevel ed
edges.
2.5 SURFACE MULTI PLE- QUTLET ASSEMBLI ES
A. Shall have the follow ng features
1. Encl osures:
a. Thickness of steel shall be not less than 1 nm (0.040 inch) for
base and cover. Nominal dimensions shall be 40 mmx 70 nm (1-1/2
inches by 2-3/4 inches) with inside cross sectional area not |ess
than 2250 square mm (3-1/2 square inches). The encl osures shal
be thoroughly cl eaned, phosphatized, and painted at the factory
with primer and the manufacturer's standard baked enanel finish
2. Receptacles shall be duplex, hospital gradeSee paragraph
" RECEPTACLES' in this Section. Device cover plates shall be the
manuf acturer's standard corrosion resistant finish and shall not
exceed the dinensions of the enclosure.
3. Unless otherw se shown on draw ngs, receptacle spacing shall be 600
mm (24 inches) on centers.
4. Conductors shall be as specified in Section 26 05 19, LOW VOLTAGE
ELECTRI CAL PONER CONDUCTORS AND CABLE
5. Installation fittings shall be the nmanufacturer’s standard bends
of fsets, device brackets, inside couplings, wire clips, elbows, and
ot her conponents as required for a conplete system
6. Bond the assenblies to the branch circuit conduit system

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Installation shall be in accordance with the NEC and as shown as on the
dr awi ngs.
B. Install wiring devices after wall construction and painting is
conpl et e.
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C. The ground term nal of each wiring device shall be bonded to the outl et

box with an approved green bonding junper, and al so connected to the
branch circuit equi pment groundi ng conduct or

D. Qutlet boxes for toggle sw tches and nmanual dimm ng controls shall be
mounted on the strike side of doors.
Provide barriers in nulti-gang outlet boxes to conply with the NEC

F. Coordinate the electrical work with the work of other trades to ensure
that wiring device flush outlets are positioned with box openings aligned
with the face of the surrounding finish material. Pay special attention
to installations in cabinet work, and in connection with |aboratory
equi pnent .

G Exact field locations of floors, walls, partitions, doors, w ndows, and
equi pnent may vary from |l ocations shown on the drawings. Prior to
| ocati ng sl eeves, boxes and chases for roughing-in of conduit and
equi pnent, the Contractor shall coordinate exact field |location of the
above itens with other trades.

H Install wall switches 1.2 M (48 inches) above floor, with the toggle OFF
posi ti on down.

I. Install wall dinmers 1.2 M (48 inches) above fl oor

J. Install receptacles 450 nm (18 inches) above floor, and 152 mm (6 inches)
above counter backspl ash or workbenches. Install specific-use
receptacl es at heights shown on the draw ngs.

K. Install horizontally nounted receptacles with the ground pin to the
ri ght.

L. Wen required or recommended by the manufacturer, use a torque
screwdriver. Tighten unused term nal screws.

M Label device plates with a permanent adhesive |abel |isting panel and
circuit feeding the wiring device.

3. 2 ACCEPTANCE CHECKS AND TESTS

A Performmanufacturer’s required field checks in accordance with the
manuf acturer's recomendati ons, and the | atest NFPA 99. In addition
i ncl ude the foll ow ng:
1. Visual Inspection and Tests:

a. Inspect physical and electrical conditions.
b. Vacuumcl ean surface nmetal raceway interior. Cean netal raceway

exterior.
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c. Test wiring devices for damaged conductors, high circuit

resi stance, poor connections, inadequate fault current path
defective devices, or simlar problens using a portable
receptacle tester. Correct circuit conditions, renobve
mal functioning units and replace with new, and retest as
speci fied above.
d. Test GFCl receptacles.
2. Receptacle testing in the Patient Care Spaces, such as retention
force of the grounding bl ade of each receptacle, shall conply with the
| at est NFPA 99
---END---
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SECTION 26 29 21
ENCLOSED SW TCHES AND Cl RCUI T BREAKERS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of
fused and unfused di sconnect switches (indicated as switches in this
section), and separately-enclosed circuit breakers for use in
el ectrical systens rated 600 V and bel ow.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requi rements that apply to all sections of Division 26.
B. Section 26 05 19, LOWMVOLTAGE ELECTRI CAL POANER CONDUCTORS AND CABLES:
Low vol t age conduct ors.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground faults.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Draw ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.
b. Subnit the follow ng data for approval:

1) Electrical ratings, dinmensions, nounting details, materials,
required cl earances, terninations, weight, fuses, circuit
breakers, wiring and connecti on diagrams, accessories, and
devi ce namepl at e dat a.

2. Manual s:
a. Submit conpl ete mai ntenance and operating manual s i ncl udi ng
techni cal data sheets, wring diagrams, and information for

ordering fuses, circuit breakers, and repl acenent parts.
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1) Include schematic diagrams, with all terminals identified,

matching terminal identification in the enclosed sw tches and
circuit breakers.

2) Include information for testing, repair, troubl eshooting,
assenbly, and di sassenbly.

b. If changes have been made to the maintenance and operating
manual s originally submtted, submt updated maintenance and
operating manual s two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, subnmt the

fol | owi ng.

a. Certification by the manufacturer that the encl osed sw tches and
circuit breakers conformto the requirenents of the draw ngs and
speci fications.

b. Certification by the Contractor that the enclosed sw tches and
circuit breakers have been properly installed, adjusted, and
test ed.

1.5 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revi sions,
suppl ements, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnation only.
B. International Code Council (ICC):

IBCG12 ... . International Building Code

C. National Electrical Mnufacturers Association (NEM):
FUI-07 ................ Low Vol tage Cartridge Fuses
KS1-06................ Encl osed and M scel |l aneous Di stri bution

Equi prent Switches (600 Vol ts Maxi mum
D. National Fire Protection Association (NFPA):

70-11 ... Nati onal Electrical Code (NEC)
E. Underwiters Laboratories, Inc. (UL):
98-07 ... .. Encl osed and Dead- Front Switches
248-00 ....... ... ... Low Vol t age Fuses
489-09 ... ... .. Mol ded Case Circuit Breakers and Circuit

Br eaker Encl osures

SPEC WRI TER NOTE: Del ete between // ----
/1 if not applicable to project. Al so
del ete any other item or paragraph not
applicable to the section and renunber

t he paragraphs.
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PART 2 - PRODUCTS
2.1 FUSED SW TCHES RATED 600 AMPERES AND LESS
A. Switches shall be in accordance with NEMA, NEC, UL, as specified, and
as shown on the draw ngs.
B. Shall be NEMA cl assified General Duty (GD) for 240 V switches, and NEMA
classified Heavy Duty (HD) for 480 V switches.
C. Shall be horsepower (HP) rated.
D. Shall have the follow ng features:
1. Switch nechani smshall be the quick-make, quick-break type.
Copper bl ades, visible in the open position.

An arc chute for each pole.

P oD

Ext ernal operating handl e shall indicate open and cl osed positions,
and have | ock-open padl ocki ng provi si ons.
5. Mechanical interlock shall permit opening of the door only when the
switch is in the open position, defeatable to pernit inspection.
6. Fuse holders for the sizes and types of fuses specified.
7. Solid neutral for each switch being installed in a circuit which
i ncl udes a neutral conductor.
G ound |ugs for each ground conductor.
Encl osures:
a. Shall be the NEMA types shown on the draw ngs.
b. Where the types of switch enclosures are not shown, they shall be
the NEMA types nost suitable for the ambient environnental
condi tions.
c. Shall be finished with manufacturer’s standard gray baked enanel
pai nt over pretreated steel.
2.2 UNFUSED SW TCHES RATED 600 AMPERES AND LESS
A. Shall be the sane as fused switches, but w thout provisions for fuses.
2.3 FUSED SW TCHES RATED OVER 600 AMPERES TO 1200 AMPERES
A. Shall be the sane as fused switches, and shall be NEMA cl assified Heavy
Duty (HD).
2.4 MOTOR RATED TOGGLE SW TCHES
A. Type 1, general purpose for single-phase notors rated up to 1
hor sepower .
B. Quick-nmake, quick-break toggle switch with external reset button and
thermal overl oad protection matched to nameplate full-load current of
actual protected notor.
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2.5 CARTRI DGE FUSES

SPEC WRI TE NOTE: Edit the paragraph bel ow
to conformto project requirenments.

Shal | be in accordance with NEVA FU 1.

Service Entrance: Cass RK1, tinme del ay

Feeders: Cass RK5, tine delay

Mot or Branch Circuits: Cass RK5, tine delay.

moow>»

. O her Branch Circuits: Cass RK5, tinme delay
2.6 SEPARATELY- ENCLOSED Cl RCU T BREAKERS
A. Provide circuit breakers in accordance with the applicable requirenents
in Section 26 24 16, PANELBQARDS.
B. Encl osures shall be the NEMA types shown on the draw ngs. Were the
types are not shown, they shall be the NEMA type npbst suitable for the
ambi ent environnmental conditions.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Installation shall be in accordance with the manufacturer’s
instructions, the NEC, as shown on the draw ngs, and as specified.
B. Fused swi tches shall be furnished conplete with fuses. Arrange fuses
such that rating information is readabl e w thout renoving the fuses.
3. 2 ACCEPTANCE CHECKS AND TESTS
A. Performin accordance with the manufacturer's recomendati ons. 1In
addi tion, include the follow ng:
1. Visual Inspection and Tests:
a. Conpare equi prent naneplate data with specifications and approved
shop draw ngs.
b. Inspect physical, electrical, and nmechani cal condition.
c. Verify tightness of accessible bolted electrical connections by
calibrated torque-wench nethod.
d. Vacuumclean enclosure interior. C ean enclosure exterior.
3. 3 SPARE PARTS
A. Two weeks prior to the final inspection, furnish one conplete set of
spare fuses for each fused disconnect switch installed on the project.
Deliver the spare fuses to the Contracting O ficer’s Representative
(COR).
---END-- -
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SECTION 26 33 53
STATI C UNI NTERRUPTI BLE PONER SUPPLY

PART 1 - GENERAL

1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of the static uninterruptible power supply, indicated in this
section as UPS.
1. 2 RELATED WORK
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.
C. Section 26 05 19, LOWMVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES:
Low vol t age conduct ors.
D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
for possible fault currents.
E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits.
Section 26 24 13, DI STRI BUTI ON SW TCHBOARDS: For | ow vol t age
swi t chboard required for naintenance bypass of multiple nodul e UPS.
H. Section 26 26 00, PONER DI STRI BUTI ON UNI TS FOR STATI C UNI NTERRUPTI BLE
PONER SYSTEMS: Power distribution units connected to the output of a
UPS.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 FACTORY TESTS
A. Uninterruptible power supplies shall be thoroughly tested at the
factory to assure that there are no electrical or nechanical defects.
B. UPS shall be factory full-load tested to neet the requirenents
specified using a test battery (not the battery to be supplied with the
system) with AC input power and with battery power for a mninumof 2
hours, with neter readi ngs taken every 15 m nutes. Shoul d a
mal f unction occur, the problemshall be corrected and the test shall be
repeated. The tests shall enconpass all aspects of operation, such as
nodul e failure, static bypass operation, battery failure, input power
failure and overload ratings.
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C. Furnish four (4) copies of certified manufacturer's factory test

reports to the COIR prior to shipment of the UPS to ensure that the UPS
has been successfully tested as specified.

D. The COR shall have an option to witness factory tests. The COR shall be
notified in witing at |east 2 weeks before testing. Al expenses of
the COTR s trip to witness the testing will be paid by the Government.

1.5 SUBM TTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

1. Shop Drawi ngs:

a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.

b. Include electrical ratings, dinensions, nounting details,
materials, required clearances, termnations, weight, plan,
front, side, and rear elevations, accessories, and device
nanepl at e dat a.

c. Provide detail ed and project-specific system diagram show ng
mai nt enance bypass, UPS nodul e(s), battery cabinet(s) and
batteries, major circuit protective devices, interconnecting
power and control wring, key-type nechanical interlocks, and
connections to power sources and | oads, as applicable. Indicate
whet her interconnections are factory-provided/factory-installed,
factory-provided/field-installed, or field-provided/field
install ed.

2. Manual s:

a. Submit, sinmultaneously with the shop draw ngs, conpani on copies
of conpl ete nmmi ntenance and operati ng nanual s i ncl udi ng techni cal
data sheets, wiring diagrans, and information for ordering
repl acement parts.

1) Wring diagranms shall have their termnals identified to
facilitate installation, naintenance, and operation.

2) Wring diagrans shall indicate internal wiring for each item
of equi pnent and the interconnection between the itens of
equi pnent .

3) Provide a clear and conci se description of operation, which
gives, in detail, the information required to properly operate
the UPS, including but not limted to bypass swi tchboard, UPS,
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key-type nechanical interlocks, renote devices, energency

power off buttons, fire alarminterface, and other conponents
as applicabl e.

b. If changes have been made to the mai ntenance and operating
manual s originally submitted, submt updated maintenance and
operating manuals two weeks prior to the final inspection.

1) Include conmplete "As Installed" diagrans that indicate al
pi eces of equi pnent and their interconnecting wring.

2) Include conplete diagranms of the internal wiring for each
pi ece of equipnent, including "As Installed" revisions of the
di agrans.

3) The wiring diagrans shall identify the termnals to facilitate
instal | ati on, mai ntenance, operation, and testing

3. Test Reports:

a. Submit certified factory design and production test reports for
approval .

b. Two weeks prior to the final inspection, subnmt certified field
test reports and data sheets to the COTR

4, Certifications: Two weeks prior to final inspection, submt the
fol | owi ng

a. Certification by the manufacturer that the UPS conforms to the
requirenents of the drawi ngs and specifications.

b. Certification by the Contractor that the UPS has been properly
install ed, adjusted, and tested.

1.6 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revi sions,
suppl ements, and errata), forma part of this specification to the
extent referenced. Publications are referenced in the text by basic
desi gnation only.
B. Institute of Engineering and El ectroni c Engi neers (I|EEE)
C57.110-08 ............. 1998; R 2004) Recommended Practice for
Est abl i shing Transformer Capability Wen
Suppl yi ng Nonsi nusoi dal Load Currents
C62.41.1-02 ............ Surge Environment in Low Voltage (1000 V and
Less) AC Power Circuits
C62.41.2-02 ............ Characterization of Surges in Low Voltage (1000
V and Less) AC Power Circuits
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450-10 ... ..o Mai nt enance, Testing, and Repl acement of Vented

Lead-Acid Batteries for Stationary Applications
485-10 ... ... .. Si zing Lead-Acid Batteries for Stationary
Applications
C. International Code Council (1CO):

IBCG12 ... . International Building Code
D. National Electrical Manufacturers Association (NEMA) :
PE 1-03 ................ Uni nterrupti bl e Power Systens - Specification

and Performance Verification
E. National Fire Protection Association (NFPA):
70-11 ... Nati onal Electrical Code (NEC)

2.1 GENERAL REQUI REMENTS

A. System Capacity: Unless stated otherw se, the parameters |listed are
under full rated output |load at 0.9 power factor, with batteries fully
charged and floating on the DC bus and with nom nal input voltage.
Overall 60kVA, 52kW non-redundant, at 40 °C.

B. Battery Capacity: Discharge time to end voltage: at |east 20 ninutes,
at 25 °C (77 °F). Battery shall be capable of delivering 125 percent of
full rated output load at initial start-up.

C. System Bus Bracing: Braced for anmperes symretrical interrupting
capacity as shown on draw ngs, 42, 000AlC.

D. AC I nput:

1. Voltage 480 volts line-to-line.

2. Nunber of phases: 3-phase, 3-wire, plus ground.

3. Voltage Range: Plus 10 percent, minus 15 percent, w thout affecting
battery float voltage or output voltage.
Frequency: 60 Hz, plus or minus 5 percent.
Total harmonic current distortion (THD) reflected into the primary
line: 5 percent maxi mum

E. AC Qutput:

Vol tage 208 volts line-to-line, 120volts line-to-neutral.
Nurmber of phases: 3-phase, 4-wire, plus ground.
Vol t age regul ati on:

a. Bal anced | oad: Plus or minus 1.0 percent.
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b. 100 percent |oad inbal ance, phase-to-phase: Plus or minus 3

percent.

Frequency: 60 Hz.

Frequency regul ation: Plus or minus 0.05 percent.

6. Harnmonic content (RMS voltage): 5 percent maxi mumtotal harnonic
di stortion with 100% nonlinear | oad
Load power factor operating range: 1.0 to 0.8 |agging.

Phase di spl acenent:

a. Bal anced | oad: Plus or minus 1 degree of bypass input.

9. Overload capability (at full voltage) (excluding battery):

a. 125 percent load for 10 m nutes.

b. 150 percent load for 1 mnute.

F. Vol tage Transi ent Response:

1. 100 percent load step: Plus or mnus 5 percent.

2.2 UPS

A. Ceneral Description: UPS nodule shall consist of a rectifier/charger
unit and a 3-phase inverter nodule unit with their associated
transformers, synchronizing equiprent, input and output circuit
breakers, and accessories as required for operation. UPS shall also be
furnished with integral 84 pole |oad distribution center and isol ation
transformer cabinet furnished within matching inline cabinets.

B. Rectifier/Charger Unit: Rectifier/charger unit shall be solid state
and shall provide direct current to the DC bus.

1. Input Circuit Breaker: Rectifier/charger unit shall be provided
with an input circuit breaker. The circuit breaker shall be sized
to accept sinmultaneously the full-rated |oad and the battery
recharge current.

2. Sizing: Rectifier/charger unit shall be sized for the follow ng two
si nmul t aneous operating conditions:

a. Supplying the full rated load current to the inverter.

b. Recharging a fully-discharged battery to 95 percent of rated
anper e-hour capacity within ten tinmes the discharge tine after
normal AC power is restored, with the input protective device
cl osed.

C. Inverter Unit: Inverter unit shall be a solid-state device capabl e of
accepting power fromthe DC bus and providing AC power within specified
limts.
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1. Qutput Overload: The inverter shall be able to sustain an overl oad

as specified across its output termnals.

2. Synchronism The inverter shall normally operate in phase-lock and
synchronismw th the bypass source

3. Modul ar Construction: Each control logic printed circuit board shal
be electrically and physically packaged on an individual plug-in
nmodul e with separate indication and adj ustnments.

4, Qutput Circuit Breaker: The output circuit breaker shall be capable
of shunt tripping and shall have interrupting capacity as specified.
Circuit breaker shall have provision for locking in the "off"
posi tion.

5. Qut put Transfornmer: The inverter output transforner shall be
simlar to the input transformer and shall be capable of handling up
to K-13 nonlinear |oads as described in | EEE C57. 110.

D. External Protection: UPS nodule shall have built-in self-protection
agai nst undervol tage, overvoltage, overcurrent and surges introduced on
the AC input source and/or the bypass source. The UPS system shal
sustain i nput surges wi thout danage in accordance with | EEE C62.41.1
and | EEE C62.41.2. The UPS shall also have built-in self-protection
agai nst overvoltage and voltage surges introduced at the out put
terminals by paralleled sources, |load switching, or circuit breaker
operation in the critical load distribution system

E. Internal Protection: UPS nodule shall be self-protected against
overcurrent, sudden changes in output |oad and short circuits at the
output terminals. UPS nodul e shall be provided with output reverse
power detection which shall cause that nbdule to be di sconnected from
the critical |oad bus when output reverse power is present. UPS nodul e
shal | have built-in protection agai nst permanent damage to itself and
the connected | oad for predictable types of failure within itself and
the connected |l oad. At the end of battery discharge limt, the nodul e
shal | shut down wi thout dammge to internal conmponents

2. 3 STATI C BYPASS TRANSFER SW TCH

A. A static bypass transfer switch shall be provided as an integral part
of the UPS and shall consist of a static switch and a bypass protective
devi ce or bypass switch. The control logic shall contain an automatic
transfer circuit that senses the status of the inverter logic signals

and al arm conditions and provides an uninterrupted transfer of the |oad
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to the bypass AC power source, w thout exceeding the transient limts

speci fied herein, when a nmal function occurs in the UPS or when an

external overload condition occurs.

1. Static Bypass Transfer Switch Disconnect: A disconnect shall be
incorporated to isolate the static bypass transfer switch assenbly
so it can be renoved for servicing. The disconnect shall be equi pped
with auxiliary contacts and provision for padlocking in either the

"on" or "off" position

2.4 NMAI NTENANCE BYPASS - SI NGLE- MODULE UPS

A. A mai ntenance bypass switch shall be provided as an integral part of
the UPS and | ocated within the UPS nodul e. The nmai ntenance bypass
switch shall provide the capability to continuously support the |oad
fromthe bypass AC power source while the UPS is isolated for
mai nt enance. The nmai nt enance bypass switch shall be housed in an
i sol ated conpartnent inside the UPS cabinet. Switch shall contain a
mai nt enance bypass protective device and a nodul e isol ation protective
devi ce.

B. The nmmi ntenance bypass switch shall provide the capability of
transferring the load fromthe UPS static bypass transfer switch to
mai nt enance bypass and then back to the UPS static bypass transfer
switch with no interruption to the | oad.

2.6 MODULE CONTROL PANEL — SI NGLE- MODULE UPS
A. The UPS nodul e shall be provided with a LCD control/indicator panel
Meters, controls, alarms, systemdiagnostics, nmimnic screen showi ng one-
line diagram of the system and indicators for operation of the UPS
shal | be on this panel
1. Module Meters
a. Meters shall have 1 percent accuracy.
b. The follow ng functions shall be nonitored and di spl ayed
1) Input voltage, phase-to-phase (all three phases).
2) Input current, all three phases.
3) Input frequency.
4) Battery voltage
5) Battery current (charge/discharge).
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Qut put vol t age, phase-to-phase and phase-to-neutral (all three

phases) .

Qut put current, all three phases

Qut put frequency.

Qut put kil owatts.

El apsed tinme nmeter to indicate hours of operation, 6 digits.
Bypass vol tage, phase-to-phase and phase-to-neutral (all three
phases) .

Qut put kil ovars.

Qut put kil owatt hours, with 15-minute interval

2. Modul e Controls:

a. Modul e shall have the follow ng controls:

1
2)
3)
4)
5)
6)
7)

Alarmtest/reset function

Modul e i nput protective device trip function.
Modul e out put protective device trip function
Battery protective device trip function

Emer gency Power O f (EPO) pushbutton, with guard.
Control power off switch

Static bypass transfer switch enabl e/ di sabl e sel ector switch

3. Module Alarm I ndicators:

a. Mddul e shall have indicators for the following alarmitens. Any

one of these conditions shall turn on an audi ble al arm and t he

appropriate sunmary indicator. Each new alarm shall register

wi t hout affecting any previous alarm

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)

| nput AC power source failure
I nput protective device open
Qut put protective device open.
Overl oad.

Over | oad shut down.

DC overvol t age.

DC ground fault.

Low battery.

Battery di scharged

Battery protective devi ce open.
Cooling fan failure

Equi pnent overt enper at ure.
Control power failure
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14) Charger off.

15) Inverter off.

16) Energency off.

17) UPS on battery.

18) Load on static bypass.

19) Static bypass transfer switch disabled

20) Inverter output overvoltage, undervoltage, overfrequency, and
under f requency.

21) Bypass source overvol tage, undervoltage, overfrequency, and
under f requency.

22) Bypass source to inverter out of synchronization

2.8 REMOTE MONI TORI NG PANEL
A. A wall-nounted renote nonitoring panel shall be provided to nonitor
syst em st at us.
B. Indicators: M nimmdisplay shall include the follow ng indicators:
1. Load on UPS
2. Load on battery.
3. Load on bypass.
Low battery.
Sunmary al arm

o o &

New alarm (to alert the operator that a second sumrary al arm
condi tion has occurred).
C. Audible Alarm
2.9 BATTERY SYSTEM
A. Ceneral: A storage battery with sufficient anpere-hour rating to
mai ntain UPS output at full capacity for the specified duration shal
be provi ded for each UPS nodul e.
B. Battery Type: Lead cal cium
C. Battery Construction: The battery shall be of the val ve-regul ated
seal ed, non-gassing, reconbinant type
D. Battery Cabinet: The batteries shall be furnished in a battery cabinet
mat chi ng t he UPS
E. Battery Rack: Battery rack shall be steel and shall be protected with
el ectrolyte-resistant paint. No nore than three tiers are all owed.
F. Battery Cables: Battery-to-battery connections shall be stranded cabl e
wi th proper cabl e supports.
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G Battery Disconnect: Each battery cabinet or rack shall have a fused

di sconnect switch or circuit breaker, |ockable in the “off” position,

provided in a NEMA 1 encl osure.

PART 3 - EXECUTI ON

3.1

A

| NSTALLATI ON

The UPS shall be set in place, wired, and connected in accordance with
t he approved shop draw ngs and manufacturer's instructions.

ACCEPTANCE CHECKS AND TESTS

An aut hori zed representative of the UPS manufacturer shall technically
supervi se and participate during all of the field adjustnents and
tests. Major adjustnents and field tests shall be w tnessed by the
COTR. The manufacturer’s representative shall certify in witing that
t he equi prent has been installed, adjusted, and tested in accordance
with the manufacturer’s recomendati ons.

Perform manufacturer’s required field tests in accordance with the
manuf acturer's recomendations. In addition, include the follow ng:

1. Visual Inspection and Tests:

a. Conpare equi prent naneplate data with specifications and approved
shop draw ngs

b. Inspect physical, electrical, and nmechanical condition.

c. Verify appropriate anchorage, required area cl earances, and
correct alignnent.

d. Verify tightness of accessible bolted electrical connections by
calibrated torque-wench nethod, or performng thernographic
survey after energization.

e. Verify groundi ng connecti ons.

f. Vacuumcl ean enclosure interior. Clean enclosure exterior

g. Verify the correct operation of all alarns and indicating
devi ces.

h. Attach a phase rotation neter to the UPS input, output, and
bypass buses, and observe proper phase sequences.

i. Check and test controls for proper operation

j. Check doors for proper alignment and operation.

k. Check and test each protective device for proper mechani cal and
el ectrical operation.
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Verify protective device overcurrent trip settings against

approved coordination study.
m Confirm correct operation and sequencing of key-type mechani cal
i nterl ock systens.

2. Load Test: The UPS shall be |oad tested for a continuous 24 hour
peri od by nmeans of resistive |oad banks, sized for full rated out put
| oad and provided by the UPS nmanufacturer. The UPS shall be
continuously tested at 1/2 load for 8 hours, 3/4 load for 8 hours
and full load for 8 hours. |If a failure occurs during the burn-in
period, the tests shall be repeated. Instrunent readings shall be
recorded every half hour for the foll ow ng:

a. Input voltage and current (all three phases, for each nodul e).

b. Input and output frequency.

c. Battery voltage for each nodul e

d. Qutput voltage and current (all three phases, for each nmodul e).
e. Qutput kilowatts for each nodul e

f. Qutput voltage and current (all three phases).

g. Qutput kilowatts.

3. Full Load Burn In Test: The UPS shall undergo an additional ful
|l oad burn-in period of 24 continuous hours by nmeans of resistive
| oad banks, sized for full rated output |oad and provided by the UPS
manufacturer. |If a failure occurs during the burn-in period, the
tests shall be repeated. |Instrunent readi ngs shall be recorded
every half hour as above. The follow ng tests shall be perforned
a. Wth the UPS carrying full rated output |oad and supplied from

the normal source, switch 100 percentof |oad bank capacity on and
off a mninmnumof five tinmes within the burn-in period

b. Wth the UPS carryi ng nmaxi mum conti nuous design |oad and supplied
fromthe energency source, repeat the switching operations
descri bed above.

4. Full Load Battery Burn In Test: The UPS shall undergo a full |oad
battery test by means of resistive |oad banks, sized for full rated
out put | oad and provided by the UPS manufacturer. If a failure
occurs during the battery discharge tine, the tests shall be
repeated. Instrunent readings shall be recorded every half hour as

above
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a. Wth the UPS carrying full rated output |oad and operating on

battery power, switchl00 percent of |oad bank capacity on and off
a mnimmof five tinmes within the battery discharge tine.

5. Battery Discharge and Recharge Test: Wth the battery fully
charged, the UPS shall undergo a conplete battery di scharge test to
full depletion followed by a full recharge. Instrument readings
shall be recorded every mnute during discharge for the foll ow ng:
a. Battery voltage and current
b. Qutput voltage and current (all three phases)

c. Qutput Kkilowatts
d. Qutput voltage and current (all three phases).
e. Qutput kilowatts (systen).
f. Qutput frequency.
3.3 FOLLOWM UP VERI FI CATI ON

A. After conpletion of acceptance checks and tests, the Contractor shal
show by denonstration in service that the UPS is in good operating
condition and properly perfornm ng the intended function.

3.4 ONE LI NE DI AGRAM AND SEQUENCE OF OPERATI ON

A. At final inspection, an as-built one |ine diagramshall be |lanm nated or
nount ed under acrylic glass, and installed in a frame nounted near the
UPS,

B. Furnish a witten sequence of operation for the UPS and connected |ine
side/l oad side electrical distribution equipnent. The sequence of
operation shall be |am nated or nounted under acrylic glass, and
installed in a frame nounted near the UPS

C. Deliver an additional four copies of the as-built one |ine diagram and
sequence of operation to the COIR

3.5 I NSTRUCTI ON

A. Furnish the services of a factory-trained technician for one 4-hour
training period for instructing personnel in the maintenance and
operation of the UPS, on the dates requested by the COTR

---END-- -
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SECTI ON 26 43 13
SURGE PROTECTI VE DEVI CES
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of
Type 2 Surge Protective Devices, as defined in NFPA 70, and indicated
as transient voltage surge suppression or TVSS in this section.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requi rements that apply to all sections of Division 26.
B. Section 26 26 00, PONER DI STRI BUTI ON UNI TS FOR STATI C UNI NTERRUPTI BLE
PONER SYSTEMS: For factory-installed or external TVSS.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:

a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.

b. Include electrical ratings and devi ce nanepl at e dat a.

2. Manual s:

a. Submit, sinmultaneously with the shop draw ngs, conpanion copies
of conpl ete nmmi ntenance and operati ng nanual s i ncl udi ng techni cal
data sheets, wiring diagrans, and information for ordering
repl acenment parts.

b. If changes have been made to the maintenance and operating
manual s originally submtted, submt updated maintenance and
operating manual s two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the

fol |l ow ng.

a. Certification by the manufacturer that the TVSS conforms to the
requirements of the drawi ngs and specifications.

b. Certification by the Contractor that the TVSS has been properly

i nstalled.
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1.5 APPLI CABLE PUBLI CATI ONS

A. Publications |listed below (including amendnents, addenda, revi sions,
suppl ement and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by the basic
desi gnation only.

B. Institute of Engineering and El ectronic Engi neers (|EEE):
| EEE C62.41.2-02 ....... Recommended Practice on Characterization of

Surges in Low Voltage (1000 V and Less) AC
Power Circuits
| EEE C62.45-03 ......... Reconmended Practice on Surge Testing for
Equi prent Connected to Low Vol tage (1000 V and
Less) AC Power Circuits
C. National Fire Protection Association (NFPA):
70-11 ... Nati onal Electrical Code (NEC)
D. Underwiters Laboratories, Inc. (UL):
UL 1283-05............. El ectromagnetic Interference Filters
UL 1449-06 ............. Surge Protective Devices

PART 2 - PRODUCTS
2.1 SW TCHGEAR/ SW TCHBOARD TVSS
A. Ceneral Requirenents:
1. Conply with | EEE and UL.
2. Modul ar design with field-replaceabl e nodul es, or non-nodul ar
desi gn.
Fuses, rated at 200 kA interrupting capacity.
Bol t ed conpression lugs for internal wring.
Integral disconnect switch.
Redundant suppression circuits.

LED indicator lights for power and protection status.

© N o g bk~ w

Audi ble alarm with silencing switch, to indicate when protection

has fail ed.

9. FormC contacts rated at 5 A and 250-V ac, one normally open and one
normal Iy closed, for renote nonitoring of protection status.
Contacts shall reverse on failure of any surge diversion nodul e or
on opening of any current-limting device.

10. Four-digit transient-event counter.

B. Surge Current per Phase: M ninum 240kA per phase.
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2.2 PANELBOARD TVSS

A. Ceneral Requirenents:
1. Conply with UL 1449 and | EEE CB2. 41. 2.
2. Modul ar design with field-replaceabl e nodul es, or non-nodul ar
desi gn.
Fuses, rated at 200 kA interrupting capacity.
Bol t ed conpression lugs for internal wring.
Integral disconnect switch.
Redundant suppression circuits.

LED indicator lights for power and protection status.

© N o g bk~ w

Audi ble alarm with silencing switch, to indicate when protection
has fail ed.
9. FormC contacts rated at 5 A and 250-V ac, one normally open and one
normal |y closed, for renbte nonitoring of protection status.
Contacts shall reverse on failure of any surge diversion nodul e or
on opening of any current-limting device.
10. Four-digit transient-event counter.
B. Surge Current per Phase: M ni num 120kA per phase.
2. 3 ENCLOSURES
A. Encl osures: NEMA Rated.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. Factory-installed TVSS: Sw tchgear, sw tchboard, or panel board
manuf acturer shall install TVSS at the factory.

B. Field-installed TVSS: Contractor shall install TVSS with conductors or
buses between TVSS and points of attachnment as short and strai ght as
possible. Do not exceed manufacturer's reconmrended |ead | ength. Do
not bond neutral and ground.

1. Provide a circuit breaker as a dedi cated di sconnecting nmeans for
TVSS as shown on draw ngs.

C. Do not performinsul ation resistance tests on sw tchgear, sw tchboards,
panel boards, or feeders with the TVSS connected. Di sconnect TVSS
bef ore conducting insulation resistance tests, and reconnect TVSS
i medi ately after insulation resistance tests are conpl ete.

3. 2 ACCEPTANCE CHECKS AND TESTS

A. Performin accordance with the manufacturer's recommendati ons. In

addi tion, include the follow ng:
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1. Visual Inspection and Tests:

a.

Conpar e equi pment nanmepl ate data with specifications and approved
shop draw ngs

I nspect physical, electrical, and nmechani cal condition.

Verify that disconnecting means and feeder size and nmaxi mum
length to TVSS corresponds to approved shop draw ngs.

Verifying tightness of accessible bolted electrical connections
by calibrated torque-wench nethod.

Vacuum cl ean enclosure interior. C ean enclosure exterior

Verify the correct operation of all sensing devices, alarns, and

i ndi cati ng devi ces.

3.3 FOLLOWM UP VERI FI CATI ON

A. After conpletion of acceptance checks and tests, the Contractor shal

show by denobnstration in service that TVSS are in good operating

condition and properly perform ng the intended function.
3.4 | NSTRUCTI ON

A. Provide the services of a factory-trained technician for one 2-hour

training period for instructing personnel in the maintenance and

operation of the TVSS, on the date requested by the Contracting
Oficer’s Representative (COR).

Contract No.

---END---
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SECTION 26 51 00
I NTERI OR LI GHTI NG

SPEC WRI TER NOTE: Del ete between //----//
if not applicable to project. Al so delete
any ot her itemor paragraph not
applicable to the section and renunber

t he paragraphs. Coordinate with the

LI GHTI NG FI XTURE SCHEDULE shown on the

dr awi ngs.

PART 1 - GENERAL
1.1 DESCRI PTI ON:

A

This section specifies the furnishing, installation, and connection of
the interior lighting systenms. The ternms “lighting fixture,”

“fixture,” and “lum naire” are used interchangeably.

1. 2 RELATED WORK

SPEC WRI TER NOTE: The desi gner shall
determine if bedlights will be controlled
by patient bed controls.
Section 01 74 19, CONSTRUCTI ON WASTE MANAGEMENT: Di sposal of | anps.
Section 02 41 00, DEMOLITION Renoval and di sposal of |anps and
bal | ast s.
Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS: Requirerment for seismic restraint for nonstructural
conponents.//
Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requi rements that apply to all sections of Division 26.
Section 26 05 19, LOWVOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES:
Low vol t age conduct ors.
Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
to ground for possible ground fault currents.
Section 26 27 26, WRING DEVICES: Wring devices used for control of
the lighting systens.

1.3 QUALITY ASSURANCE

A

Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A

Submit six copies of the followi ng in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
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1. Shop Drawi ngs:

a. Submit the following information for each type of |ighting
fixture designated on the LIGHTI NG FI XTURE SCHEDULE, arranged in
order of lighting fixture designation

b. Material and construction details, include information on housing
and optics system

c. Physical dinensions and description.

d. Wring schematic and connection di agram

e. Installation details.

f. Energy efficiency data

g. Photonetric data based on | aboratory tests conplying with IES

Li ghti ng Measurenents testing and cal cul ati on gui des.

h. Lanp data including |umen output (initial and mean), color
rendition index (CRlI), rated life (hours), and col or tenperature
(degrees Kel vin).

i. Ballast data including ballast type, starting method, ambient
tenperature, ballast factor, sound rating, systemwatts, and
total harmonic distortion (THD).

j. For LED lighting fixtures, submt US DOE LED Lighting Facts
| abel, and IES L70 rated life.

2. Manual s:

a. Submit, sinmultaneously with the shop draw ngs, conplete
mai nt enance and operating manuals, including technical data
sheets, wiring diagranms, and information for ordering replacenent
parts.

b. If changes have been made to the mai ntenance and operating
manual s originally submtted, submt updated nmaintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submt the
foll owi ng

a. Certification by the Contractor that the interior lighting
systens have been properly installed and tested.

1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendnents, addenda, revisions,
suppl ements, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by

desi gnation only.
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B. American National Standards Institute (ANSI):

Cr8.1-91 ............... Fl uorescent Lanps - Rapid-Start Types -

Di nensi onal and El ectrical Characteristics

Cr8.376-01 ............. Chromaticity of Fluorescent Lanps
C. American Society for Testing and Materials (ASTM:

C635-07 ... Manuf acture, Performance, and Testing of Metal

Suspensi on Systenms for Acoustical Tile and Lay-
in Panel Ceilings
D. Environmental Protection Agency (EPA):
40 CFR 261 ............. Identification and Listing of Hazardous Waste
E. Federal Communications Conm ssion (FCO):
CFR Title 47, Part 15.. Radi o Frequency Devi ces
CFR Title 47, Part 18 .. Industrial, Scientific, and Medical Equi pment

F. 1llum nating Engineering Society (IES):
LM79-08 ............... El ectrical and Photonetric Measurenents of
Solid-State Lighting Products
LM80-08 ............... Measuring Lunen Mai ntenance of LED Li ght
Sour ces
LM82-12 ............... Characterization of LED Light Engines and LED

Lanps for El ectrical and Photonetric Properties
as a Function of Tenperature

G Institute of Electrical and El ectroni c Engineers (|EEE):

C62.41-91 .............. Surge Voltages in Low Voltage AC Power Circuits
H. International Code Council (ICC):
IBCG12 .. ... International Building Code
I. National Fire Protection Association (NFPA):
70-11 ... Nati onal Electrical Code (NEC)
101-12 ..o Life Safety Code
J. National Electrical Manufacturer's Association (NEMA):
C82.1-04 ............... Lanp Bal lasts — Line Frequency Fluorescent Lanp
Bal | asts
C82.2-02 ............... Met hod of Measurenment of Fl uorescent Lanp
Bal | asts
C82.4-02 ............... Lanp Ballasts - Ballasts for H gh-Intensity

Di scharge and Low Pressure Sodi um (LPS) Lanps
(Ml tipl e-Supply Type)

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 26 51 00 - 3 09/ 02/ 20161



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP

Hne, Illinois 60141
08-01- 14

C82.11-11 .............. Lanp Ballasts - Hi gh Frequency Fluorescent Lanp

Bal | asts
LL-9-09 ................ Di mming of T8 Fl uorescent Lighting Systens
SSL-1-10 ... ... ... El ectronic Drivers for LED Devices, Arrays, or

Systens

K. Underwiters Laboratories, Inc. (UL):
496-08 ................. Lanphol der s
542-0599 ............... Fl uorescent Lanp Starters
844-12 ... ... ... . ... ... Lumi naires for Use in Hazardous (C assified)
Locati ons
924-12 . ... .. Ener gency Lighting and Power Equi pnent
935-01 ................. Fl uorescent - Lanp Bal | asts
1029-94 . ... ... ... H gh-Intensity-Di scharge Lanp Bal |l asts
1029A-06................ Ignitors and Related Auxiliaries for H D Lanp
Bal | asts

1598-08 ................ Lum nai res
1574-04. . ... ... ... ..., Track Lighting Systens
2108-04. ................ Low Vol tage Lighting Systens
8750-09................. Light Emtting D ode (LED) Light Sources for

Use in Lighting Products

SPEC WRI TER NOTE: Del ete between
[l ---- 1/ if not applicable to project.
Al so del ete any other item or paragraph
not applicable to the section and
renunber the paragraphs.

PART 2 - PRODUCTS

2.1 LI GHTI NG FI XTURES

A. Shall be in accordance with NFPA, UL, as shown on draw ngs, and as
speci fi ed.
B. Sheet Metal
1. Shall be formed to prevent warping and saggi ng. Housing, trim and
lens frame shall be true, straight (unless intentionally curved),
and parallel to each other as designed
2. Wreways and fittings shall be free of burrs and sharp edges, and
shall accommmpdate internal and branch circuit wiring w thout damage
to the wring.
3. Wien installed, any exposed fixture housing surface, trimfrane,
door frame, and lens frame shall be free of |ight |eaks
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4. Hinged door frames shall operate snoothly without binding. Latches

shall function easily by finger action w thout the use of tools.

C. Ballasts and | anps shall be serviceable while the fixture is inits
nornmal ly installed position. Ballasts shall not be nounted to
renovabl e refl ectors or wireway covers unless so specified

D. Lanp Sockets:

1. Fluorescent: Single slot entry type, requiring a one-quarter turn of
the lanp after insertion. Lanphol der contacts shall be the biting
edge type

2. Conpact Fluorescent: 4-pin

3. High Intensity Discharge (H D): Porcelain

E. Recessed fixtures nounted in an insulated ceiling shall be listed for
use in insulated ceilings.

F. Mechanical Safety: Lighting fixture closures (lens doors, trimfrane,
hi nged housings, etc.) shall be retained in a secure manner by captive
screws, chains, aircraft cable, captive hinges, or fasteners such that
t hey cannot be accidentally dislodged during nornmal operation or
routi ne maint enance

G Metal Finishes:

1. The manufacturer shall apply standard finish (unless otherw se
speci fied) over a corrosion-resistant prinmer, after cleaning to free
the netal surfaces of rust, grease, dirt and other deposits. Edges
of pre-finished sheet netal exposed during form ng, stanping or
shearing processes shall be finished in a simlar corrosion
resi stant manner to match the adjacent surface(s). Fixture finish
shall be free of stains or evidence of rusting, blistering, or
flaking, and shall be applied after fabrication.

2. Interior light reflecting finishes shall be white with not |ess than
85 percent reflectances, except where otherwi se shown on the
dr awi ng.

3. Exterior finishes shall be as shown on the draw ngs

H Lighting fixtures shall have a specific means for grounding netallic
wi reways and housings to an equi pnent groundi ng conductor.

I. Light Transmitting Conponents for Fluorescent Fixtures:

1. Shall be 100 percent virgin acrylic

2. Flat lens panels shall have not less than 3 mm (1/8 inch) of average
t hi ckness
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3. Unless otherw se specified, |enses, reflectors, diffusers, and

I ouvers shall be retained firmy in a netal frane by clips or
clanmping ring in such a manner as to all ow expansi on and contraction
wi t hout distortion or cracking
J. Lighting fixtures in hazardous areas shall be suitable for installation
in Class and Division areas as defined in NFPA 70
K. Conpact fluorescent fixtures shall be manufactured specifically for
conpact fluorescent |anps with ballast integral to the fixture
Assenbl i es designed to retrofit incandescent fixtures are prohibited
except when specifically indicated for renovation of existing fixtures
2.2 BALLASTS

SPEC WRI TER NOTE: The desi gner shal
specify instant start ballasts for use in
| ow anbi ent tenperature environnents.

The desi gner shall not specify instant
start ballasts where lighting is
control |l ed by occupancy sensors.

A. Linear Fluorescent Lanp Ballasts: Milti-voltage (120 — 277V)
electronic //instant-start// //programed-start// //rapid-start// type
desi gned for type and quantity of |anps indicated. Ballasts shall be
desi gned for full light output unless dimmer or bi-level control is
i ndicated. Ballasts shall include the follow ng features

1. Lanp end-of-life detection and shutdown circuit (T5 lanmps only).

2. Automatic lanmp starting after |anp replacenent.

3. Sound Rating: dass A

4. Total Harrmonic Distortion (THD): 10 percent or |ess

5. Transient Voltage Protection: |EEE C62.41.1 and | EEE C62. 41. 2,
Cat egory A or better

6. Qperating Frequency: 20 kHz or higher.

7. Lanp Current Crest Factor: 1.7 or |ess

8. Ballast Factor: 0.87 or higher unless otherw se indicated.

9. Power Factor: 0.98 or higher

10. EMR/ RFI Interference: Conply with CFR Title 47 Part 18 for
limtations on el ectromagnetic and radio-frequency interference for
non- consumer equi pnent.

11. To facilitate multi-level lanmp switching, lanmps within fixture shal
be wired with the outernost lanp at both sides of the fixture on the
sane ballast, the next inward pair on another ballast and so on to
the innermost lanp (or pair of lanps). Wthin a given room each
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switch shall uniformy control the sane corresponding lamp (or |anp

pairs) in all fixture units that are being controll ed.

Where three-lanp fixtures are indicated, unless sw tching
arrangenents dictate otherwise, utilize a common two-lanp ballast to
operate the center lanp in pairs of adjacent units that are nounted
in a continuous row. The ballast fixture and slave-lanp fixture
shall be factory wired with | eads or plug devices to facilitate this
circuiting. Individually nounted fixtures and the odd fixture in a
row shall utilize a single-lanp ballast for operation of the center
| anp.

D mmi ng ball asts shall be as per above, except dinmmble from 100%to
I 5171/ /1% of rated | anp lunmens. Dimming ballasts shall be
fully conpatible with the dinmng controls.

B. Low Frequency Linear T8 Fluorescent Lanp Ballasts (allowed for Surgery
Suites, Critical Care Units, and Aninmal Labs): Multi-voltage (120 —
277V), hybrid el ectronic-electromagnetic rapid-start type, designed for

type and quantity of lanps indicated. Ballast shall be designed for

full light output. Ballasts shall include the follow ng features:

1. Automatic lanmp starting after |anp replacenent.

2. Sound Rating: Cass A

3. Total Harmonic Distortion (THD): 20 percent or |ess.

4. Transient Voltage Protection: |EEE C62.41.1 and | EEE C62. 41. 2,

Cat egory A or better.

5. OQperating Frequency: 60 Hz.

6. Lanp Current Crest Factor: 1.7 or |ess.

7. Ballast Factor: 0.85 or higher unless otherw se indicated.

8. Power Factor: 0.90 or higher.

9. Interference: Conply with CFR Title 47 Part 18 for limtations on
el ectromagneti ¢ and radi o-frequency interference for non-consuner
equi pnent .

10. To facilitate multi-level lanmp switching, lanmps within fixture shall

be wired with the outernost lanp at both sides of the fixture on the
sane ballast, the next inward pair on another ballast and so on to
the innermost lanp (or pair of lanps). Wthin a given room each
switch shall uniformy control the sane corresponding lanmp (or |anp

pairs) in all fixture units that are being controll ed.
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11. Were three-lanp fixtures are indicated, unless swtching

arrangenents dictate otherwise, utilize a common two-Ianp ballast to
operate the center lanp in pairs of adjacent units that are nounted
in a continuous row. The ballast fixture and slave-lanp fixture
shall be factory wired with | eads or plug devices to facilitate this
circuiting. Individually nounted fixtures and the odd fixture in a
row shall utilize a single-lanp ballast for operation of the center
| anp.
C. Conpact Fluorescent Lanp Ballasts: Milti-voltage (120 — 277V),

el ectronic progranmed rapid-start type, designed for type and quantity

of lanps indicated. Ballast shall be designed for full Iight output

unl ess dimer or bi-level control is indicated. Ballasts shall include

the foll owing features:

1. Lanp end-of-life detection and shutdown circuit.

2. Automatic lanp starting after |anp replacenent.

3. Sound Rating: Cass A

4. Total Harrmonic Distortion (THD): 10 percent or |ess.

5. Transient Voltage Protection: |EEE C62.41.1 and | EEE C62. 41. 2,
Cat egory A or better.

6. Operating Frequency: 20 kHz or higher.

7. Lanp Current Crest Factor: 1.7 or |ess.

8. Ballast Factor: 0.95 or higher unless otherw se indicated.

9. Power Factor: 0.98 or higher.

10. Interference: Conply with CFR Title 47 Part 18 for limtations on
el ectromagneti ¢ and radi o-frequency interference for non-consuner
equi pnent .

11. Dimm ng ballasts shall be as per above, except dinmmble from 100%to
15171/ /1% of rated |anp lunmens. Dimming ballasts shall be
fully conpatible with the dinmng controls.

D. Ballasts for HIDfixtures: Milti-tap voltage (120 — 480V)

el ectromagnetic ballast for high intensity discharge | anps. |[nclude

the foll owing features unless otherw se indicated:

1. Ballast Grcuit: Constant-wattage autotransfornmer or regulating
hi gh- power - f act or type.

2. Mnimum Starting Tenperature: Mnus 22 deg F (Mnus 30 deg O for
singl e-1anp ball asts.

3. Rated Ambi ent Operating Tenperature: 104 deg F (40 deg O.
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4. QOpen-circuit operation that will not reduce average life.
5. Low Noise Ballasts: Mnufacturers' standard epoxy-encapsul ated
nodel s designed to mnimze audi ble fixture noi se.
E. Electronic ballast for H D netal-halide | anps shall include the

followi ng features unl ess otherw se indicated:

1.

© o~ 0N

N

10.

M ni mum Starting Tenperature: Mnus 20 deg F (M nus 29 deg C) for
singl e-1anp bal |l asts.

Rat ed Anmbi ent Qperating Tenperature: 130 deg F (54 deg O).

Lanmp end-of-life detection and shutdown circuit.

Sound Rating: Cass A

Total Harrmonic Distortion (THD): 20 percent or |ess.

Transi ent Vol tage Protection: |EEE C62.41.1 and | EEE C62. 41. 2,
Category A or better.

Lamp Current Crest Factor: 1.5 or |ess.

Power Factor: 0.90 or higher.

Interference: Conply with CFR Title 47 Part 18 for limtations on
el ectromagneti ¢ and radi o-frequency interference for non-consuner
equi pnent .

Protection: Resettable thermal.

2. 3 FLUORESCENT EMERGENCY BALLAST
A. Self-contained, nodular, battery-inverter unit, factory nmounted within

lighting fixture housing and conpatible with ballast.

1.

Emer gency Connection: COperate //one// [/ [/ fluorescent |anp(s)

continuously at an output of //1100// // // lumens each. Connect

unswitched circuit to battery-inverter unit and switched circuit to

fixture ball ast.

Test Push Button and Indicator Light: Visible and accessible

wi t hout opening fixture or entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, sinulates |oss
of normal power and denobnstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow
i ndicates trickle charge; bright glowindicates charging at end
of discharge cycle.

Battery: Seal ed, mmi ntenance-free, nickel-cadnm umtype.

Charger: Fully automatic, solid-state, constant-current type with

seal ed power transfer relay.
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5. Integral Self-Test: Automatically initiates test of unit energency

operation at required intervals. Test failure is annunciated by an
integral audible alarmand a flashing LED.
2.4 EMERGENCY LI GHTI NG UNI T
A. Conplete, self-contained unit with batteries, battery charger, one or
nore local or renote |anp heads with | anps, under-voltage relay, and
test switch.

1. Enclosure: Shall be //inpact-resistant thernoplastic// //cast
alum num /. Enclosure shall be suitable for the environnental
conditions in which installed.

2. Lanp Heads: Horizontally and vertically adjustable, nounted on the
face of the unit, except where otherw se indicated.

3. Lanps: Shall be seal ed-beam MR- 16 hal ogen, rated not |ess than
/11211 11 |/ watts at the specified DC voltage.

4., Battery: Shall be maintenance-free nickel-cadm um M ni mrum nor nal
life shall be m ni mumof 10 years.

5. Battery Charger: Dry-type full-wave rectifier with charging rates to
maintain the battery in fully-charged condition during nornal
operation, and to automatically recharge the battery within 12 hours
following a 1-1/2 hour continuous di scharge.

6. Integral Self-Test: Automatically initiates test of unit energency
operation at required intervals. Test failure is annunciated by an
integral audible alarmand a flashing LED.

2.5 LAMPS
A. Linear and U shaped T5 and T8 Fl uorescent Lanps:

1. Except as indicated below, |anps shall be |ow nmercury energy saving
type, have a col or tenperature between 3500° and 4100°K, a Col or
Rendering Index (CRI) equal or greater than 80, average rated life
equal to or greater than 24,000 hours when used with an instant
start ballast and 30,000 hours when used with a programed or rapid
start ballast (based on 3 hour starts), and be suitable for use with
di nm ng bal | asts, unless ot herw se indicated.

a. Over the beds in Intensive Care, Coronary Care, Recovery, Life
Support, and Cbservation and Treatnent areas; El ectromyographic,
Aut opsy (Necropsy), Surgery, and certain dental roons
(Exam nation, Oral Hygiene, Oral Surgery, Recovery, Labs,
Treatment, and X-Ray) use color corrected | anps having a CR of
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85 or above and a correlated col or tenperature between 5000 and

6000°K, as shown on the draw ngs.
b. G her areas as shown on the draw ngs.
2. Lanps shall conply with EPA Toxicity Characteristic Leachate
Procedure (TCLP) requirenents.

B. Conpact Fl uorescent Lanps:
1. T4, CRI 80 (mnimun), color tenperature 3500°K, average rated life

equal to or greater than 12,000 hours (based on 3 hour starts), and
suitable for use with dimm ng ballasts, unless otherw se indicated.

2. Lanps shall conply with EPA Toxicity Characteristic Leachate
Procedure (TCLP) requirenents.

C. High Intensity D scharge Lanps:

1. High-Pressure Sodium Lanps: CRI 21 (mininmum, color tenperature
/11900// /] //°K, and average rated |life of 24,000 hours.

a. Lanps shall conply with EPA Toxicity Characteristic Leachate
Procedure (TCLP) requirenents.

2. Pulse-Start, Metal-Halide Lanps: Mninum CRI 65 (mininmn, color
tenperature //4000// // //°K, and average rated |life of 15,000 hours
(based on 10 hour starts).

3. Ceramic, Pulse-Start, Metal-Halide Lanps: CRI 80 (mninmum, color

tenperature //4000// // //°K, and average rated life of 12,000 hours
(based on 10 hour starts).
2.6 RADI O | NTERFERENCE- FREE FLUORESCENT FI XTURES
SPEC WRI TER NOTE: These fixtures are for
use in Aninmal Labs, Operating Roons,
Intensive Care Units, and simlar areas.
A. Shall be specially designed for suppressing radi o-frequency energy
produced within the fixtures, and shall conmply with Departnment of
Defense M L-STD-461F and | EC | P65.
B. Lenses shall have netal nesh to prevent or reduce radio-frequency
interference. The effective light transmttance of the | enses shall be
a mnimum of 75 percent.
C. Fixture finish shall be anti-mcrobial.
D. Provide RFI line filters integral to the fixtures and wired in series
with the supply circuit conductors.

E. Ballasts shall be as specified in this Section.
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2.7 WALL MOUNTED FLUORESCENT BEDLI GHT FI XTURES

SPEC WRI TER NOTE: Designer shall

coordi nate control requirements with

pati ent bed control arrangement. Provide
wi ring di agram on the draw ngs.

A. Fixtures shall be |ensed.

B. Fixtures shall be rated for 120 Volt operation, and be powered through
the patient wall unit per Section 10 25 13, PATIENT BED SERVI CE WALLS.
C. Provide 4-position, pull cord switch to control the upward and downward

portion of the |ight separately and sinmultaneously. Include an off

position, except in single bed roons where the switch shall energize

and de-energi ze the downward light only. In the single bed roons,

provide a 2-position pull cord switch for "on-of f" control of the

downwar d | anps.

/1D. Provide |owvoltage relays and switching integration with patient bed

controls.//

SPEC WRI TER NOTE: Verify if X-ray Film
Illumnators are to be used. Current
practice is typically PACS.

2.8 X-RAY FI LM I LLUM NATORS
A. Shall be the high-intensity type, flush-nmounted in the walls. Miltiples

of the basic unit may be conbined in a common housi ng.

B. Shall have the follow ng features:

1.

6.

Fl uorescent |ighting, designed to provide uniformdiffusion of the
l'ight.

Box di nensi ons approximately 530 nm (21 i nches) high, 355 mm (14

i nches) wi de and 100 mm (4 i nches) deep.

Housi ng shall be steel. Trimshall be stainless steel and shall
extend approximately 40 mm (1-1/2 inches) fromthe edges of the
housi ng.

Vi ewi ng panel shall thernoplastic, not less than 3 nm (1/8 inch)

t hi ck.

Vi ewi ng panel shall have adequate dinmensions so the filns will not
overlap the frame and will be positioned with respect to the |ight
source for even illum nation w thout shadows.

An ON- OFF doubl e-pol e, doubl e-throw swi tch.

2.9 LED EXIT LI GHT FI XTURES
A Exit light fixtures shall neet applicable requirements of NFPA and UL.
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B. Housing and door shall be die-cast al um num

C. For general purpose exit light fixtures, door frame shall be hinged,
with latch. For vandal -resistant exit light fixtures, door frame shall
be secured with tanper-resi stant screws.

D. Finish shall be satin or fine-grain brushed al um num
There shall be no radioactive material used in the fixtures.

F. Fixtures:

1. Inscription panels shall be cast or stanped al um num a m ni mum of
2.25 mm (0.090 inch) thick, stenciled with 150 nm (6 inch) high
letters, baked with red color stable plastic or fiberglass. Lanps
shall be lum nous Light Emtting D odes (LED) nobunted in center of
letters on red color stable plastic or fiberglass.

2. Doubl e- Faced Fi xtures: Provide double-faced fixtures where required
or as shown on draw ngs.

3. Directional Arrows: Provide directional arrows as part of the
i nscription panel where required or as shown on draw ngs.
Directional arrows shall be the "chevron-type" of simlar size and
width as the letters and neet the requirenents of NFPA 101.

G Voltage: Multi-voltage (120 — 277V).

2.10 LED LI GHT FI XTURES

A. General:

1. LED light fixtures shall be in accordance with I ES, NFPA UL, as
shown on the draw ngs, and as specifi ed.

2. LED light fixtures shall be Reduction of Hazardous Substances

(RoHS) - conpl i ant .

3. LED drivers shall include the follow ng features unl ess otherw se
i ndi cat ed:
a. Mnimumefficiency: 85%at full I oad.
. Minimum Operating Ambient Temperature: -20° C. (-4° F.)

b
c. Input Voltage: 120 - 277V (£10% at 60 Hz.
d. Integral short circuit, open circuit, and overload protection.
e. Power Factor: 2 0.95.
f. Total Harmonic Distortion: < 20%.
g. Conply with FCC 47 CFR Part 15.
4. LED nodul es shall include the follow ng features unless otherw se
i ndi cat ed:
a. Conply with IES LM 79 and LM 80 requirenents.
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b. Minimum CRI 80 and color temperature 3000° K unless otherwise
specified in LI GHTI NG FI XTURE SCHEDULE
M ni mum Rated Life: 50,000 hours per |IES L70.
d. Light output lunmens as indicated in the LIGHTI NG FI XTURE
SCHEDULE
B. LED Downli ghts:
1. Housing, LED driver, and LED nodul e shall be products of the sane
manuf act urer.
C. LED Troffers
1. LED drivers, nodules, and reflector shall be accessibl e,
servi ceabl e, and repl aceable from bel ow the ceiling
2. Housing, LED driver, and LED nodul e shall be products of the sane
manuf act urer.

SPEC WRI TER NOTE: Del et e between
[l ---- 1/ if not applicable to project.
Al so del ete any other item or paragraph
not applicable to the section and
renunber the paragraphs. The designer
shall include the applicable VA Standard
Details on the draw ngs.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Installation shall be in accordance with the NEC, nmanufacturer's
instructions, and as shown on the draw ngs or specified.
B. Align, mount, and level the lighting fixtures uniformy
C. Wl l-nmounted fixtures shall be attached to the studs in the walls, or
to a 20 gauge netal backing plate that is attached to the studs in the
wal | s. Lighting fixtures shall not be attached directly to gypsum
board.
D. Lighting Fixture Supports:
1. Shall provide support for all of the fixtures. Supports may be
anchored to channels of the ceiling construction, to the structura
slab or to structural nenbers within a partition, or above a
suspended ceiling
Shall maintain the fixture positions after cleaning and rel anpi ng.
Shal | support the lighting fixtures w thout causing the ceiling or
partition to deflect.

SPEC WRI TER NOTE: Use the follow ng
paragraphs 4 and 5 where seismc
consi deration is unnecessary.

Contract No. VA797S-16-Q 0024

VA Project No. 796-16-018 26 51 00 - 14 09/ 02/ 20161



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hne, Illinois 60141

08-01-14

/4. Hardware for recessed fluorescent fixtures:

a.

Where the suspended ceiling systemis supported at the four
corners of the fixture opening, hardware devices shall clanp the
fixture to the ceiling systemstructural nenbers, or plaster
frame at not | ess than four points in such a manner as to resist
spreadi ng of the support nenbers and safely lock the fixture into
the ceiling system

Where the suspended ceiling systemis not supported at the four
corners of the fixture opening, hardware devices shal

i ndependently support the fixture fromthe building structure at

four points.

5. Hardware for surface nounting fluorescent fixtures to suspended

ceilings:

a.

b

In addition to being secured to any required outlet box, fixtures
shall be bolted to a grid ceiling systemat four points spaced
near the corners of each fixture. The bolts shall be not |ess
than 6 nm (1/4 inch) secured to channel nenbers attached to and
spanning the tops of the ceiling structural grid nenbers. Non-
turning studs may be attached to the ceiling structural grid
menbers or spanning channel s by special clips designed for the
purpose, provided they lock into place and require sinple tools
for renoval

In addition to being secured to any required outlet box, fixtures
shall be bolted to ceiling structural nmenbers at four points
spaced near the corners of each fixture. Pre-positioned 6 nm(1/4
i nch) studs or threaded plaster inserts secured to ceiling
structural menbers shall be used to bolt the fixtures to the
ceiling. In lieu of the above, 6 mm (1/4 inch) toggle bolts may
be used on new or existing ceiling provided the plaster and lath
can safely support the fixtures w thout sagging or cracking.//

SPEC WRI TER NOTE: Include the follow ng
paragraph for projects in seismc areas
of noderat e-hi gh, high and very high
seismicities as listed in Table 4 of VA
Handbook H 18-8, Seisnm c Design

Requi rements. Coordinate with the
structural engineer.

/16. Hardware for recessed lighting fixtures:
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a. Al fixture nmounting devices connecting fixtures to the ceiling

system or building structure shall have a capacity for a

hori zontal force of 100 percent of the fixture weight and a

vertical force of 400 percent of the fixture weight.

Mount i ng devices shall clanp the fixture to the ceiling system

structure (main grid runners or fixture fram ng cross runners) at

four points in such a nanner as to resist spreading of these

supporting nenbers. Each support point device shall utilize a

screw or approved hardware to "l ock" the fixture housing to the

ceiling system restraining the fixture fromnmovenent in any

direction relative to the ceiling. The screw (size No. 10

m ni mun) or approved hardware shall pass through the ceiling

menber (T-bar, channel or spline), or it nmay extend over the

i nside of the flange of the channel (or spline) that faces away

fromthe fixture, in a manner that prevents any fixture novenent.

SPEC WRI TER NOTE: Were applicable, the
foll owi ng paragraph nust be nodified to
be conpatible with any speci al
architectural requirenments for fire rated
ceilings.

In addition to the above, the following is required for fixtures

exceeding 9 kg (20 pounds) in weight.

1) Where fixtures nmounted in ASTM Standard C635 "Internedi ate
Duty" and "Heavy Duty" ceilings and wei gh between 9 kg and 25
kg (20 pounds and 56 pounds), provide two 12 gauge safety
hangers hung sl ack between di agonal corners of the fixture and
the building structure.

2) Were fixtures weigh over 25 kg (56 pounds), they shall be
i ndependent|ly supported fromthe building structure by
approved hangers. Two-way angul ar braci ng of hangers shall be
provided to prevent l|ateral notion.

Where ceiling cross runners are installed for support of |ighting

fixtures, they nmust have a carrying capacity equal to that of the

main ceiling runners and be rigidly secured to the main runners.

7. Surface nounted l|ighting fixtures:

a.

Contract No.
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secured to main ceiling runners and/or secured to cross runners.

Non-turning studs nay be attached to the main ceiling runners and
cross runners with special non-friction clip devices designed for
the purpose, provided they bolt through the runner, or are also
secured to the building structure by 12 gauge safety hangers.
Studs or bolts securing fixtures weighing in excess of 25 kg (56
pounds) shall be supported directly fromthe building structure.

b. Where ceiling cross runners are installed for support of lighting
fixtures, they nmust have a carrying capacity equal to that of the
main ceiling runners and be rigidly secured to the main runners.

c. Fixtures less than 6.8 kg (15 pounds) in weight and occupying
| ess than 3715 sq cm (two square feet) of ceiling area may, when
desi gned for the purpose, be supported directly fromthe outlet
box when all the followi ng conditions are net.

1) Screws attaching the fixture to the outlet box pass through
round holes (not key-hole slots) in the fixture body.

2) The outlet box is attached to a main ceiling runner (or cross
runner) with approved hardware

3) The outlet box is supported vertically fromthe building
structure.

d. Fixtures mounted in open construction shall be secured directly
to the building structure with approved bolting and cl anpi ng
devi ces.

8. Single or double pendant-nmounted lighting fixtures:

a. Each stem shall be supported by an approved outlet box nounted
swivel joint and canopy which holds the stem captive and provides
spring load (or approved equival ent) danpening of fixture
oscillations. Qutlet box shall be supported vertically fromthe
bui I di ng structure.

9. Qutlet boxes for support of lighting fixtures (where permtted)

shal|l be secured directly to the building structure wi th approved

devi ces or supported vertically in a hung ceiling fromthe buil ding

structure with a nine gauge wire hanger, and be secured by an
approved device to a main ceiling runner or cross runner to prevent

any horizontal novenent relative to the ceiling.//

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 26 51 00 - 17 09/ 02/ 20161



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hne, Illinois 60141

08-01- 14
E. Furnish and install the new | anps as specified for all lighting

fixtures installed under this project, and for all existing lighting
fixtures reused under this project.

F. The electrical and ceiling trades shall coordinate to ascertain that
approved lighting fixtures are furnished in the proper sizes and
installed with the proper devices (hangers, clips, trimfranes,
flanges, etc.), to match the ceiling systembeing installed

G Bond lighting fixtures to the groundi ng systemas specified in Section
26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

H. At conpletion of project, replace all defective conponents of the
lighting fixtures at no cost to the Governnent.

|. Dispose of |anps per requirenents of Section 01 74 19, CONSTRUCTI ON
WASTE MANAGEMENT//, and Section 02 41 00, DEMOLITION/ /.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Performthe foll ow ng:

1. Visual |nspection

a. Verify proper operation by operating the lighting controls.

b. Visually inspect for damage to fixtures, |enses, reflectors
diffusers, and louvers. Cean fixtures, |lenses, reflectors
di ffusers, and |ouvers that have accunul ated dust, dirt, or
fingerprints during construction.

2. Hectrical tests:

a. Exercise dinmng conponents of the lighting fixtures over ful
range of dimmng capability by operating the control devices(s)
in the presence of the //Resident Engineer// //COIR//. Cbserve
for visually detectable flicker over full dinmng range, and
repl ace defective conponents at no cost to the Governnent.

b. Burn-in all lanps that require specific aging period to operate
properly, prior to occupancy by Governnent. Burn-in period to be
40 hours mninum unless specifically recomended ot herw se by
the lanp manufacturer. Burn-in dinred fl uorescent and conpact
fluorescent |anps for at |east 100 hours at full voltage, unless
specifically reconmended ot herwi se by the | anp manuf act urer

Repl ace any | anps and ballasts which fail during burn-in.
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3.3 FOLLOW UP VERI FI CATI ON

A. Upon conpl etion of acceptance checks and tests, the Contractor shall
show by denonstration in service that the lighting systens are in good
operating condition and properly perform ng the intended function.

---END-- -

Contract No. VA797S-16-Q 0024
VA Project No. 796-16-018 26 51 00 - 19 09/ 02/ 20161






DI VI SI ON 27
COVIVUNI CATI ON






DESI GN SERVER ROOM
H nes Building 37 - Geat Lakes CMOP
Hne, Illinois 60141

06- 01- 15
SECTION 27 05 11
REQUI REMENTS FOR COMMUNI CATI ONS | NSTALLATI ONS
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section includes comon requirenents to comunicati ons
installations and applies to all sections of Division 27 and Division
28.
B. Provide conpletely functioning conmunications systens.
C. Conply with VAAR 852.236.91 and FAR cl ause 52.236-21 in circunstance of
a need for additional detail or conflict between draw ngs,
speci fications, reference standards or code.
1. 2 REFERENCES
A. Abbreviations and Acronyns
1. Refer to http://ww. cfmva.gov/til/sdetail.asp for Division 00,
ARCHI TECTURAL ABBREVI ATI ONS.
2. Additional Abbreviations and Acronyns:

A Amper e

AC Al ternating Current

AE Archi tect and Engi neer

AFF Above Fi ni shed Fl oor

AHJ Aut hority Having Jurisdiction

ANSI Anerican National Standards Institute

AVG Anerican Wre Gauge (refer to STP and UTP)
AWS Advanced Wrel ess Services

BCT Bondi ng Conductor for Tel econmuni cations (al so

Tel econmruni cati ons Bondi ng Conductor (TBC))
BDA Bi-Directional Amplifier
Bl CSI Bui I ding I ndustry Consulting Service |nternational

BI M Bui I ding I nformati on Modeling
BOM Bill of Materials

BTU British Thermal Units

BUCR Back- up Conputer Room

BTS Base Transcei ver Station
CAD Aut oCAD
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CBOPC | Conmunity Based Qut Patient Cinic

CBC Coupl ed Bondi ng Conduct or

CBOC Conmunity Based Qut Patient Cinic (refer to CBOPC,
OPC, VAMD)

CCs TIP's Cross Connection System (refer to VCCS and
HCCS)

CFE Contractor Furnished Equi prment

CFM US Departnent of Veterans Affairs Ofice of
Construction and Facilities Managenent

CFR Consol i dat ed Federal Regul ations

clo Conmuni cation Information O ficer (Facility, VISN or
Regi on)

cm Centineters

60) Central Ofice

COR Contracting Oficer Representative

CPU Central Processing Unit

Csu Custormer Service Unit

CUP Conditional Use Permt(s) — Federal/GSA for VA

dB Deci bel

dBm Deci bel Measured

dBnvV Deci bel per mlli-Volt

DC Direct Current

DEA United States Drug Enforcenment Admi nistration

DsuU Data Service Unit

EBC Equi prent Bondi ng Conduct or

ECC Engi neering Control Center (refer to DCR, EMCR)

EDGE Enhanced Data (Rates) for GSM Evol ution

EDM El ectrical Design Manual

EMCR Ener gency Managenment Control Room (refer to DCR, ECQC)

EM El ectromagnetic Interference (refer to RFl)

ENMS Emer gency Medical Service

EMT El ectrical Metallic Tubing or thin wall conduit
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ENTR Uilities Entrance Location (refer to DEMARC, POTS,
LEC)
EPBX El ectronic Digital Private Branch Exchange

ESR Vendor’s Engi neering Service Report
FA Fire Alarm
FAR Federal Acquisition Regulations in Chapter 1 of Title

48 of Code of Federal Regul ations
FMVS VA s Headquarters or Medical Center Facility's
Management Service

FR Frequency (refer to RF)

FTS Federal Tel ephone Service

GFE Gover nment Fur ni shed Equi prent
GPS d obal Positioning System

GRC Gal vani zed Rigid Metal Conduit

GSM d obal System (Station) for Mbile

HCCS TIP's Horizontal Cross Connection System (refer to
CCS & VCCS)

HDPE H gh Density Pol yet hyl ene Condui t

HDTV Advanced Tel evi sion Standards Comm ttee Hi gh-

Definition Digital Tel evision

HEC Head End Cabi nets(refer to HEIC, PA)

HElI C Head End Interface Cabinets(refer to HEC, PA)
HF H gh Frequency (Radio Band; Re FR, RF, VHF & UHF)
HSPA H gh Speed Packet Access

Hz Hertz

| BT I ntersyst em Bondi ng Term nati on (NEC 250. 94)
IC I ntercom

| CRA Infectious Control Risk Assessnent

| DEN Integrated Digital Enhanced Network

| DC I nsul ati on Di splacenment Cont act

| DF Intermediate Distribution Frame

| LSM InterimlLife Safety Measures
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| MC Rigid Intermedi ate Steel Conduit
| RM Department of Veterans Affairs O fice of Information
Resour ces Managenent
| SDN Integrated Services Digital Network
| SM Industrial, Scientific, Medical
| W& Intra-Building Wrel ess System
LAN Local Area Network
LBS Location Based Services, Leased Based Systens
LEC Local Exchange Carrier (refer to DEMARC, PBX & POTS)
LED Light Emitting Di ode
LMR Land Mobil e Radio
LTE Long Term Evol ution, or 4G Standard for Wrel ess Data
Communi cati ons Technol ogy
M Met er
MAS Medi cal Administration Service
MATV Mast er Antenna Tel evi si on
MCR Mai n Comput er Room
MCOR Mai n Conmput er Qperators Room
VDF Main Distribution Frame
VH Manhol es or Mai nt enance Hol es
MHz Megaherts (10° Hz)
nm MIlinmeter
MoU Menor andum of Under st andi ng
MV M crowave (RF Band, Equi pnent or Services)
NI D Network Interface Device (refer to DEMARC)
NEC National Electric Code
NOR Net wor k Oper ati ons Room
NRTL OSHA National |y Recogni zed Testing Laboratory
NS Nurse Stations

NTI A U S. Department of Commerce Nati onal
Tel econmmmuni cations and | nformati on Adnini stration

CEM Origi nal Equi prent Manuf act urer
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a &T Ofice of Informati on and Technol ogy

oPC VA's Qutpatient Clinic (refer to CBOC, VAM)

OSH Department of Veterans Affairs O fice of Qccupati onal
Saf ety and Heal th

OSHA United States Departnent of Labor Occupational Safety
and Health Admi nistration

OTDR Opti cal Time-Domain Refl ectometer

PA Public Address System (refer to HE, HEIC, RPEC)

PBX Private Branch Exchange (refer to DEMARC, LEC, POTS)

PCR Police Control Room (refer to SPCC, could be
desi gnat ed SCC)

PCS Per sonal Communi cations Service (refer to UPCS)

PE Pr of essi onal Engi neer

PM Proj ect Manager

PoE Power over Et hernet

POTS Plain O d Tel ephone Service (refer to DEMARC, LEC,
PBX)

PSTN Public Switched Tel ephone Network
PSRAS | Public Safety Radio Amplification Systens

PTS Pay Tel ephone Station

PVvC Pol y- Vi nyl Chloride

PVWR Power (in Watts)

RAN Radi o Access Network

RBB Rack Bondi ng Busbar

RE Resi dent Engi neer or Senior Resident Engi neer

RF Radi o Frequency (refer to FR)

RFI Radi o Frequency Interference (refer to EM)

RFI D RF ldentification (Equi prment, System or Personnel)

RMC Ri gid Metal Conduit

RMU Rack Mounting Unit

RPEC Radi o Pagi ng Equi pnent Cabi nets(refer to HEC, HEIC,
PA)
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RTLS Real Time Location Service or System

RUS Rural Utilities Service

SCC Security Control Console (refer to PCR, SPCC)

SMCS Spect rum Managenent and Communi cations Security
( COVSECQ)

SFO Solicitation for Offers

SME Subj ect Matter Experts (refer to AHJ)

SMR Speci al i zed Mbile Radio

SNVB Security Managenent System

SNVP Si npl e Networ k Managenent Protocol

SPCC Security Police Control Center (refer to PCR, SM5)

STP Shi el ded Bal anced Twi sted Pair (refer to UTP)

STR St acked Tel ecomuni cati ons Room

TAC VA's Technol ogy Acquisition Center, Austin, Texas

TCO Tel econmmuni cati ons CQutl et

TER Tel ephone Equi prrent Room

TGB Tel econmruni cati ons Groundi ng Busbar (al so Secondary
Bondi ng Busbar (SBB))

TIP Tel ecommuni cations Infrastructure Pl ant

T™MEB Tel econmuni cati ons Main Groundi ng Busbar (al so
Pri mary Bondi ng Busbar (PBB))

TVB Traffic Managenment System

TOR Tel ephone QOperators Room

TP Bal anced Twi sted Pair (refer to STP and UTP)

TR Tel econmuni cati ons Room (refer to STR)

TWP Twi sted Pair

UHF Utra H gh Frequency (Radio)

UMT'S Uni versal Mbbil e Tel econmuni cati ons System

UPCS Unl i censed Personal Comuni cations Service (refer to
PCS)

UPS Uni nterrupti bl e Power Supply

usc United States Code
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UTtpP Unshi el ded Bal anced Twi sted Pair (refer to TP and
STP)
w U traviol et
\Y Vol ts
VAAR Veterans Affairs Acquisition Regul ation
VACO Veterans Affairs Central Ofice
VAMC VA Medical Center (refer to CBOC, OPC, VACO
VCCS TIPs Vertical Cross Connection System (refer to CCS
and HCCS)
VHF Very Hi gh Frequency (Radi o)
VI SN Veterans Integrated Services Network (refers to
geogr aphi cal region)
VSR Vol tage Standi ng Wave Radi o
W Watts
\EB Wrl d El ectroni c Broadcast
WMAX | Worl dwide Interoperability (for MW Access)
W - FI Wreless Fidelity
WMI'S Wrel ess Medical Telenetry Service
WSP Wrel ess Service Providers

B. Definitions:

1. Access Floor: Pathway system of renovable floor panels supported on

adj ust abl e pedestals to all ow cable placenment in area bel ow
2. BNC Connector (BNC): United States Mlitary Standard M L-C39012/21
bayonet -type coaxi al connector with quick tw st mating/unmating, and

two lugs preventing accidental disconnection frompulling forces on

cabl e.

3. Bond: Permanent joining of nmetallic parts to forman electrically

conductive path to ensure electrical continuity and capacity to

safely conduct any currents likely to be inposed to earth ground.

Bundl ed M croducts: Al forns of jacketed m croducts.

Conduit: Includes all raceway types specified.

Conveniently Accessi ble: Capable of being reached w thout use of

| adders, or without clinbing or crawling under or over obstacles

Contract No. VA797S-16- Q 0024
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such as, notors, punps, belt guards, transformers, piping, ductwork,

conduit and raceways.

Distributed (in house) Antenna System (DAS): An Enmergency Radio
Conmuni cations Systeminstalled for Energency Responder (or first
responders and Government personnel) use while inside facility to
mai ntai n contact with each respective control point; refer to
Section 27 53 19, DI STRI BUTED RADI O ANTENNA (W TH N BUI LDI NG

EQUI PMENT AND SYSTEMS

DEMARC, Extended DMARC or ENTR: Service provider's nmain point of
demarcati on owned by LEC or service provider and establishes a
physi cal point where service provider's responsibilities for service
and mai ntenance end. This point is called NND, in data networks.

Ef fectively Gounded: Intentionally bonded to earth through
connections of |ow inpedance having current carrying capacity to
prevent buildup of currents and voltages resulting in hazard to
equi prent or persons.

El ectrical Supervision: Analyzing a system s function and conponents
(i.e. cable breaks / shorts, inoperative stations, lights, LEDs and
states of change, fromprinmary to backup) on a 24/7/ 365 basis;
provide aural and visual energency notification signals to nininmum
two renote designated or accepted nonitoring stations.

El ectrostatic Interference (ESI) or Electrostatic D scharge
Interference: Refer to EM and RFI

Emergency Call Systenms: Wall units (in parking garages and
stairwel I s) and pedestal nounts (in parking lots) typically provided
with a strobe, camera and two-way audi 0 communi cation functions.

// Addi tional units are typically provided in facility s energency
room designated nurses stations, director’s office, Disaster
Control Center, SCC, ECC.//

Project 25 (2014) (P25 (TIA-102 Series)): Set of standards for

| ocal, state and Federal public safety organizations and agencies
digital LMR services. P25 is applicable to LMR equi pnent aut horized
or licensed under the US Departnent of Commerce Nationa

Tel ecommuni cations and I nformati on Administration or FCC rul es and
regulations, and is a required standard capability for all LM

equi pnent and syst emns.
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Groundi ng El ectrode Conductor: (GEC) Conductor connected to earth

groundi ng el ectrode.

G oundi ng El ectrode System Electrodes through which an effective
connection to earth is established, including supplenentary,
conmuni cati ons system groundi ng el ectrodes and GEC.

G oundi ng Equal i zer or Backbone Bondi ng Conductor (BBC): Conductor
that interconnects el enents of tel econmuni cati ons groundi ng
infrastructure.

Head End (HE): Equi pment, hardware and software, or a naster
facility at originating point in a comrmunications system designed
for centralized comunications control, signal processing, and
distribution that acts as a common point of connection between
equi pnent and devi ces connected to a network of interconnected
equi pnent, possessing greatest authority for allowing information to
be exchanged, wi th whom ot her equi pnent is subordi nate.

M croducts: Al forms of air blown fiber pathways.

Om A unit of restive neasuremnent.

Recei ved Signal Strength Indication (RSSI): A measurenent of power
present in a received RF signal.

Service Provider Denarcation Point (SPDP): Not owned by LEC or
service provider, but designated by Government as point within
facility considered the DEMARC.

Sound (SND): Changing air pressure to audible signals over given
ti me span.

System Specific hardware, firmware, and software, functioning
together as a unit, performing task for which it was designed.

Tel ecomuni cati ons Bondi ng Backbone (TBB): Conductors of appropriate
size (mnimmb53.49 nmm2 [1/0 AWF ) stranded copper wire, that
connect to Grounding El ectrode Systemand route to

t el ecomuni cati ons main groundi ng busbar (TM3) and circulate to

i nterconnect various TGBs and ot her | ocations shown on draw ngs.
Voi ce over Internet Protocol (VolP): A tel ephone systemin which
voi ce signals are converted to packets and transnmitted over LAN
networ k using Transm ssion Control Protocol (TCP)/Internet Protocol
(IP). VAS VolP is not listed or coded for life and public safety,

critical, energency or other protection functions. Wen VolP system
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or equipnent is provided instead of PBX system or equi pnent, each TR

(STR) and DEMARC requires increased AC power provided to conpensate
for loss of PBX s tel ephone instrunment |ine power; and, to
conpensate for absence of PBX s UPS capability.

26. Wde Area Network (WAN): A digital network that transcends |ocalized
LANs within a given geographic |location. VA S WAN LAN i s not
nationally listed or coded for life and public safety, critical
enmergency or other safety functions.

1.3 APPLI CABLE PUBLI CATI ONS

A. Applicability of Standards: Unless docunments include nore stringent
requi rements, applicable construction industry standards have sane
force and effect as if bound or copied directly into the docunents to
extent referenced. Such standards are nmade a part of these docunents
by reference.

1. Each entity engaged in construction nust be famliar with industry
standards applicable to its construction activity.

2. ontain standards directly from publication source, where copies of
standards are needed to performa required construction activity.

B. Governnent Codes, Standards and Executive Orders: Refer to
http://ww. cfmva. gov/ TIL/cPro. asp
1. Federal Communications Comm ssion, (FCC) CFR, Title 47:

Part 15 Restrictions of use for Part 15 listed RF

Equi prent in Safety of Life Energency Functions

and Equi pment Locati ons
Part 47 Chapter A, Paragraphs 6.1-6.23, Access to
Tel ecomuni cati ons Service, Tel econmuni cati ons

Equi prent and Custoner Prem ses Equi prent

Part 58 Tel evi si on Broadcast Service

Part 73 Radi o and Tel evi si on Broadcast Rul es

Part 90 Rul es and Regul ati ons, Appendix C

Form 854 Antenna Structure Registration

Chapter XXI11I Nat i onal Tel econmuni cations and I nformation

Admi ni stration (NTIA P/ O Conmerce, Chapter
XXI'l1) the ‘Red Book’— Chapters 7, 8 & 9
conpliments CFR, Title 47, FCC Part 15, RF

Contract No. VA797S-16- Q 0024
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Restriction of Use and Conpliance in “Safety of
Li fe” Functions & Locations

(Title 7, USC, Chapter 55, Sections

2201, 2202 & 2203: RUS 1755 Tel ecommuni cati ons St andards and

Spec
RUS
RUS

RUS
RUS
RUS

RUS
RUS
RUS
RUS
RUS

3. US Departnment of Commerce/ National

Tech
Fl PS
Fl PS

FI PS

FI PS

FI PS
FI PS

FI PS

FI PS
FI PS

ifications for
Bul I 1751F-630
Bul I 1751F- 640
Bul | 1751F-643
Bul I 1751F- 815
Bul I 1753F-201
Bul I 1753F-401
Bul I 345-50
Bul I 345-65
Bul I 345-72
Bul I 345-83

nol ogy, (NI ST) :
PUB 1-1
PUB 100/ 1

PUB 140/ 2

PUB 143

160/ 2
175

191

197
199

Contract No. VA797S-16- Q 0024

VA Project No.

796-16-018

Mat eri al s,

Equi prent and Constructi on:
Design of Aerial Cable Plants
Desi gn of Buried Cable Plant,

Consi der at i ons

Physi cal

Under ground Pl ant Design
El ectrical Protection of CQutside Plants,
Accept ance Tests of Tel ecommunications Plants
(PG 4)

Splici ng Copper and Fiber Optic Cables (PC 2)
Trunk Carrier Systens (PE-60)

Shi el d Bondi ng Connectors (PE-65)

Filled Splice dosures (PE-74)

Gas Tube Surge Arrestors (PE-80)

Institute of Standards

Tel ecomuni cati ons I nformati on Exchange

Equi pnent (DTE)
Crcuit Term nating Equiprent for operation

wi th Packet Switched Networks,

Interface between Data Term na

or Between Two

DTEs, by Dedicated Circuit

Tel ecomuni cations Information Security

Al gorithns

General Purpose 37 Position Interface between

DTE and Data Circuit Terni nating Equi pnent
El ectronic Data |Interchange (EDI),

Federal Building Standard for

Tel ecomuni cati ons Pat hway and Spaces
Guideline for the Analysis of Local Area
Net wor k Security

Advanced Encryption Standard (AES)
Standards for Security Categorization of

Federal Information and Information Systens
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4., US Departrment of Defense, (DoD):

M L- STD- 188- 110 Interoperability and Perfornmance Standards for
Dat a Mbdens

M L- STD- 188- 114 El ectrical Characteristics of Digital Interface
Crcuits

M L- STD- 188- 115 Conmuni cations Timng and Synchroni zati ons
Subsyst ens

M L- C- 28883 Advanced Narrowband Digital Voice Term nals

M L- G 39012/ 21 Connectors, Receptacle, Electrical, Coaxial,

Radi o Frequency, (Series BNC (Uncabl ed), Socket
Contact, Jam Nut Munted, C ass 2)
5. US Departnent of Health and Human Servi ces:
The Health I nsurance Portability and Accountability Act of 1996
(H PAA) Privacy, Security and Breach Notification Rules
6. US Departnent of Justice:
2010 Anericans with Disabilities Act Standards for Accessible Design

( ADAAD) .
7. US Department of Labor, (DoL) - Public Law 426-62 — CFR, Title 29,

Part 1910, Chapter XVII - Cccupational Safety and Health

Admi ni strati on (OSHA), Cccupational Safety and Health Standards):

Subpart 7 Approved NRTLs; obtain a copy at
http://ww. osha. gov/dts/otpca/nrtl/fag nrtl.htm
h

Subpart 35 Conpl i ance with NFPA 101, Life Safety Code

Subpart 36 Desi gn and Construction Requirenments for Exit
Rout es

Subpart 268 Tel ecomuni cati ons

Subpart 305 Wring Methods, Conponents, and Equi pnment for
General Use

Subpart 508 Americans with Disabilities Act Accessibility

Gui del i nes; technical requirenent for
accessibility to buildings and facilities by
individuals with disabilities
8. US Department of Transportation, (DoT):
a. Public Law 85-625, CFR, Title 49, Part 1, Subpart C - Federal
Avi ati on Administration (FAA): AC 110/ 460-1D & AC 707 / 460-2E -
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Advi sory Circulars Standards for Construction of Antenna Towers,

and 7450 and 7460-2 — Antenna Construction Registration Forns.

9. US Department of Veterans Affairs (VA): Ofice of Tel econmunications
(O &T), MP-6, PART VIII, TELECOVWMUNI CATI ONS, CHAPTER 5, AUDI O RADI O
AND TELEVI SI ON (and COVSEC) COVMUNI CATI ONS SYSTEMS: Spectrum
Managenent and COMVBEC Service (SMCS), AHJ for:

a. CoG “Continuance of CGovernnment” conmunications gui delines and
conpl i ance.

b. COVBEC, “VA wi de coordination and control of security classified
comuni cation assets.”

c. COOP, “Continuance of Operations” energency conmmunications
gui del i nes and conpl i ance.

d. FAA, FCC, and US Departnent of Conmerce Nati onal
Tel ecommuni cations and Informati on Administration, “VA wide RF
Co-ordi nation, Conpliance and Licensing.”

e. Handbook 6100 — Tel ecommruni cations: Cyber and Information
Security Ofice of Cyber and Information Security, and Handbook
6500 — Information Security Program

f. Low Vol tage Special Conmuni cations Systens “Design, Engineering,
Construction Contract Specifications and Drawi ngs Conformty,
Proof of Performance Testing, VA Conpliance and Life Safety
Certifications for CFM and VA Facility Low Vol t age Speci al
Conmuni cations Projects (except Fire Alarm Tel ephone and Data
Systens).”

g. SATCOM *“Satellite Comunications” guidelines and conpliance, and
Security and Law Enforcenment Systens — “Coordi nates the Design,
Engi neering, Construction Contract Specifications and Draw ngs
Conformty, Proof of Performance Testing, VA Conpliance, DEA and
Public Safety Certification(s) for CFMand VA Facility Security
Low Vol t age Special Communi cations and Physical Security
Pr oj ect s.

h. VHA's National Center for Patient Safety — Veterans Heal th
Admi ni stration (VHA) Warning System Failure of Medical A arm
Systens using Pagi ng Technology to Notify Cinical Staff, July
2004.
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i. VA's CECSH, concurrence with warning identified in VA Directive

7700.

j. Wreless and Handhel d Devices, “Cuidelines and Conpliance,”
k. Ofice of Security and Law Enforcenent: VA Directive 0730 and
Heal th Special Presidential Directive (HSPD)-12.
C. NRTL Standards: Refer to https://ww. osha. gov/dts/otpca/nrtl/index.htm
1. Canadi an Standards Association (CSA); sanme tests as presented by UL

2. Conmuni cations Certifications Laboratory (CEL); sanme tests as

presented by UL.

3. Intertek Testing Services NA, Inc., (ITSNA), fornmerly Edison Testing

Laboratory (ETL) sanme tests as presented by UL).

4., Underwriters Laboratory (UL):

1- 2005
5-2011
6- 2007
44-010
50- 1995
65-2010
83-2008
96- 2005
96A- 2007

360- 2013
444-2008

467- 2013

486A- 486B- 2013
486C- 2013
486D- 2005
486E- 2009

493- 2007

497/ 497N 497B/ 497C
497D/ 497E

Contract No. VA797S-16- Q 0024
VA Project No. 796-16-018

Fl exi bl e Metal Conduit

Surface Metal Raceway and Fittings

Ri gid Metal Conduit

Ther noset -1 nsul ated Wres and Cabl es

Encl osures for Electrical Equi pment

Wred Cabinets

Ther nopl asti c-1nsul ated Wres and Cabl es

Li ghtni ng Protecti on Conponents

Installation Requirenents for Lightning
Protecti on Systens

Li qui d-Ti ght Fl exi bl e Steel Conduit

Comuni cat i ons Cabl es

G oundi ng and Bondi ng Equi prment

Wre Connectors

Splicing Wre Connectors

Seal ed Wre Connector Systens

Standard for Equi pment Wring Termnals for Use
wi th Al um num and/ or Copper Conductors

Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch Circuit Cable

Protectors for Paired Conductors/ Conmuni cati ons

Circuits/Data Comruni cations and Fire Al arm
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Circuits/coaxial circuits/voltage
protections/ Antenna Lead In
510- 2005 Pol yvi nyl Chloride, Polyethylene and Rubber
I nsul ati ng Tape
514A- 2013 Metal lic Qutlet Boxes
514B- 2012 Fittings for Cable and Conduit
514C- 1996 Nonnetal lic Qutlet Boxes, Flush-Device Boxes
and Covers
651- 2011 Schedul e 40 and 80 Rigid PVC Conduit
651A- 2011 Type EB and A Rigid PVC Conduit and HDPE
Condui t
797-2007 El ectrical Metallic Tubing
884- 2011 Under fl oor Raceways and Fittings
1069- 2007 Hospital Signaling and Nurse Call Equi pnent
1242-2006 Intermedi ate Metal Conduit
1449- 2006 Standard for Transient Voltage Surge
Suppr essors
1479- 2003 Fire Tests of Through-Penetration Fire Stops
1480- 2003 Speaker Standards for Fire Alarm Energency,
Commer ci al and Prof essi onal use
1666- 2007 Standard for Wre/Cable Vertical (Riser) Tray
Fl ame Tests
1685- 2007 Vertical Tray Fire Protection and Snoke Rel ease
Test for Electrical and Fiber Optic Cables
1861- 2012 Communi cation Circuit Accessories
1863- 2013 Standard for Safety, conmunications Circuits

Accessori es

1865- 2007 Standard for Safety for Vertical-Tray Fire
Protecti on and Snoke- Rel ease Test for
El ectrical and Optical - Fi ber Cabl es

2024- 2011 Standard for Optical Fiber Raceways

2024- 2014 Standard for Cable Routing Assenblies and
Conmuni cati ons Raceways

2196- 2001 Standard for Test of Fire Resistive Cable

60950-1 ed. 2-2014 I nformati on Technol ogy Equi pment Safety
D. Industry Standards:
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1. Advanced Tel evi si on Systens Conmittee (ATSC):

A/ 53 Part 1:

A/ 53 Part 2:

A/ 53 Part 3:

A/ 53 Part 4:

A/ 53 Part 5:

A/ 53 Part 6:

2013

2011

2013

2009

2014

2014

ATSC Digital Television Standard, Part 1,
Digital Television System

ATSC Digital Television Standard, Part 2,

RF/ Transm ssi on System Characteristics

ATSC Digital Television Standard, Part 3,
Service Miltiplex and Transport System
Characteristics

ATSC Digital Television Standard, Part 4, MPEG
2 Video System Characteristics

ATSC Digital Television Standard, Part 5, AC 3
Audi o System Characteristics

ATSC digital Television Standard, Part 6,
Enhanced AC-3 Audi o System Characteristics

2. Arerican Institute of Architects (AlA): 2006 Cuidelines for Design &
Construction of Health Care Facilities.
3. Anmerican Society of Mechani cal Engineers (ASM):

A17.1 (2013)

17.3 (2011)

17.4 (2009)
17.5 (2011)

4. Anerican Society for

Bl (2001)

BS (2004)

D1557 (2012)

Contract No. VA797S-16- Q 0024

VA Project No. 796-16-018

Safety Code for Elevators and Escal ators

I ncl udes Requi renents for Elevators,

Escal ators, Dunbwaiters, Myving Wal ks, Materi al
Lifts, and Dunbwai ters with Automatic Transfer
Devi ces

Saf ety Code for Existing Elevators and

Escal at ors

CGui de for Energency Personnel

El evat or and Escal ator El ectrical Equi pnent
Testing and Materials (ASTM:

St andard Specification for Hard-Drawn Copper
Wre

St andard Speci fication for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium Hard,
or Soft

St andard Test Methods for Laboratory Compaction
Characteristics of Soil Using Mdified Effort
56,000 ft-1bf/ft3 (2,700 kN-m nB)
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D2301 (2004) St andard Specification for Vinyl Chloride

Pl astic Pressure Sensitive Electrical
I nsul ati ng Tape

B258- 02 (2008) St andard Specification for Standard Noni nal
Di aneters and Cross-Sectional Areas of AWG
Si zes of Solid Round Wres Used as El ectri cal
Conduct ors

D709- 01(2007) St andard Speci fication for Lam nated
Thernosetting Materials
D4566 (2008) St andard Test Methods for Electrical

Per f ormance Properties of Insulations and
Jackets for Tel econmuni cations Wre and Cabl e
5. American Tel ephone and Tel egraph Corporation (AT&T) - Obtain

foll ow ng AT&T Publications at https://ebiznet.sbc. coml SBCNEBS/ ) :

ATT-TP-76200 (2013) Network Equi pnent and Power Groundi ng,
Envi ronnmental, and Physical Design Requirenents

ATT- TP- 76300( 2012) Merged AT&T Affiliate Conpanies Installation
Requi rement s

ATT-TP-76305 (2013) Conmon Systens Cable and Wre Installation and
Renoval Requirenents - Cabl e Racks and Raceways

ATT-TP-76306 (2009) Electrostatic D scharge Control

ATT- TP- 76400 (2012) Detail Engineering Requirenments

ATT- TP- 76402 (2013) AT&T Rai sed Access Fl oor Engi neering and
Installation Requirenments

ATT- TP- 76405 (2011) Technical Requirements for Supplenmental Cooling
Systens in Network Equi pment Environments

ATT-TP-76416 (2011) G ounding and Bondi ng Requirenments for Network
Facilities

ATT- TP- 76440 (2005) Ethernet Specification

ATT- TP- 76450 (2013) Conmmon Systens Equi prent | nterconnection
St andards for AT&T Network Equi pnent Spaces

ATT- TP-76461 (2008) Fiber Optic O eaning

ATT- TP- 76900 (2010) AT&T Installation Testing Requirenent

ATT-TP-76911 (1999) AT&T LEC Techni cal Publication Notice

6. British Standards Institution (BSI):
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BS EN 50109-2 Hand Crinping Tools - Tools for The Crinp

Termination of Electric Cables and Wres for
Low Frequency and Radi o Frequency Applications
— All Parts & Sections. October 1997
7. Building Industry Consulting Service International (BICSI):
ANSI/ BI CSI 002-2011 Data Center Design and | nplenentati on Best
Practices
ANSI / BI CSI 004-2012 Information Technol ogy Systens Design and
I npl ement ati on Best Practices for Heal thcare
Institutions and Facilities
ANSI / NECA/ Bl CSl
568- 2006 Standard for Installing Conmmrercial Building
Tel ecomuni cati ons Cabl i ng
NECA/ BI CSI 607-2011 Standard for Tel econmuni cati ons Bondi ng and
Groundi ng Pl anning and Installation Methods for
Conmer ci al Bui | di ngs
ANSI / BI CSI 005-2013 Electronic Safety and Security (ESS) System
Design and | npl enmentati on Best Practices
8. El ectronic Conmponents Assenblies and Materials Association, (ECA).
ECA El A/ RS-270 (1973) Tool s, Crinping, Solderless Wring Devices —
Recommended Procedures for User Certification
El A/ ECA 310- E (2005) Cabi nets, and Associ ated Equi pnent
9. Facility Guidelines Institute: 2010 Cui delines for Design and
Construction of Health Care Facilities.
10. Insul ated Cabl e Engi neers Association (I1CEA):

ANSI /| CEA

S- 80-576- 2002 Category 1 & 2 Individually Unshiel ded Twi st ed-
Pair Indoor Cables for Use in Communications
Wring Systens

ANSI /| CEA

S-84-608-2010 Tel ecomuni cati ons Cable, Filled Polyol efin
I nsul at ed Copper Conductor, S-87-640(2011)
Optical Fiber Qutside Plant Communi cations
Cabl e

ANSI / | CEA

Contract No. VA797S-16- Q 0024
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S-90- 661-2012 Category 3, 5, & 5e Individually Unshiel ded

Twi st ed- Pair | ndoor Cable for Use in General
Pur pose and LAN Conmuni cation Wring Systens

S- 98- 688 (2012) Br oadband Twi sted Pair Cable Aircore,
Pol yol efin I nsul at ed, Copper Conductors
S-99-689 (2012) Br oadband Twi sted Pair Cable Filled, Polyolefin

I nsul at ed, Copper Conductors

| CEA S-102-700

(2004) Category 6 Individually Unshi el ded Twi sted Pair
I ndoor Cables (Wth or Wthout an Overall
Shield) for use in Communications Wring
Systens Techni cal Requirenents

11. Institute of Electrical and El ectronics Engi neers (IEEE):

| SSN 0739- 5175 March- Apri |l 2008 Engi neering in Medicine and
Bi ol ogy Magazi ne, |EEE (Vol une: 27, I|ssue:?2)
Medi cal Grade-M ssion Critical-Wreless

Net wor ks
| EEE C2-2012 Nati onal Electrical Safety Code (NESC)
C62. 41. 2-2002/
Cor 1-2012 | EEE Recomended Practice on Characterization of

Surges in Low Voltage (1000 V and Less) AC
Power Circuits 4)

C62. 45- 2002 | EEE Recommended Practice on Surge Testing for
Equi pmrent Connected to Low Vol tage (1000 V and
Less) AC Power Circuits

81-2012 | EEE Guide for Measuring Earth Resistivity, Gound
| npedance, and Earth Surface Potentials of a

Groundi ng System

100- 1992 | EEE t he New | EEE St andards Dictionary of
El ectrical and El ectronics Terns

602- 2007 | EEE Recommended Practice for Electric Systens
in Health Care Facilities

1100- 2005 | EEE Recomended Practice for Powering and

Groundi ng El ectroni c Equi pnent
12. International Code Council:
AC193 (2014) Mechani cal Anchors in Concrete El enents
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13. International Organization for Standardization (1SO:

I SO TR 21730 (2007) Use of Mbile Wreless Conmmuni cation and
Conputing Technology in Healthcare Facilities -
Reconmmendati ons for El ectromagnetic
Conpatibility (Managenent of Unintentional
El ectromagnetic Interference) wth Medi cal

Devi ces
14. National Electrical Manufacturers Association (NEMA):
NEMA 250 (2008) Encl osures for Electrical Equipnent (1,000V
Maxi mum)

ANSI C62. 61 (1993) American National Standard for Gas Tube Surge
Arresters on Wre Line Tel ephone Grcuits

ANSI/NEVA FB 1 (2012)Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing EM)
and Cabl e

ANSI / NEMA OS 1 (2009) Sheet-Steel Qutlet Boxes, Device Boxes, Covers,
and Box Supports

NEMA SB 19 (R2007) NEMA I nstallation Guide for Nurse Call Systens

TC 3 (2004) Pol yvinyl Chloride (PVC) Fittings for Use with
Ri gi d PVC Conduit and Tubi ng
NEMVA VE 2 (2006) Cabl e Tray Installation Guidelines
15. National Fire Protection Association (NFPA):
70E- 2015 Standard for Electrical Safety in the Wrkpl ace
70-2014 Nati onal Electrical Code (NEC)
72-2013 Nati onal Fire Al arm Code
75-2013 Standard for the Fire Protection of Information

Technol ogi cal Equi pnent
76-2012 Recommended Practice for the Fire Protection of

Tel ecomruni cations Facilities

77-2014 Recomrended Practice on Static Electricity
90A- 2015 Standard for the Installation of Ar
Condi tioning and Ventil ating Systens
99- 2015 Heal th Care Facilities Code
101- 2015 Life Safety Code
241 Saf eguardi ng construction, alternation and

Denolition Operations
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255- 2006 St andard Met hod of Test of Surface Burning
Characteristics of Building Materials
262 - 2011 St andard Method of Test for Flame Travel and

Smoke of Wres and Cables for Use in Air-
Handl i ng Spaces

780- 2014 Standard for the Installation of Lightning
Protecti on Systens

1221-2013 Standard for the Installation, Muintenance, and
Use of Energency Services Conmuni cations
Systens

5000- 2015 Bui | di ng Construction and Safety Code

16. Society for Protective Coatings (SSPC):
SSPC SP 6/ NACE No. 3 (2007) Conmercial Blast C eaning
17. Society of Cable Tel ecomunications Engi neers (SCTE):
ANSI / SCTE 15 2006 Speci fication for Trunk, Feeder and
Di stribution Coaxial Cable

18. Tel econmuni cations I ndustry Association (TIA):

TI A-120 Seri es Tel ecomruni cations Land Mobil e comruni cati ons
(APCQO Project 25) (January 2014)
TI A TSB- 140 Addi ti onal CGuidelines for Field-Testing Length,

Loss and Polarity of Optical Fiber Cabling
Systens (2004)

Tl A- 155 CGui del ines for the Assessnment and Mtigation of
Install ed Category 6 Cabling to Support
10GBASE- T (2010)

TI A TSB-162- A Tel ecomuni cati ons Cabling Cuidelines for
Wrel ess Access Points (2013)

Tl A-222-G Structural Standard for Antenna Supporting
Structures and Antennas (2014)

TI A/ El A-423-B El ectrical Characteristics of Unbal anced
Voltage Digital Interface Circuits (2012)

Tl A- 455-C General Requirenments for Standard Test

Procedures for Optical Fibers, Cables,
Transducers, Sensors, Connecting and

Term nating Devices, and other Fiber Optic
Conponent s (August 2014)
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TI A- 455-61- A

TI A- 472D000- B

ANSI / TI A-492-B

ANSI / TI A- 492AAAB- A

TI A- 492CAAA

TI A- 492E000

TI A-526-7-B

TI A-526. 14- A

TI A- 568
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FOTP-53 Attenuation by Substitution

Measurements for Miltinode G aded-|ndex Optical
Fi bers in Fiber Assenblies (Long Length)

( Sept ember 2001)

FOTP-61 Measurenent of Fiber of Cable
Attenuation Using an OTDR (July 2003)

Fi ber Optic Comunications Cable for CQutside

Pl ant Use (July 2007)

62.5-u Core D ameter/125-um C addi ng Di anet er
C ass la Graded-Index Miltinmode Optical Fibers
(Novenber 2009)

50-um Core Di aneter/125-um C addi ng Di anet er
Class | A Graded-Index Miltinode Optically
Optimi zed Anerican Standard Fi bers (Novenber
2009

Detail Specification for Gass |IVa D spersion-
Unshifted Single-Mde Optical Fibers (Septenber
2002)

Sectional Specification for Cass |IVd Nonzero-
Di spersi on Single-Mde Optical Fibers for the
1,550 nm W ndow ( Sept emrber 2002)

Measurement of Optical Power Loss of Installed
Si ngl e- Mode Fi ber Cable Plant — OFSTP-7
(Decenber 2008)

Opti cal Power Loss Measurenents of Installed
Mil ti mode Fi ber Cable Plant — SFSTP-14 (August
1998)

Revi sion/Editi on: C Commercial Building

Tel ecomuni cati ons Cabling Standard Set: (TIA-
568- C. 0-2 Ceneric Tel ecommuni cati ons Cabl i ng
for Customer Prem ses (2012), TIA-568-C. 1-1
Conmer ci al Bui | di ng Tel econmuni cati ons Cabli ng
Standard Part 1. General Requirenents (2012),
TI A-568-C. 2 Commer ci al Buil di ng

Tel ecomuni cati ons Cabling Standard—Part 2:

Bal anced Twi sted Pair Cabling Conponents
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TI A- 569

TI A-574

TI A/ El A-590- A

TI A-598-D

TI A- 604-10-B

ANSI / TI A- 606- B

Tl A- 607-B

TI A- 613

ANSI / TI A-758-B

ANSI / TI A- 854

ANSI / TI A-862- A

TI A-942-A

TI A- 1152

Contract No. VA797S-16- Q 0024
VA Project No. 796-16-018

H ne, Illinois 60141

06- 01- 15
(2009), TIA-568-C. 3-1 Optical Fiber Cabling

Conponents Standard, (2011) AND Tl A-568-C. 4

Br oadband Coaxi al Cabling and Conponents
Standard (2011) with addenduns and erratas

Revi si on/Editi on C Tel ecomuni cati ons Pat hways
and Spaces (March 2013)

Posi ti on Non-Synchronous |Interface between Data
Term nal equi pment and Data Circuit Term nating
Equi prent Enpl oyi ng Serial Binary |nterchange
(May 2003)

Standard for Physical Location and Protection
of Bel ow Ground Fi ber Optic Cable Plant (July
2001)

Opti cal Fiber Cable Col or Coding (January 2005)
Fi ber Optic Connector Intermateablility

St andard (August 2008)

Admi ni stration Standard for Tel ecommuni cations
Infrastructure (2012)

Generi c Tel econmuni cati ons Bondi ng and
Groundi ng (Earthing) For Customer Prem ses
(January 2013)

H gh Speed Serial Interface for Data Term nal
Equi prent and Data Circuit Term nal Equi pnent

( Sept ember 2005)

Cust oner - owned Qutsi de Pl ant Tel econmuni cati ons
Infrastructure Standard (April 2012)

A Full Duplex Ethernet Specification for 1000
Mo/s (1000BASE- TX) Operating over Category 6
Bal anced Twi sted-Pair Cabling (2001)

Bui | di ng Aut omati on Systens Cabling Standard
(April 2011)

Tel ecomuni cations Infrastructure Standard for
Data Centers (March 2014)

Requirements for Field Testing Instruments and
Measurenments for Bal anced Twi sted Pair Cabling
( Sept ember 2009)
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TIA- 1179 Heal thcare Facility Tel ecomruni cati ons

Infrastructure Standard (July 2010)
1.4 S| NGULAR NUVBER
A. Where any device or part of equipnent is referred in singular nunber

(such as rack"), reference applies to as nany such devices as are
required to conplete installation
1.5 RELATED WORK
A. Specification Order of Precedence: FAR O ause 52.236-21, VAAR O ause

852. 236- 71.

1. Field Cutting and Patching: Section 09 91 00, PAINTING

2. Additional submittal requirenments: Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA AND SAMPLES.

3. Availability and source of references and standards specified in
appl i cabl e publications: Section 01 42 19, REFERENCE STANDARDS

4. Control of environnmental pollution and damage for air, water, and
| and resources: Section 01 57 19, TEMPORARY ENVI RONMENTAL CONTRCLS

5. Requirenments for non-hazardous buil ding construction and denolition
wast e: Section 01 74 19, CONSTRUCTI ON WASTE NMANAGEMENT.

6. Ceneral requirements and procedures to conply with various federa
mandates and U.S. Department of Veterans Affairs (VA) policies for
sust ai nabl e design: Section 01 81 13, SUSTAI NABLE DESI GN
REQUI REMENTS.

7. Cosures of openings in walls, floors, and roof decks agai nst
penetration of flame, heat, and snoke or gases in fire resistant
rated construction: Section 07 84 00, FIRESTOPPI NG

8. Seal ant and caul king materials and their application: Section 07 92
00, JO NT SEALANTS

9. Ceneral electrical requirenents that are comobn to nore than one
section of Division 26: Section 26 05 11, REQUI REMENTS FOR
ELECTRI CAL | NSTALLATI ONS

10. El ectrical conductors and cables in electrical systens rated 600 V
and bel ow Section 26 05 21, LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS
AND CABLES (600 VOLTS AND BELOW .

11. Requirements for personnel safety and to provide a | ow i npedance
path to ground for possible ground fault currents: Section 26 05 26,
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTENS
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Conduit and boxes: Section 26 05 33, RACEWAYS AND BOXES FOR

ELECTRI CAL SYSTEMS.

Wring devices: Section 26 27 26, W RI NG DEVI CES.

Under ground ducts, raceways, precast manhol es and pull boxes:
Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON.

Li ghtning protection: Section 26 41 00, FAC LITY LI GHTNI NG

PROTECTI ON.

Ceneral requirenments common to nore than one section in D vision 28:
Section 28 05 00, COVMON WORK RESULTS FOR ELECTRONI C SAFETY AND
SECURI TY.

Conductors and cables for electronic safety and security systens:
Section 28 05 13, CONDUCTORS AND CABLES FOR ELECTRONI C SAFETY AND
SECURI TY.

Low i npedance path to ground for electronic safety and security
system ground fault currents: Section 28 05 26, GROUNDI NG AND

BONDI NG FOR SECURI TY SYSTEMS.

Conduits and partitioned tel ecomunications raceways for Electronic
Safety and Security systens: Section 28 05 28.33, CONDU TS AND BACK
BOXES FOR ELECTRONI C SAFETY AND SECURI TY.

Physi cal Access Control Systemfield-installed controllers connected
by data transm ssion network: Section 28 13 00, PHYSI CAL ACCESS
DETECTI ON.

Det ection and screening systems: Section 28 13 53, SECURITY ACCESS
DETECTI ON.

Intrusion sensors and detecti on devices, and conmunication links to
performnnonitoring, alarm and control functions: Section 28 16 11,
I NTRUSI ON DETECTI ON EQUI PMENT AND SYSTEMS.

Vi deo surveillance system caneras, data transm ssion wring, and
control stations with associated equi pnent: Section 28 23 00, VIDEO
SURVEI LLANCE EQUI PMENT AND SYSTEMS.

Duress-pani ¢ al arnms, energency phones or call boxes, intercom
systens, data transm ssion wiring and associ ated equi pnent: Section
28 26 00, ELECTRONI C PERSONAL PROTECTI ON EQUI PMENT AND SYSTEMS.
Alarminitiating devices, alarmnotification appliances, control
units, fire safety control devices, annunciators, power supplies,
and wiring: Section 28 31 00, FIRE DETECTI ON AND ALARM
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26. Energency Call tel ephones, intercomsystens, with blue strobe |ight

and equi pnent: Section 28 52 31, SECURI TY EMERGENCY CALL/ DURESS
ALARM COVMUNI CATI ONS SYSTEM AND EQUI PMVENT.
1.6 ADM NI STRATI VE REQUI REMENTS
A. Assign a single comunications project nmanager to serve as point of
contact for CGovernment, contractor, and design professional
B. Be proactive in scheduling work

1. Use of premises is restricted at tines directed by COR

2. Movenent of materials: Unload nmaterials and equi pnent delivered to
site.

3. Coordinate installation of required supporting devices and sl eeves
to be set in poured-in-place concrete and ot her structural
conponents, as they are constructed

4. Sequence, coordinate, and integrate installations of nmaterials and
equi pnent for efficient flow of Wrk.

5. Coordinate connection of materials, equipnent, and systenms with
exterior underground and overhead utilities and services. Conply
with requirenents of governing regulations, franchised service
conpani es, and controlling agencies; provide required connection for
each service.

6. Initiate and mai ntain discussion regarding schedule for ceiling
construction and install cables to meet that schedul e.

C. Contact the Ofice of Tel ecomunications, Special Comunications Team

(0050P2H3) (202)461-5310 to have a Governnent - accept ed

Tel ecomuni cati ons COR assigned to project for tel ecommunications

review, equi pnment and system approval and coordi nation with other VA

per sonnel
D. Communi cati ons Project Manager Responsibilities:

1. Assume responsibility for overall tel ecomunications system
i ntegration and coordination of work anobng trades, subcontractors,
and authorized systeminstallers.

Coordinate with related work indicated on drawi ngs or specified.
Manage work related to tel ecomunications systeminstallation in a

manner approved by manufacturer.
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1.7 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES

B. Provide parts list including quantity of spare parts.

C. Provide nmanufacturer product information. CGovernment reserves the right
to require a list of installations where products have been in
oper ati on.

D. Provide Source Quality Control Submttal:

1. Subnmit witten certification from CEM i ndicating that proposed
supervi sor of installation and proposed provider of warranty
mai nt enance are authorized representatives of CEM | nclude
i ndividual's legal name, contact information and CEM credentials in
certification

2. Submit witten certification from OCEMthat wiring and connection
di agrans neet Governnent Life Safety Quidelines, NFPA, NEC, NRTL
these specifications, and Joint Conmi ssion requirenments and
instructions, requirements, recomendations, and gui dance set forth
by OEM for the proper performance of system

3. Pre-acceptance Certification: Certification in accordance with
procedure outlined in Section 01 00 00, GENERAL REQUI REMENTS and
specific Division 27 qualification docunentation

E. Installer Qualifications: Submit three installations of simlar size
and conplexity furnished and installed by installer; include:

1. Installation |ocation and nane.

2. Omner’s nane and contact information including, address, tel ephone
and emil .
Date of project start and date of final acceptance.
Syst em proj ect nunber.
Three paragraph description of each systemrelated to this project;
i ncl ude function, operation, and installation.

F. Provide del egated design submittals (e.g. seismc support design).
Submittals are required for all equipnment anchors and supports. Include
wei ghts, dinensions, center of gravity, standard connections,
manuf acturer's recommendati ons and behavi or problens (e.g., vibration,
t hermal expansion,) associated w th equi pment or conduit. Anchors and
supports to resist seismc |oad based on seismc design categories per
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section 4.0 of VA seismc design requirenents H 18-8 dated August,

2013.

H. Test Equi pment List:

1. Supply test equi pnment of accuracy better than paraneters to be

t est ed.

2. Submit test equipnent list including make and nodel nunber:

a.
b.

- 0O QO O

>«

m

ANSI/ TI A- 1152 Level |V twisted pair cabling test instrunment.
Fi ber optic insertion | oss power neter with |ight source.
Optical tinme domain reflectoneter (OIDR).

Vol t-Chm neter.

Di gital camera.

Bit Error Test Set (BERT).

Signal |evel neter.

Time domain reflectometer (TDR) with strip chart recorder (Data
and Optical Measuring).

Spectrum anal yzer.

Col or video nonitor with audio capability.

Vi deo wavef orm nonitor.

Vi deo vector scope.

100 MHz oscill oscope with video adapters.

3. Supply only test equiprment with a calibration tag from Governnent -

accepted calibration service dated not nore than 12 nonths prior to

test.

4. Provide sanple test and eval uation reports.

I. Submittal Draw ngs:

1. Tel econmuni cations Space Pl ans/El evations: Provide enl arged fl oor

pl ans of tel ecommuni cation spaces indicating |ayout of equipnent and

devi ces, including receptacles and groundi ng provisions. Submt

detail ed plan views and el evati ons of tel ecommunication spaces

showi ng racks, term nation bl ocks, and cable paths. Include

foll owi ng roons:

a.

b
c.
d.
e

Tel ecommuni cati ons roons.

Bui | di ng Entrance Facility/Denmarcation roons.
Server roons/Data Center.

Equi prent roons.

Ant enna Head End roons.
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Logi cal Drawi ngs: Provide logical riser or schematic draw ngs for

all systens.

a. Provide riser diagrans systenms and interconnection draw ngs for
equi pnent assenblies; show term nation points and identify wring
connecti ons.

Access Panel Schedul e on Subnittal Draw ngs: Coordi nate and prepare

a location, size, and function schedul e of access panels required to

fully service equi pnent.

Provi de sustai nabl e design submttals.

K. Furnish electronic certified test reports to COR prior to final

i nspection and not nore than 90 days after conpletion of tests.
1.8 CLCSEQUT SUBM TTALS

A. Provide follow ng closeout submittals prior to project closeout date:

1.
2.

W
5

00

Cont ract

Warranty certificate.

Evi dence of conpliance with requirenments such as | ow vol tage
certificate of inspection.

Project record docunments.

Instruction manual s and software that are a part of system

i ntenance and Operation Manuals: Submt in accordance with Section 01

00, GENERAL REQUI REMENTS.

Prepare a manual for each system and equi pnment specified.

Furni sh on portable storage drive in PDF format or equival ent
accepted by COR

Furni sh conpl ete manual as specified in specification section,
fifteen days prior to performance of systens or equi pment test.
Furni sh remaining manuals prior to final conpletion.

Identify storage drive "MAI NTENANCE AND OPERATI ON MANUAL" and system
nane.

I ncl ude name, contact information and energency service nunbers of
each subcontractor installing systemor equiprment and | ocal
representatives for system or equipnent.

Provide a Table of Contents and assenble files to conformto Table
of Contents.

Operation and Mai ntenance Data incl udes:

a. Approved shop drawi ng for each item of equipnment.
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b. Internal and interconnecting wiring and control diagrans wth

data to explain detailed operation and control of equipnent.

c. A control sequence describing start-up, operation, and shutdown.
d. Description of function of each principal item of equipnent.

e. Installation and mai ntenance instructions.

f. Safety precautions.

g. Diagranms and illustrations

h. Test Results and testing nethods.

Per f or mance dat a.

j. Pictorial "exploded" parts list with part nunbers. Enphasis to be
pl aced on use of special tools and instrunents. |ndicate sources
of supply, recommended spare parts, and name of servicing
or gani zati on.

k. Warranty documentation indicating end date and equi prent
protected under warranty.

I. Appendix; list qualified permanent servicing organizations for
support of equi pnent, including addresses and certified personne
qualifications.

C. Record Wring D agrans:

1. Red Line Drawi ngs: Keep one E size 91.44 cmx 121.92 cm (36 inches x
48 inches) set of floor plans, on site during work hours, show ng
installation progress marked and backbone cabl e | abel s noted. Make
these drawi ngs avail abl e for exami nation during construction
nmeetings or field inspections.

2. Ceneral Drawing Specifications: Detail and el evation drawings to be
D size 61 cmx 91.44 cm (24 inches x 36 inches) with a mininum scal e
of 0.635 cm= 30.48 cm (1/4 inch = 12 inches). ER TR and ot her
enlarged detail floor plan drawings to be D size 61 cmx 91.44 cm
(24" x 36”") with a mininumscale of 0.635 cm= 30.48 cm (1/4 inch =
12 inches). Building conposite floor plan drawings to be D size 61
cmx 91.44 cm (24 inches x 36 inches) with a mninmmscale of 3.175
mm = 30.48 cm (1/8 inch = 1" 0 inch).

3. Building Conposite Floor Plans: Provide building floor plans show ng
work area outlet |ocations and configuration, types of jacks,

di stance for each cable, and cable routing | ocations.

4. Floor plans to include:
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a. Final room numbers and actual backbone cabling and pat hway

| ocations and | abel i ng.
b. Inputs and outputs of equipnment identified according to |abels
installed on cables and equi pnent
Devi ce | ocations with | abels.
Condui t .
Head- end equi prent.

- 0O QO O

Wring diagram

g. Labeling and adm nistrati on docunentati on.

5. Submit Record Wring Diagrans within five business days after final
cabl e testing.

6. Deliver Record Wring Diagrans as CAD files in .dwg formats as
determ ned by COR

7. Deliver four conplete sets of electronic record wiring diagrans to
COR on portabl e storage drive.

D. Service Qualifications: Submt nanme and contact information of service
organi zati ons providing service to this installation within four eight
hours of receipt of notification service is needed.

1.9 MAI NTENANCE MATERI AL SUBM TTALS

A. After approval and prior to installation, furnish CORw th the

foll ow ng:
1. A 300 mm (12 inch) length of each type and size of wire and cable
along with tag fromcoils of reels fromwhich sanples were taken.
2. One coupling, bushing and term nation fitting for each type of
condui t.
3. Sanpl es of each hanger, clanp and supports for conduit and pat hways.
4. Duct sealing compound.
1.10 QUALITY ASSURANCE

A. Manufacturer’s Qualifications: Manufacturer must produce, as a
princi pal product, the equiprment and nmaterial specified for this
project, and have manufactured itemfor at |east three years.

B. Product and System Qualification:

1. OEM nust have three installations of equi pment submtted presently
in operation of simlar size and type as this project, that have
continuously operated for a m nimum of three years.
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2. Covernnent reserves the right to require a list of installations

where products have been in operation before approval
3. Authorized representati ve of OEM nust be responsible for design
satisfactory operation of installed system and certification.

C. Trade Contractor Qualifications: Trade contractor nust have conpl eted
three or nore installations of simlar systens of conparable size and
conplexity with regards to coordinating, engineering, testing
certifying, supervising, training, and docunmentation. ldentify these
installations as a part of subnmittal

D. System Supplier Qualifications: System supplier must be authorized by
CEM to warranty installed equipnent.

E. Tel econmuni cations technicians assigned to system nust be trai ned, and
certified by CEMon installation and testing of system provide witten
evi dence of current OEM certifications for installers

F. Manufactured Products:

1. Conply with FAR cl ause 52.236-5 for material and wor kmanshi p

2. Wien nore than one unit of sane class of equipnent is required,
units must be product of a single manufacturer.

3. Equi pnent Assenblies and Conponents:

a. Conponents of an assenbled unit need not be products of sane
manuf act urer.

b. Manufacturers of equi pment assenblies, which include conponents
made by others, to assune conplete responsibility for fina
assenbl ed unit.

Provi de conpati bl e conponents for assenbly and intended service.

d. Constituent parts which are similar nust be product of a single
manuf act urer.

4. ldentify factory wiring on equi pment being furnished and on wiring

di agrans.

G Testing Agencies: Government reserves the option of witnessing factory
tests. Notify COR m ninum 15 worki ng days prior to manufacturer
perform ng the factory tests.

1. Wen equipnent fails to neet factory test and re-inspection is
required, contractor is liable for additional expenses, including

expenses of Governnent.
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1.11 DELI VERY, STCORAGE, AND HANDLI NG

A. Delivery and Acceptance Requirements:

1. Governnent's approval of submittals nmust be obtained for equi pnent
and material before delivery to job site.

2. Deliver and store nmaterials to job site in OEM s origi nal unopened
containers, clearly | abeled with CEM s name and equi pment catal og
nunbers, nodel and serial identification nunbers for COR to
i nventory cable, patch panels, and rel ated equi pment.

B. Storage and Handling Requirenents:

1. Equi prent and materials nmust be protected during shipnent and
st orage agai nst physi cal damage, dirt, nmoisture, cold and rain:

a. Store and protect equipment in a manner that precludes damage or
| oss, including theft.

b. Protect painted surfaces with factory installed renovabl e heavy
kraft paper, sheet vinyl or equivalent.

c. Protect enclosures, equipnent, controls, controllers, circuit
protective devices, and other |like itens, against entry of
foreign matter during installation; vacuum cl ean both inside and
out si de before testing and operating.

C. Coordinate storage.

1.12 FI ELD CONDI TI ONS

A. Where variations fromdocunents are requested in accordance with
GENERAL CONDI TI ONS and Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES, connecting work and rel ated conmponents mnust include
addi tions or changes to branch circuits, circuit protective devices,
conduits, wire, feeders, controls, panels and installation nethods.

B. A contract adjustment or additional time will not be granted because of
field conditions pursuant to FAR 52.236-2 and FAR 52.236-3; a contract
adjustment or additional tinme will not be granted for additional work
required for conplete and usabl e construction and systens pursuant to
FAR 52.246-12.

1. 13 WARRANTY

A. Conmply with FAR cl ause 52.246-21, except as follows:

1. Warranty material and equipnment to be free fromdefects,

wor kmanshi p, and remain so for a period of one year for Energency

Contract No. VA797S-16- Q 0024
VA Project No. 796-16-018 27 05 11 - 33 09/ 02/ 20161



DESI GN SERVER ROOM
H nes Building 37 - Geat Lakes CMOP
Hne, Illinois 60141

06- 01- 15
Systens fromdate of final acceptance of system by Governnent;

provide CEM s equi pment warranty document to COR
2. CGovernnent maintenance personnel nust have ability to contact CEM
for emergency nmmintenance and | ogi stic assistance, renote di agnostic
testing, and assistance in resolving technical problenms at any ting;
contractor and OEM nust provide this capability.
PART 2 - PRODUCTS
2.1 PERFORVANCE AND DESI GN CRI TERI A
A. Provide conmmuni cati ons spaces and pat hways conformng to TIA 569, at a
m ni mum
B. Modification to adm nistrative issues requires witten approvals from
COR wi th concurrence from SMCS 0050P2H3, CEM contractor, and | ocal
authorities.
2.2 EQUI PMENT | DENTI FI CATI ON
A. Provide |am nated bl ack phenolic resin with a white core nanepl ates
with mnimum®6 nm(1/4 inch) high engraved |lettering.
B. Nanepl ates furnished by manufacturer as standard catal og itens, unless
ot her nmethod of identification is indicated.
2. 3 UNDERGROUND WARNI NG TAPE
A. Underground Warning: Standard 4-M | polyethylene 76 mm (3 inch) w de
tape detectable type; red with black letters inprinted with “CAUTI ON
BURI ED ELECTRI C LI NE BELOW, orange with black letters inprinted with
“CAUTI ON BURI ED TELEPHONE LI NE BELOW or orange with black letters
imprinted with “CAUTI ON BURI ED FI BER OPTI C LI NE BELOW, as applicable.
2.4 W RE LUBRI CATI NG COVPOUND
A. Provide non-hardening or form ng adhesi ve coating cable |ubricants
suitable for cable jacket material and raceway.
2.5 FI REPROOFI NG TAPE
A. Provide flexible, conformable fabric tape of organic conposition and
coated one side with flanme-retardant el astoner.
B. Tape must be sel f-extingui shing and cannot support conbustion; arc-
proof and fireproof.
C. Tape cannot deteriorate when subjected to water, gases, salt water,
sewage, or fungus; and tape nust be resistant to sunlight and
ultraviolet |ight.

D. Application nust withstand a 200-anpere arc for mni mrum 30 seconds.
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E. Securing Tape: dass cloth electrical tape minimum0.18 mm (7 mls)

thick and 19 nm (3/4 inch) wide.
2.6 ACCESS PANELS

A. Panels: 304 nmx 304 nm (12 inches by 12 inches)// /1, or size
al l owed by location to provide opti mum access to equi prent for
mai nt enance and servi ce.

B. Provide access panels and doors as required to all ow service of
materi al s and equi pment that require inspection, replacenent, repair or
service

C. Provide access panels where itens installed require access and are
concealed in floor, wall, furred space or above ceiling; ceilings
consisting of lay-in or renpvable splined tiles do not require access
panel s.

D. Provide access panels with sane fire rating classification as surface
penet r at ed.

PART 3 - EXECUTI ON
3.1 PREPARATI ON

A. Penetrations and Sl eeves:

1. Lay out penetration and sl eeve openings in advance, to permt
provision in work.
Set sleeves in fornms before concrete is poured.
Set sleeves prior to installation of structure for passage of pipes,
conduit, ducts, etc.

4. Provide sleeves and packing materials at penetrations of
foundations, walls, slabs, partitions, and floors.

5. Make sl eeves that penetrate outside walls, basement slabs, footings,

and beans wat er proof .

6. Fill slots, sleeves and other openings in floors or walls if not
used.
a. Fill spaces in openings after installation of conduit or cable.
b. Provide fill for floor penetrations to prevent passage of water,

smoke, fire, and funes
c. Provide fire resistant fill in rated floors and walls, to prevent
passage of air, snoke and funes.
7. Install sleeves through floors watertight and extend m ni mum 50.8 mm

(2 inches) above floor surface.
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8. Match and set sleeves flush with adjoining floor, ceiling, and wall
fini shes where raceways passi ng through openings are exposed in
fini shed roons.

9. Annul ar space between conduit and sl eeve nust be mninum®6 nm (1/4
i nch).

10. Do not provide sleeves for slabs-on-grade, unless specified or
i ndi cated ot herw se

11. Conmply with requirements for firestopping, for sleeves through rated
fire walls and snoke partitions.

12. Do not support piping risers or conduit on sleeves.

13. Identify unused sleeves and slots for future installation.

14. Provide core drilling if walls are poured or otherw se constructed
wi t hout sl eeves and wall penetration is required; do not penetrate
structural nenbers.

B. Core Drilling:

1. Avoid core drilling whenever possible.

2. Coordinate openings with other trades and utilities, and prevent
damage to structural reinforcenent.

3. Investigate existing conditions in vicinity of required opening
prior to coring, including an x-ray of floor if deternined necessary
by competent person or COR

4. Protect areas from danage.

C. Verification of In-Place Conditions:

1

Verify location, use and status of all material, equipnent, and
utilities that are specified, indicated, or determ ned necessary for
renoval .
a. Verify materials, equipnent, and utilities to be renoved are
i nactive, not required, or in use after conpletion of project.
b. Replace with equivalent any material, equipnment and utilities
that were renoved by contractor that are required to be left in
pl ace
Existing Utilities: Do not interrupt utilities serving facilities
occupi ed by CGovernnment or others unless pernmtted under foll ow ng
conditions and then only after arranging to provide tenporary

utility services, according to requirenents indicated
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a. Notify CORin witing at |east 14 days in advance of proposed

utility interruptions.
b. Do not proceed with utility interruptions w thout Governnent’s

witten perm ssion.
Provi de suspended platforns, strap hangers, brackets, shelves, stands
or legs for floor, wall and ceiling mounting of equi pnent as required.
Provi de steel supports and hardware for installation of hangers,
anchors, guides, and other support hardware
ot ain and anal yze catal og data, weights, and other pertinent data
required for coordination of equi pment support provisions and
install ation.
Verify site conditions and di nensions of equi pment to ensure access for
proper installation of equipnent w thout disassenbly that would void

warranty.

3.2 I NSTALLATI ON - GENERAL

A

T

Coor di nate systens, equipnment, and materials installation with other
bui | di ng conponent s.

Install systens, materials, and equi pnent to conformw th approved
submittal data, including coordination draw ngs.

Conformto VAAR 852.236.91 arrangenents indi cated, recognizing that
work may be shown in diagrammatic form or have been inpracticable to
detail all itens because of variances in manufacturers’ nethods of

achi eving specified results.

Install systens, materials, and equi pment |evel and plunmb, parallel and
per pendi cul ar to other building systens and conponents, where installed
in both exposed and un-exposed spaces.

Install equi pnent according to manufacturers' witten instructions.
Install wiring and cabling between equi pment and rel ated devi ces.
Install cabling, wiring, and equipnment to facilitate servicing

nmai nt enance, and repair or replacenent of equi pnent conponents. Connect
equi pnent for ease of disconnecting, with mnimminterference of

adj acent other installations

Provi de access panel or doors where units are conceal ed behind fini shed

surf aces.
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I. Arrange for chases, slots, and openings in other building conponents

duri ng progress of construction, to allow for wiring, cabling, and

equi pnent installations.

J. Wiere nounting heights are not detailed or dinensioned, instal
systens, materials, and equi pnment to provi de maxi num headr oom and
access for service and mai ntenance as possible.

K. Install systems, materials, and equipnment giving priority to systens
required to be installed at a specified sl ope

L. Avoid interference with structure and with work or other trades,
preservi ng adequat e headroom and cl eari ng doors and passageways to
satisfaction of COR and code requirenents.

M Install equi pment and cabling to distribute equi pment | oads on buil ding
structural menbers provided for equi pnent support under other sections;
install and support roof-nounted equi pment on structural steel or roof
curbs as appropriate

N. Provi de supplenentary or mscellaneous itens, appurtenances, devices
and materials for a conplete installation

3.3 EQUI PMENT | NSTALLATI ON

A. Locate equi pnent as close as practical to |ocations shown on draw ngs.

B. Note | ocations of equipnent requiring access on record draw ngs.

C. Access and Access Panels: Verify access panel |ocations and
construction with COR

D. Inaccessi bl e Equi pnent:

1. Where Governnent determines that contractor has installed equi pment
not conveniently accessible for operation and mai ntenance, equi prent
must be renoved and reinstalled as directed and w thout additiona
cost to Government.

2. Refer to Section 27 11 00, TELECOVMUNI CATI ONS ROOM FI TTI NGS f or
conmuni cati on equi pnent cabi net assenbly.

3. Refer to Section 27 11 00, TELECOMMUNI CATI ONS ROOM FI TTI NGS f or
equi pnent | abel i ng

3.4 EQUI PMENT | DENTI FI CATI ON

A. Install an identification sign which clearly indicates informtion
required for use and mai ntenance of equi pnent.

B. Secure identification signs with screws.
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3.5 CUTTI NG AND PATCH NG

A. Performcutting and patching according to contract general requirenents

and as follows:

1. Renove sanples of installed work as specified for testing

2. /Il Performcutting, fitting, and patching of equipnent and materials
required to uncover existing infrastructure in order to provide
access for correction of inproperly installed existing or new work.
11
Rermove and repl ace defective work.

Rermove and repl ace non-conform ng work.

w

/1 Cut, renmpbve, and |legally dispose of selected equiprment, conponents,
and materials, including renoval of material, equipnment, devices, and
other items indicated to be renoved and itens nade obsol ete by new
work. //

C. Provide and maintain tenporary partitions or dust barriers adequate to
prevent spread of dust and dirt to adjacent areas

D. Protect adjacent installations during cutting and patchi ng operations.

E. Protect structure, furnishings, finishes, and adjacent materials not
i ndi cated or schedul ed to be renpved

F. Patch finished surfaces and buil ding conponents using new nmaterials
specified for original installation and experienced installers.

3.6 FIELD QUALI TY CONTROL

A. Provide work according to VAAR 852.236. 91 and FAR cl ause 52. 236-5.

B. Provide mninumcl earances and work required for conpliance w th NFPA
70, National Electrical Code (NEC), and manufacturers' instructions;
conply with additional requirements indicated for access and
cl earances.

C. Verify all field conditions and di nensions that affect sel ection and
provision of materials and equi pnent, and provi de any di sassenbly,
reassenbly, relocation, denolition, cutting and patching required to
provi de work specified or indicated, including relocation and
reinstallation of existing wiring and equi pnent.

1. Protect facility, equipnent, and wiring from danmage.

D. Submit witten notice that:

1. Project has been inspected for conpliance with docunents.

2. Work has been conpleted in accordance with docunents.
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E. Non-Conform ng Wrk: Conduct project acceptance inspections, fina

conpl etion inspections, substantial conpletion inspections, and

acceptance testing and denonstrations after verification of system

operati on and conpl et eness by Contractor

F. For project acceptance inspections, final conpletion inspections,
substantial conpletion inspections, and testing/denonstrations that
require nore than one site visit by COR or design professional to
verify project conpliance for same material or equi pnent, Governnent
reserves right to obtain conpensation fromcontractor to defray cost of
additional site visits that result from project construction or testing
defi ci enci es and i nconpl eteness, incorrect information, or non-
conpliance with project provisions.

1. CORw Il notify contractor, of hourly rates and travel expenses for
additional site visits, and will issue an invoice to Contractor for
additional site visits.

2. Contractor is not be eligible for extensions of project schedul e or
addi ti onal charges resulting fromadditional site visits that result
from project construction or testing deficiencies/inconpleteness,
incorrect information, or non-conpliance with Project provisions

G Tests:

1. Interiminspection is required at approxi mately 50 percent of
installation.

2. Request inspection ten working days prior to interiminspection
start date by notifying CORin witing; this inspection nust verify
equi pnent and system bei ng provi ded adheres to installation
mechani cal and technical requirenents of construction docunents.

3. Inspection to be conducted by CEM and factory-certified contractor
representative, and witnessed by COR facility and SMCS 0050P2H3
representatives.

4. Check each itemof installed equi pnent to ensure appropriate NRTL
listing |abels and markings are fixed in place.

5. Verify cabling term nations in DEMARC, MCR, TER, SCC, ECC, TRs and
head end roons, workstation |ocations and TCO adhere to col or code
for // T568B // T568A // pin assignments and cabling connections are

in conpliance with TI A standards.
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6. Visually confirmmnimum// Category 5e // Category 6 //_ [/

cabl e marking at TCOs, CCSs |ocations, patch cords and origi nation
| ocati ons.

7. Review entire comunications circulating ground system each TG and
groundi ng connection, grounding el ectrode and outside |ightning
protection system
Revi ew cabl e tray, conduit and path/wire way installation practice.
CEM and contractor to perform
a. Fiber optical cable field inspection tests via attenuation

nmeasurenments on factory reels; provide results along with CEM
certification for factory reel tests.

SPEC VRl TER NOTES:

1. TI A-568-C. 0 and addendum TI A-568-C. 0O-
2, provide requirements for testing
installed optical fiber cabling
syst ens.

2. Optical loss testing is defined
therein as Tier 1 testing, while
Optical Tinme Domain Reflectonetry
(OTDR) testing is Tier 2.

3. Tier 2 is an optional test and not
recommended for installations
cont ai ni ng branchi ng devi ces and
i sol ators.

b. Coaxial cable field inspection tests via attenuati on neasurenents

on factory reels; provide results along with CEM certification
for factory reel tests.

c. Baseband cable field inspection tests via attenuation
measurenents on factory reels and provide results along with OEM
certification for factory reel tests.

10. Relocate failed cable reels to a secured |ocation for inventory, as
directed by COR and then renopve fromproject site within two

wor ki ng days; provide CORwith witten confirmation of defective

cable reels renpoval from project site.

11. Provide results of interiminspections to COR
12. If major or nmultiple deficiencies are discovered, additional interim

i nspections could be required until deficiencies are corrected,

before permtting further systeminstallation.

a. Additional inspections are scheduled at direction of COR
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b. Re-inspection of deficiencies noted during interiminspections,

must be part of system s Final Acceptance Proof of Performance
Test .
c. The interiminspection cannot affect the system s conpletion date
unl ess directed by COR
13. Facility COR will ensure test docunments becone a part of systems
of ficial docunentation package
H. Pretesting: Re-align, re-balance, sweep, re-adjust and clean entire
system and | eave systemworking for a “break-in” period, upon
conpleting installation of systemand prior to Final Acceptance Proof
of Performance Test. System RF transmitting equi pnent nmust not be
connected to keying or control lines during “break-in” period
1. Pretesting Procedure:

a. Verify systens are fully operational and neet performance
requirenents, utilizing accepted test equi prent and spectrum
anal yzer.

b. Pretest and verify system functions and performance requirenents
conformto construction docunents and, that no unwanted physical
aural and electronic effects, such as signal distortion, noise
pul ses, glitches, audio hum poling noise are present.

2. Measure and record signal, aural and control carrier |evels of each

DAS RF, voice and data channel, at each of the follow ng m ninmm

points in system

SPEC VRl TER NOTE:
1. Edit list to project.
Uility provider entrance.

Buri ed conduit duct |ocations.
Mai nt enance Hol es (Manhol es) and hand hol es.
ENTR or DEMARC

PBX i nt er connecti ons.

R L i

MCR i nt er connecti ons.

MCOR i nt erconnecti ons.

> ©

TER i nterconnecti ons.

TOR i nterconnecti ons.

j. Control roominterconnections.
k. TR interconnecti ons.
I. Systeminterfaces in locations |isted herein.
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HE i nt erconnecti ons.

Antenna (outside and inside) interconnections.
System and |ightning ground interconnections.

Conmruni cations circul ating ground system

L T o 5 3

UPS ar eas.

-

Ener gency generator interconnections.
s. Each general floor areas.
t. Others as required by AHJ (SMCS 0050P2H3) .
3. Provide recorded system pretest neasurenents and certification that
the systemis ready for formal acceptance test to COR
I. Acceptance Test:
1. Schedul e an acceptance test date after system has been pretested,
and pretest results and certification submtted to COR
2. Gve COR fifteen working days witten notice prior to date test is
expected to begin; include expected duration of time for test in
notification.
3. Test in the presence of the follow ng:

a. COR
b. OEM representatives.
c. VACO

1) CFMrepresentati ve.
2) AHJ-SMCS 0050P2H3, (202)461-5310.
d. VISN-CI O, Network O ficer and VISN representatives.
e. Facility:
1) FMS Service Chief, Bio-Mdical Engineering and facility
representatives.
2) O &T Service Chief and O &T representatives.
3) Safety Oficer, Police Chief and facility safety
representatives.
f. Local Community Safety Personnel:
1) Fire Marshal representative.
2) Disaster Coordinator representative.
3) EMS Representatives: Police, Sherriff, Cty, County or State

representatives.
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4. Test systemutilizing accepted test equipnment to certify proof of

performance and Life and Public Safety conpliance, FCC, NRTL, NFPA

and OSHA conpl i ance.

a. Rate system as acceptable or unacceptable at conclusion of test;
make only mnor adjustrments and connections required to show
proof of perfornmance.

1) Denonstrate and verify that system conplies wi th performance
requi rements under operating conditions.

2) Failure of any part of systemthat precludes conpl etion of
system testing, and which cannot be repaired within four
hours, term nates acceptance test of that portion of system

3) Repeated failures that result in a cunulative tine of eight
hours to affect repairs is cause for entire systemto be
decl ared unaccept abl e

4) |If systemis declared unacceptable, retesting nust be
reschedul ed at conveni ence of Governnent and costs borne by
the contractor

J. Acceptance Test Procedure:

1. Physical and Mechani cal Inspection: The test teamrepresentatives
must tour major areas to determ ne system and sub-systens are
conpletely and properly installed and are ready for acceptance
testing.

2. A systeminventory including avail able spare parts nust be taken at
this tinme

3. Each itemof installed equipnment nmust be re-checked to ensure
appropriate NRTL (i.e. UL) certification listing |abels are affixed.

4., Confirmthat deficiencies reported during Interimlnspections and
Pretesting are corrected prior to start of Acceptance Test.

5. Inventory system di agrans, record draw ngs, equipnent manual s,
pretest results.

6. Failure of systemto neet installation requirenents of
specifications is grounds for termnating testing and to schedul e
re-testing.

K. Operational Test:
SPEC WRI TER NOTES
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1. Refer to specific Division 27 and 28
sections for procedures to address the

syst em
1. Individual Item Test: VACO AHJ representative (SMCS 0050P2H3) nay
select individual items of // DAS //____ |/ equipnent for detailed

proof of performance testing until 100 percent of system has been

tested and found to neet requirenments of the construction docunents.

2. CGovernment’s Condition of Acceptance of System Language
a. Wthout Acceptance: Until systemfully neets conditions of

constructi on docunents, systenm s ownership, use, operation and
warranty commences at Governnent’s final acceptance date

b. Wth Conditional Acceptance: Stating conditions that need to be
addressed by contractor or CEM and stating systems use and
operation to commence i mediately while its warranty conmmences
only at Governnment’s agreed final extended acceptance date.

c. Wth Full Acceptance: Stating systenis ownership, use, operation
and warranty to i nmedi ately commence at Governnent’'s agreed to
date of final acceptance

L. Acceptance Test Concl usion: Reschedul e testing on deficiencies and
shortages with COR, after COR and SMCS AHJ jointly agree to results of
the test, using the generated punch list or discrepancy list. Perform
retesting to conply with these specifications at contractor's expense.

M Proof of Performance Certification:

1. If systemis declared acceptable, AHJ] (SMCS 0050P2H3) provi des COR
notice stating system processes to required operating standards and
functions and is Governnment accepted for use by facility.

2. Validate items with COR needing to be provided to conplete project
contract (i.e. charts & diagrans, manuals, spare parts, system
warranty docunents executed, etc.). Once itenms have been provided
COR contacts FMs service chief to turn over systemfrom CFM
oversi ght for beneficial use by facility.

3. If systemis declared unacceptabl e w thout conditions, reschedul ed
testing expenses are to be borne by contractor.

3.7 CLEAN NG

A. Renove debris, rubbish, waste material, tools, construction equipnent,
machi nery and surplus materials fromproject site and cl ean work area,
prior to final inspection and acceptance of work.
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Put buil ding and prem ses in neat and clean condition.

Renove debris on a daily basis.
Renove unused material, during progress of work.

mo O w

Perform cl eani ng and washing required to provi de acceptabl e appearance
and operation of equipnment to satisfaction of COR
F. dean exterior surface of all equipnment, including concrete residue,
dirt, and paint residue, after conpletion of project.
Performfinal cleaning prior to project acceptance by COR
H. Renove paint splatters and other spots, dirt, and debris; touch up
scratches and mars of finish to match original finish.
I. Clean devices internally using nmethods and materials recomended by
manuf act urer.
J. Tighten wiring connectors, termnals, bus joints, and nmountings, to
i nclude lugs, screws and bolts according to equi pment manufacturer’s
publ i shed torque tightening val ues for equi pnent connectors. |In absence
of published connection or termnal torque values, conply with torque
val ues specified in UL 486A-486B.
3.8 TRAI NI NG

SPEC VRl TER NOTE:

1. Refer to specific Division 27 and 28
sections for system specific training
required.

A. Provide training in accordance wi th subsection, |INSTRUCTIONS, of

Section 01 00 00, GENERAL REQUI REMENTS.
B. Provide training for equipment or systemas required in each associ at ed
speci fication.
C. Develop and submit training schedule for approval by COR, at |east 30
days prior to planned training.
3.9 PROTECTI ON
A. Protection of Fireproofing:

1. Install clips, hangers, clanps, supports and other attachnments to
surfaces to be fireproofed, if possible, prior to start of spray
fireproofing work.

2. Install conduits and other itens that would interfere with proper
application of fireproofing after conpletion of spray fire proofing

wor K.
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3. Patch and repair fireproofing danaged due to cutting or course of

work must be perforned by installer of fireproofing and paid for by
trade responsi ble for damage.
B. Maintain equipnment and systens until final acceptance
C. Ensure adequate protection of equi pnent and nmaterial during
installation and shutdown and during delays pending final test of
systenms and equi pnment because of seasonal conditions.
- - - END- - -
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SECTI ON 27 05 26
GROUNDI NG AND BONDI NG FOR COVMUNI CATI ONS SYSTEMS
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section identifies common and general groundi ng and bondi ng
requi rements of conmuni cation installations and applies to all sections
of Divisions 27 and 28
1.2 RELATED WORK
A. Low voltage wiring: Section 27 10 00, STRUCTURED CABLI NG.
1.3 SUBM TTALS
A. Submit in accordance with Section 27 05 11, REQU REMENTS FOR

COMMUNI CATI ONS | NSTALLATI ONS.

B. Provide plan indicating |ocation of system groundi ng el ectrode
connections and routing of aboveground and under ground groundi ng

el ectrode conductors.

C. Coseout Submittals: In addition to Section 27 05 11, REQUI REMENTS FOR

COVMUNI CATI ONS | NSTALLATI ONS provi de the fol |l owi ng:

1. Certified test reports of ground resistance.

2. Certifications: Two weeks prior to final inspection, submt
following to COR:

a. Certification materials and installation is in accordance wth
construction docunents.
b. Certification conplete installation has been installed and
t est ed.
PART 2 - PRODUCTS
2.1 COVPONENTS
A. G oundi ng and Bondi ng Conduct ors:

1. Provide UL 83 insul ated stranded copper equi pnent groundi ng
conductors, with the exception of solid copper conductors for sizes
6 Mt (10 AW§ and smaller. Identify all groundi ng conductors wth
continuous green insulation color, except identify wire sizes 25 m?
(4 AW5) and | arger per NEC.

2. Provide ASTM B8 bare stranded copper bondi ng conductors, with the
exception of ASTM Bl solid bare copper for wire sizes 6 m? (10 AWG
and smal | er.

B. Ground Rods:
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1. Copper clad steel, 19 mm (3/4-inch) dianeter by 3000 nm (10 feet)

Il ong, conformng to UL 467
2. Provide quantity of rods required to obtain specified ground
resi st ance.

C. Splices and Term nati on Conponents: Provide conponents neeting or
exceeding UL 467 and clearly marked with manufacturer’s nane, catal og
nunber, and pernitted conductor sizes.

D. Tel econmuni cati on System Ground Busbars:

1. Tel econmuni cations Main G oundi ng Busbar (TMGB):

a. 6.4 mm (1/4 inch) thick solid copper bar.

b. M nimm 100 mm (4 inches) high and | ength sized in accordance
application requirenments and future growh of m ni mum 510 nm (20
i nches) | ong.

c. Mnimumthirty predrilled attachnent points (two rows of fifteen
each) for attaching standard sized two-hol e groundi ng | ugs.

1) 27 lugs with 15.8 mm (5/8 inch) hole centers.
2) 3 lugs with 25.4 nm (1 inch) hole centers.

d. Wall-nount stand-off brackets, assenbly screws and insulators for
100 mm (4 inches) standoff from wall

e. Listed as groundi ng and bondi ng equi pnent.

2. Tel ecommuni cati ons G oundi ng Busbar (TGB):

a. 6.4 mm (1/4 inch) thick solid copper bar.

b. Mnimum 50 mm (2 inches) high and |l ength sized in accordance
application requirenents and future growh of m ni mum 300 nm | ong
(12 inches) Iong.

c. Mnimumnine predrilled attachment points (one row) for attaching
standard si zed two-hol e groundi ng | ugs
1) 6 lugs with 15.8 nm (5/8 inch) hole centers.

2) 3 lugs with 25.4 nm (1 inch) hole centers.

d. Wall-nount stand-off brackets, assenbly screws and insulators for
100 mm (4 inches) standoff from wall

e. Listed as groundi ng and bondi ng equi pnent.

E. Equi prent Rack and Cabi net G ound Bars:

1. Solid copper ground bars designed for horizontal nmounting to
framewor k of open racks or encl osed equi pnment cabi nets:

a. 4.7 mm (3/16 inch) thick by 19.1 mm (3/4 inch) high hard-drawn

el ectrolytic tough pitch 110 all oy copper bar.
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b. 482 mm (19 inches) or 584 nm (23 inches) ElIA ECA-310-E rack

mounting width (as required) for mounting on racks or cabinets.

c. Eight 6-32 tapped ground nounting holes on 25.4 mm (1 inch)
intervals.

d. Four 7.1 mm (0.281 inch) holes for attachnent of two-hole
groundi ng | ugs.

e. Copper splice bar of sane material to transition between
adj oi ni ng racks.

f. Two each 12-24 x 19.1 nm (3/4 inch) copper-plated steel screws
and flat washers for attachnent to rack or cabinet.

g. Listed as groundi ng and bondi ng equi pnent.

2. So

of open racks or encl osed equi pnent cabinets:

a. 1.3 mm (0.05 inch) thick by 17 nm (0.68 inch) wi de tinned copper
strip.

i d copper ground bars designed for vertical nounting to framework

b. 1997 mm (78 inches) high for nounting vertically on full height
racks.

c. Holes punched on 15.875 mm 15.875 mm 12.7 mm (5/8"-5/8"-1/2")
alternating vertical centers to match El A/ ECA-310-E Universa
Hol e Pattern for a 45 RWJ rack.

d. Three #12-24 zinc-plated thread form ng hex washer head
installation screws, an abrasive pad and anti oxi dant joint
conpound.

e. NRTL listed as groundi ng and bondi ng equi pnent.

F. Ground Term nal Bl ocks: Provide screw |ug-type term nal bl ocks at
equi pnent mounting |l ocation (e.g. backboards and hinged cover
encl osures) where rack-type ground bars cannot be nounted
1. Electroplated tin alum num extrusion.
2. Accept conductors ranging from #14 AWG t hr ough 2/0.
3. Hold conductors in place by two stainless steel set screws.
4, Two 6 mm (1/4 inch) holes spaced on 15.8 mm (5/8 inch) centers to

al | ow secure two-bolt attachnent.

5. Listed as a wire connector.

G Splice Case G ound Accessories: Provide splice case groundi ng and
bondi ng accessori es manufactured by splice case manufacturer when
avai l able. OQtherwi se, use 16 nmmt (6 AWG) insulated ground wire with

shi el d bondi ng connectors.
Contract No. VA797S-16-Q 0024

VA Project No. 796-16-018 27 05 26 - 3 09/ 02/ 20161



H

DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hne, Illinois 60141

06- 01- 15
Irreversibl e Conpression Lugs:

1. Electroplated tinned copper

2. Two hol es spaced on 15.8 mm (5/8 inch) or 25.4 nm (1 inch) centers.
3. Sized to fit the specific size conductor.

4. Listed as wire connectors.

Anti oxi dant Joi nt Conpound: Oxide inhibiting joint conmpound for copper-
t o- copper, alum numto-al um num or al um numto-copper connecti ons.

PART 3 - EXECUTI ON
3.1 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

A

Exteri or Equi prent Groundi ng: Bond exterior netallic conponents
(including masts and cabi nets), antennas, satellite dishes, towers
raceways, primary teleconmunications protector/arresters, secondary
surge protection, wavegui des, cable shields, down conductors and ot her
conductive itens to directly to Intersystem Bondi ng Term nati on.
Install tel ecomunications bondi ng backbone conductor throughout
bui I ding via tel ecommuni cati ons backbone pat hways effectively bondi ng
all interior tel ecomunications grounding busbars in tel ecommunications
roons, mmin conputer room VolP active equi pnent room and network
operations roomto tel ecomunications main groundi ng busbar in Demarc
roomafter testing bond to verify bondi ng conductor for
t el ecomuni cati ons from groundi ng el ectrode conductor is installed per
NEC. Size tel econmunications bondi ng backbone conductor as specified in
Tl A- 607- B.
I naccessi bl e Groundi ng Connections: Utilize exotherm c welding for
bondi ng of buried or otherw se inaccessible connections with the
exception of connections requiring periodic testing
Conduit Systens:
1. Bond ferrous netallic conduit to ground.
2. Bond groundi ng conductors installed in ferrous netallic conduit at
both ends of conduit using groundi ng bushing with #6 AW conduct or.
Boxes, Cabinets, and Encl osures:
1. Bond each pull box, splice box, equipnment cabinet, and other
encl osures through which conductors pass (except for specia
groundi ng systens for intensive care units and other critical units
shown) to ground.

2. Raised Floors: Bonding raised floor conponents to ground
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F. Corrosion Inhibitors: Apply corrosion inhibitor for protecting

connection between netals used to contact surfaces, when maki ng ground

and ground bondi ng connecti ons.

G Tel ecommuni cati ons G oundi ng System

1.

Bond t el ecomuni cati ons groundi ng systens and equi pnent to
facility' s electrical grounding electrode at Intersystem Bonding
Termi nati on.

Provi de hardware as required to effectively bond nmetallic cable

shi el ds communi cati ons pat hways, cable runway, and equi pnent chassis

to ground

Install bonding conductors wi thout splices using shortest |ength of

conductor possible to maintain clearances required by NEC

Provide paths to ground that are permanent and continuous with a

resi stance of 1 ohmor |ess fromeach raceway, cable tray, and

equi pnent connection to tel ecommuni cati ons groundi ng busbar.

Bel ow- G ade Connecti ons: Wen naking exotherm c welds, wire brush or

file the point of contact to a bare netal surface. Use exothermc

wel ding cartridges and nolds in accordance with nmanufacturer’s
recommendati ons. After welds have been made and cool ed, brush sl ag
fromweld area and thoroughly clean joint areas. Notify COR prior to
backfilling at ground connecti ons.

Above- G ade Bolted or Screwed G oundi ng Connections:

a. Renobve paint to expose entire contact surface by grinding.

b. Cean all connector, plate and contact surfaces

c. Apply corrosion inhibitor to surfaces before joining.

Bondi ng Junpers:

a. Assenbl e bonding junpers using insulated ground wire of size and
type shown on drawi ngs or use a minimumof 16 mm? (6 AWG)

i nsul ated copper wire termnated with conpressi on connectors of
proper size for conductors

b. Use connector manufacturer’s conpression tool

Bondi ng Junper Fasteners:

a. Conduit: Connect bonding junpers using lugs on groundi ng bushi ngs
or clanp pads on push-type conduit fasteners. Were appropriate,
use zinc-plated external tooth | ockwashers or Belleville Washers

b. Wreway and Cabl e Tray: Fasten bonding junpers using zinc-plated
bolts, external tooth | ockwashers or Belleville washers and nuts.
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Install protective cover, e.g., zinc-plated acorn nuts, on bolts

extending into wireway or cable tray to prevent cable damage.
G oundi ng Busbars: Fasten bondi ng conductors using two-hole
conpression lugs. Use 300 series stainless steel bolts,

Bell evill e Washers, and nuts.

Sl otted Channel Fram ng and Rai sed Fl oor Stringers: Fasten
bondi ng junpers using zinc-plated, self-drill screws and

Bell evill e washers or external tooth |ock washers.

H. Tel econmuni cati ons Room Bondi ng:

1. Tel econmuni cations Groundi ng Busbars:

a
b

C.

d

Install busbar hardware no | ess than 950 mm (18 inches) A F.F.
Wher e ot her groundi ng busbars are located in sanme room e.g.

el ectrical panel board for tel ecommunications equi pnent, bond
busbars together as indicated on grounding riser diagrans.

Make conductor connections with two-hol e conpression |ugs sized
to fit busbar and conductors.

Attach lugs with stainless steel hardware after preparing bond
according to manufacturer recomendati ons and treating bondi ng

surface on busbar with anti-oxidant to hel p prevent corrosion.

2. Tel ephone- Type Cabl e Rack Systens:

a.

b

Al umi num pan installed on tel ephone-type cable rack serves as
primary ground conductor within comunications room
Make ground connections by installing bonding junpers:
1) Install mnimum 16 mMm? (6 AWG bondi ng bet ween
t el ecomuni cati ons ground busbars and the al um num pan
installed on cable rack.
2) Install 16 mm® (6 AWS bonding junpers across al um num pan

junctions.

. Self-Supporting and Cabi net-Munted Equi prent Rack G ound Bars:

1. Install rack-nmount horizontal busbar or vertical busbar to provide

mul ti pl e bondi ng points,

2. At each rack or cabi net containing active equi pnent or shiel ded

cabl e term nations:

a.

Contract No.

Bond busbar to ground as part of overall telecommunications
bondi ng and groundi ng system
Bond copper ground bars together using solid copper splice plates

manuf actured by sanme ground bar manufacturer, when ground bars
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are provided at rear of lineup of bolted together equipnent

racks.

Bond non-adj acent ground bars on equi pnment racks and cabinets
with 16 mm? (6 AWS insul ated copper wire bonding junpers
attached at each end with conpression-type connectors and
mounting bolts.

Provide 16 Mm% (6 AWG bonding junpers between rack and cabi net
ground busbars and overhead cabl e runway or raised floor

stringers, as appropriate.

J. Backboards: Provide a screw |ug-type term nal block or drilled and

tapped copper strip near top of backboards used for comunications

cross-connect systems. Connect backboard ground termnals to cable

runway using an insulated 16 mm# (6 AWG bondi ng j unper

K. G her Comunicati on Room Ground Systens: G ound netallic conduit,

wi reways, and other netallic equi pnent |ocated away from equi prent

racks or cabinets to cable tray or tel ecomunications ground busbar,

whi chever is closer, using insulated 16 m? (6 AW5 ground wire bondi ng

j unpers.
L. Comuni cati ons Cabl e G ounding

1. Bond all netallic cable sheaths in nulti-pair conmmunications cables

together at each splicing or termnating |location to provide 100

percent netallic sheath continuity throughout communications

distribution system

2. Install a cable shield bonding connector with a screw stud

connection for ground wire, at termnal points. Bond cable shield

connector to ground.

3. Bond all netallic cable shields together within splice closures

usi ng cabl e shield bonding connectors or splice case nanufacturer’s

splice case grounding and bondi ng accessories. Wen an externa

ground connection is provided as part of splice closure, connect to

an effective ground source and bond all other netallic conponents

and equi pnent at that |ocation.

M Comuni cati ons Cable Tray Systens:

1. Bond netallic structures of cable tray to provide 100 percent

el ectrical continuity throughout cable tray systens.

2. Wiere netallic cable tray systenms are nechanically discontinuous
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a. Install splice plates provided by cable tray manufacturer between

cable tray sections so resistance across a bolted connection is
0. 010 ohms or less, as verified by nmeasuring across splice plate
connecti on.

b. Install 16 m% (6 AWG bonding junpers across each cable tray
splice or junction where splice plates cannot be used

3. Bond cable tray installed in sane room as tel ecomunications
groundi ng busbar to busbar

Conmuni cati ons Raceway G ounding:

1. Conduit: Use insulated 16 m#% (6 AWG bonding junpers to bond
netallic conduit at both ends and internediate nmetallic encl osures
to ground

2. Cable Tray Systens: Use insulated 16 m? (6 AWG) grounding junpers
to bond cable tray to col um-nounted buil ding ground pl ates (pads)
at both ends and approximately 16 nmeters (50 feet) on centers.

G ound Resi st ance:

1. Install tel ecomunications grounding system so resistance to
groundi ng el ectrode system neasures 5 ohns or |ess.

3.2 FIELD QUALITY CONTROL

A

Performtests per BICSI's Informati on Technol ogy Systenms Installation

Met hods Manual (1 TSIMM), Recomended Testing Procedures and Criteria.

Per f orm t wo- poi nt bond test using trained installers qualified to use

test equi pnent.

Conduct continuity test to verify that metallic pathways in

t el ecomuni cati ons spaces are bonded to TGB or TMGB

Conduct electrical continuity test to verify that TMaB is effectively

bonded to groundi ng el ectrode conduct or

Visually inspect to verify that screened and shi el ded cabl es are bonded

to TGB or TMGB.

Performa resistance test to ensure patch panel, rack and cabi net

bondi ng connection resistance neasures less than 5 Chns to TGB or TMGB
---END- - -
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SECTI ON 27 05 33
RACEWAYS AND BOXES FOR COMVUNI CATI ONS SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This section specifies conduit, fittings, and boxes to form conpl ete,
coordi nated, raceway systens. Raceways are required for comunications

cabl i ng unl ess shown or specified otherw se.

1.2 RELATED WORK

A
B.

Beddi ng of conduits: Section 31 20 00, EARTH MOVI NG

Mounti ng board for Tel econmuni cati on Roons: Section 06 10 00, ROUGH
CARPENTRY.

Seal i ng around penetrations to maintain integrity of fire rated
construction: Section 07 84 00, FIRESTOPPI NG

Fabrications for deflection of water away from buil di ng envel ope at
penetrations: Section 07 60 00, FLASH NG AND SHEET METAL.

Seal i ng around conduit penetrations through building envel ope to
prevent noisture mgration into building: Section 07 92 00, JO NT
SEALANTS.

Identification and painting of conduit and other devices: Section 09 91
00, PAI NTI NG

Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents: Section 27 05 26, GROUNDI NG AND
BONDI NG FOR COVMUNI CATI ONS SYSTEMS.

1.3 SUBM TTALS

A

B.

In accordance with Section 27 50 11, REQU REMENTS FOR COVMUNI CATI ONS

| NSTALLATI ONS, subnmit the follow ng:

1. Size and |l ocation of cabinets, splice boxes and pull boxes.

2. Layout of required conduit penetrations through structural elenents.

3. Catalog cuts marked with specific item proposed and area of
application identified.

Certification: Provide letter prior to final inspection, certifying

material is in accordance with constructi on docunents and properly

i nstall ed.

PART 2 - PRODUCTS
2.1 NMATERI AL

A

M ni mum Conduit Size: 19 mm (3/4 inch).

Contract No. VA797S-16- Q 0024
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B. Conduit:

Ri gid Gal vani zed Steel: Conformto UL 6, ANSI C80. 1.
Rigid Alumi num Conformto UL 6A, ANSI C80.5.
Rigid Internediate Steel Conduit (IMC): Conformto UL 1242, ANSI
C80. 6.

4. Electrical Metallic Tubing (EM):
a. Maxi mum Si ze: 105 mm (4 inches).
b. Install only for cable rated 600 volts or |ess.
c. Conformto UL 797, ANSI C80. 3.
Fl exi bl e Gal vani zed Steel Conduit: Conformto UL 1.
Li quid-tight Flexible Metal Conduit: Conformto UL 360.

7. Direct Burial Plastic Conduit: Conformto UL 651 and UL 651A, heavy
wal | PVC, or high density polyethyl ene (HDPE).
Surface Metal Raceway: Conformto UL 5.
W reway, Approved “Basket”: Provide "Tel ecommuni cati ons Service”
rated with approved | ength way partitions and cable straps to
prevent wires and cables fromchanging fromone partitioned pat hway
to anot her.

C. Conduit Fittings:
1. Rigid Galvanized Steel and Rigid Internediate Steel Conduit

Fittings:
a. Provide fittings neeting requirenments of UL 514B and ANSI/ NEMA
FB 1.

b. Sealing: Provide threaded cast iron type. Use continuous drain
type sealing fittings to prevent passage of water and vapor. In
conceal ed work, install sealing fittings in flush steel boxes
with bl ank cover plates having sane finishes as other electrica
plates in room

c. Standard Threaded Couplings, Locknuts, Bushings, and El bows: Only
steel or malleable iron materials are acceptable. Integral
retractabl e type | MC couplings are al so accept abl e.

d. Locknuts: Bonding type with sharp edges for digging into neta
wal | of an encl osure.

e. Bushings: Metallic insulating type, consisting of an insulating
insert nolded or |ocked into netallic body of fitting. Bushings

made entirely of netal or nonnetallic material are not permtted.

Contract No. VA797S-16- Q 0024
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f. Erickson (union-type) and Set Screw Type Coupl i ngs:

1) Couplings listed for use in concrete are permtted for use to
conplete a conduit run where conduit is installed in concrete.
2) Use set screws of case hardened steel with hex head and cup
point to seat in conduit wall for positive ground. Tightening
of set screws with pliers is prohibited.
g. Provide OEM approved fittings.
2. Electrical Metallic Tubing Fittings:
a. Conformto UL 514B and ANSI/ NEMA FB1l; only steel or malleable
iron materials are acceptable.
b. Couplings and Connectors: Concrete tight and rain tight, with
connectors having insulated throats.
1) Use gland and ring conpression type couplings and connectors
for conduit sizes 50 mm (2 inches) and snualler.
2) Use set screw type couplings with four set screws each for
conduit sizes over 50 mm (2 inches).
3) Use set screws of case-hardened steel with hex head and cup
point to seat in wall of conduit for positive grounding.
Indent type connectors or couplings are not permtted.
d. Die-cast or pressure-cast zinc-alloy fittings or fittings nmade of
"pot netal" are not pernitted.
e. Provide OEM approved fittings.
3. Flexible Steel Conduit Fittings:
a. Conformto UL 514B; only steel or nalleable iron materials are
accept abl e.
b. Provide clanp type, with insulated throat.
c. Provide OEM approved fittings.
4. Liquid-tight Flexible Metal Conduit Fittings:
a. Conformto UL 514B and ANSI/ NEMA FB1l; only steel or malleable
iron materials are acceptable.
b. Fittings nust incorporate a threaded groundi ng cone, a steel or
pl astic conpression ring, and a gland for tightening.
c. Provide connectors with insulated throats to prevent danmage to
cabl e jacket.
d. Provide OEM approved fittings.

Contract No. VA797S-16- Q 0024
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5. Direct Burial Plastic Conduit Fittings: Provide fittings neeting

requirements of UL 514C and NEMA TC3, and as recomended by conduit

manuf act urer.

6. Surface Metal Raceway: Conformto UL 5 and “tel ecomruni cati ons
service” rated with approved | ength-way partitions and cable straps
to prevent wires and cables from changing fromone partitioned
pat hway to anot her

7. Surface Metal Raceway Fittings: As recommended by raceway
manuf act urer.

8. Expansion and Defl ection Couplings:

a. Conformto UL 467 and UL 514B

b. Accommpdate 19 nm (3/4 inch) deflection, expansion, or
contraction in any direction, and all ow 30 degree angul ar
def | ecti ons.

c. Include internal flexible netal braid sized to ensure conduit
ground continuity and fault currents in accordance with UL 467,
and NEC code tables for ground conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and
heat resistant nol ded rubber material with stainless steel jacket
cl anps.

9. Rigid Alum num Fittings:

a. Provide nalleable iron, steel or aluminumalloy materials; zinc
or cadmumplate iron or steel fittings. Alum numfittings
containing nore than 0.4 percent copper are prohibited.

b. Locknuts and Bushings: As specified for rigid steel and | MC
condui t.

Set Screw Fittings: Not permtted for use with al um num conduit.

d. Indent type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fit-tings or fittings nmade
of “pot metal” are not permtted

f. Provide OEM approved fittings.

10. Wreway Fittings: As reconmmended by wireway CEM

D. Conduit Supports:
1. Parts and Hardware: Provide zinc-coat or equival ent corrosion

protection.

Contract No. VA797S-16- Q 0024
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2. Individual Conduit Hangers: Designed for the purpose, having a pre-

assenbl ed closure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple Conduit (Trapeze) Hangers: M ninmum 38 nmby 38 nm (1-1/2 by
1-1/2 inch), 2.78 mm (12 gage) steel, cold fornmed, |ipped channels;
with minimum9 mm (3/8 inch) dianmeter steel hanger rods

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,
or machi ne bolt expansion.

E. Qutlet, Splice, and Pull Boxes:

1. Conformto UL-50 and UL-514A.

2. Cast netal where required by NEC or shown, and equi pped with
rust proof boxes.

Sheet Metal Boxes: Galvani zed steel, except where otherw se shown.
Install flush mounted wall or ceiling boxes with raised covers so
that front face of raised cover is flush with wall.

5. Install surface nounted wall or ceiling boxes with surface style
flat or raised covers.

F. Wreways: Equip with hinged covers, except where renpvable covers are
shown.

G Warning Tape: Standard, 4-M1| polyethylene 76 mm (3 inch) wi de tape
detectable type, red with black letters, and inprinted with “CAUTI ON
BURI ED COVMUNI CATI ONS CABLE BELOW .

H. Fl exi ble Nonnetal lic Comunicati ons Raceway (I nnerduct) and Fittings:
1. General: Provide UL 910 listed plenum riser, and general purpose

corrugated pliable comunications raceway for optical fiber cables
and communi cations cabl e applications; select in accordance with
provisions of NEC Articles 770 and 800

2. Provide Comunications Raceway with a factory installed 567 kg (1250
I'b.) tensile pre-lubricated pull tape.

3. Use only nmetallic straps, hangers and fittings to support raceway
frombuilding structure. Cable ties are not permtted for securing
raceway to building structure.

4. Provide fittings to be installed in spaces used for environnmenta
air made of materials that do not exceed flammability, snoke
generation, ignitibility, and toxicity requirenents of environnmenta

air space
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Size: Metric Designator 53 (trade size 2) or smaller.

Qutside Plant: Plenumrated where each interduct is 75 nm (3 inches)
and | arger.

7. Inside Plant: Listed and marked for installation in plenum airspaces
and m nimum 25 mm (1 inch) inside dianeter.

8. Plenum Non-netallic conmunications raceway.

a. Constructed of |ow snoke emission, flame retardant PVC with
corrugat ed constructi on.
b. UL 94 V-Orating for flame spreading limtation.

9. Provide innerduct reel lengths as necessary to ensure ducts are
conti nuous; one piece runs fromENTR to MH, MHd to M4, DEMARC to
MCR/TER, TR to TR Innerduct connectors are not permtted between
roons.

10. Provide pulling accessories used for innerduct including but not
limted to, inner duct lubricants, spreaders, applicators, grips,
swi vel s, harnesses, and line mssiles (blown air) conpatible with
mat eri al s being pull ed.

. Qutlet Boxes:

1. Flush wall nmounted mininmum 11.9 cm (4-11/16 inches) square, 9.2 cm
(3-5/8 inches) deep pressed gal vani zed steel.

2. 2-Gang Til e Box:

a. Flush backbox type for installation in block walls.
b. Mninmm 92 mm (3-5/8 inches) deep.
J. Weat herproof Qutlet Boxes: Surface nount two gang, 67 nm (2-5/8 inches)
deep weat her proof cast al umi num w th powder coated finish internal
t hreads on hubs 19 nm (3/4 inch) mninm
K. Cabl e Tray:

1. Provide wire basket type of sizes indicated; with all required
splicing and nounting hardware.

2. Materials and Fini shes:

a. Electro-plated zinc gal vani zed (post plated) made from carbon
steel and plated to ASTM B 633, Type I, SC- 1.

b. Renove soot, manufacturing residue/oils, or netallic particles
after fabrication.

c. Rounded edges and smoot h surfaces.
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Provi de continuous welded top side wire to protect cable insulation

and installers.
H gh strength steel wires formed into a 50 x 100 mm (2 i nches by 4
inches) wire nesh pattern with intersecting w res wel ded together.

W re Basket Sizes:

a. Wre Dianeter:
b. Usabl e Loadi ng Dept h:
6. Fittings: Field-forned,

manuf acturer’s instructions.

7. Provide accessories to protect,

system

5 mm (0.195 inch) mninumon all nmesh sections.
105 mm (4 i nch)

fromstrai ght sections, in accordance with

support and install wre basket tray

L. Cable Duct: Equip with hinged covers,

accepted by COR

M Cabl e Duct Fittings:

PART 3 - EXECUTI ON

3.1 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

except where renovabl e covers are

As recommended by cabl e duct CEM

A. Raceways typically required for cabling systens unl ess otherw se

i ndi cat ed:
System Specification Section Install ed Met hod
G oundi ng 27 05 26 Condui t Not Required
27 10 00 Conpl ete Conduit All owed
Control, Communi cation in Non-Partitioned Cable
and Signal Wring Tray or Cabl e Ladders
Conmmuni cati ons 27 15 00 Conduit to Cable Tray
Structured Cabling Partitioned Cable Tray
Mast er Ant enna Tel evi si on 27 41 31 J-Hooks, Bridle Rings,
Equi pnrent and Systens conduit to Cable Tray,
Partitioned Cable Tray
Publ i c Address and Mass 27 51 16 Conpl et e condui t
Notification Systens
I nt er comuni cati ons and 27 51 23 Conduit to Cable Tray,
Program syst ens Partitioned Cable Tray
Nurse Call 27 52 23 Conpl et e Condui t
Security Energency Call, 27 52 31 Conduit to Cable Tray,
Duress Alarm and Partitioned Cable Tray
Tel econmmuni cati ons
M scel | aneous Medi cal 27 52 41 Conpl et e Condui t
Systens
Di stributed Radi o Antenna 27 53 19 Conduit to Cable Tray,
Contract No. VA797S-16- Q 0024
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System

Specification Section

Instal |l ed Met hod

Equi prent and System

Partitioned Cable Tray

G oundi ng and Bondi ng for 28 05 26 Condui t Not Required
El ectronic Safety and Unl ess Required by Code
Security
Physi cal Access Control 28 13 00 Conduit to Cable Tray
System Partitioned Cable Tray
Physi cal Access Control 28 13 16 Conduit to Cable Tray
Syst em and Dat abase Partitioned Cable Tray
Managenent
Security Access Detection 28 13 53 Conpl et e Condui t
I ntrusion Detection 28 16 00 Conduit to Cable Tray,
System Partitioned Cable Tray
Vi deo Surveillance 28 23 00 Conpl et e Condui t
El ectroni ¢ Per sonal 28 26 00 Conduit to Cable Tray,
Protection System Partitioned Cable Tray
Fire Detection and Al arm 28 31 00 Conpl et e Condui t

B. Penetrations:

1. Cutting or Hol es:

a. Locate holes in advance of

in structural

secti ons,

install ation.

obt ai n approval

Where they are proposed

of structural engineer

and COR prior to drilling through structural sections.

b. Make hol es through concrete and masonry in new and existing

structures with a dianond core drill

hamrer, inpact electric, hand or manual

not permitted; COR may grant

condition of

limted working space.

c. Fire Stop: Were conduits, wreways,

raceways pass through fire partitions,

or concrete saw. Pneumatic
hamrer type drills are

limted perm ssion by request, in

and ot her communi cati ons

fire walls, snoke

partitions, or floors, install a fire stop that provides an

ef fective barrier against spread of fire,

smoke and gases as

specified in Section 07 84 00, FIRESTOPPI NG

1) Fill and seal

cl earances between raceways and openings wth

fire stop material.

2) Install only retrofittable,

firestop materi al

around cabl es inside conduits.
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C. Conduit Installation

1. Mnimmconduit size of 19 mm (3/4 inch), but not less than size

required for 40 percent fill.

Install insulated bushings on all conduit ends.

Install pull boxes after every 180 degrees of bends (two 90 degree
bends). Size boxes per TIA 569

4. Extend vertical conduits/sleeves through floors mnimm75 mm (3
i nches) above floor and mnimum 75 nm (3 inches) bel ow ceiling of
fl oor bel ow.

5. Termi nate conduit runs to and from a backboard in a cl oset or
interstitial space at top or bottom of backboard. Install conduits
to enter tel ecomunication roonms next to wall and flush with
backboar d

6. Wiere drilling is necessary for vertical conduits, |ocate holes so
as not to affect structural sections.

7. Seal enpty conduits located in tel ecommunications roons or on
backboards with a standard non-hardeni ng putty conmpound to prevent
entrance of noisture and gases and to neet fire resistance
requirenments.

8. M ni nmum radi us of conmuni cati on conduit bends:

Si zes of Conduit Radi us of Conduit Bends
Trade Size mm | nches
34 150 (6)

1 230 (9)
1-1/4 350 (14)
1-1/2 430 (17)

2 525 (21)
2-1/2 635 (25)

3 775 (31)
3-1/2 900 (36)

4 1125 (45)

9. Provide 19 nm (3/4 inch) thick fire retardant plywood specified in
Section 06 10 00, ROUGH CARPENTRY on wall of communication closets
where shown on drawi ngs. Munt plywood with bottom edge 300 nm (12
i nches) above finished floor and top edge 2.74 m (9 feet) A F. F.
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Provide pull wire in all enpty conduits; sleeves through floor are

exceptions.
Conpl ete each entire conduit run installation before pulling in
cabl es.
Fl attened, dented, or deforned conduit is not permtted.
Ensure conduit installation does not encroach into ceiling height
head room wal kways, or doorways.
Cut conduit square with a hacksaw, ream renove burrs, and draw
tight.
Install conduit mechanically continuous.
I ndependent |y support conduit at 2.44 m (8 feet) on center; do not
use ot her supports (i.e., suspended ceilings, suspended ceiling
supporting nenbers, |um naires, conduits, mechanical piping, or
mechani cal ducts).
Support conduit within 300 mm (1 foot) of changes of direction, and
within 300 mm (1 foot) of each enclosure to which connect ed.
Cl ose ends of enpty conduit with plugs or caps to prevent entry of
debris, until cables are pulled in.
Attach conduits to cabinets, splice cases, pull boxes and outl et
boxes wi th bonding type | ocknuts. For rigid and | MC conduit
install ations, provide a |ocknut on inside of enclosure, nmade up
wench tight. Do not nake conduit connections to box covers.
Do not use alum numconduits in wet |ocations.
Unl ess ot herw se indicated on drawi ngs or specified herein, conceal
conduits within finished walls, floors and ceilings.
Condui t Bends:
a. Make bends with standard conduit bendi ng machi nes; observe

m ni mum bend radius for cable type and outside dianeter.
b. Conduit hickey is permitted only for slight offsets, and for

strai ght eni ng stubbed conduits.
c. Bending of conduits with a pipe tee or vise is not permtted.
Layout and Homeruns - Devi ati ons: Make only where necessary to avoid
interferences and only after draw ngs showi ng proposed devi ations
have been subnmitted and approved by COR

D. Conceal ed Work Install ation:

1.

SPEC WRI TER NOTE:
In Concrete:
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Conduit: Rigid steel or I M

b. Align and run conduit in direct lines.

c. Install conduit through concrete beans only when the follow ng
occurs:

1) Where shown on structural draw ngs.

2) As accepted by COR prior to construction, and after subnitta
of drawi ng showi ng | ocation, size, and position of each
penetration

d. Installation of conduit in concrete that is less than 75 mm (3
inches) thick is prohibited
1) Conduit outside dianmeter larger than 1/3 of slab thickness is

pr ohi bi t ed.

2) Space between Conduits in Slabs: Approximtely six conduit
di ameters apart, except one conduit dianmeter at conduit
Crossi ngs.

3) Install conduits approximately in center of slab to ensure a
m ni mum of 19 mm (3/4 inch) of concrete around conduits.

e. Make couplings and connections watertight. Use thread conpounds
that are NRTL |isted conductive type to ensure | ow resistance
ground continuity through conduits. Tightening set screws with
pliers is not permtted.

E. Furred or Suspended Ceilings and in Valls:
1. Rigid steel, IMC. Different type conduits mxed indiscrimnately in
sane systemis not permtted
2. Align and run conduit parallel or perpendicular to building |ines.
3. Tightening set screws with pliers is not pernitted.
F. Exposed Work Installation
1. Unless otherw se indicated on drawi ngs, exposed conduit is only
permtted in tel ecomunications roons.

a. Provide rigid steel, IMCor rigid al um num

b. Different type of conduits mixed indiscrimnately in systemis
not permtted

2. Align and run conduit parallel or perpendicular to building |ines.
3. Install horizontal runs close to ceiling or beanms and secure with

conduit straps.
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4. Support horizontal or vertical runs at not over 2400 mm (96 inches)

intervals.

Surface Metal Raceways: Use only where shown on draw ngs.

Pai nti ng:

a. Paint exposed conduit as specified in Section 09 91 00, PAINTI NG

b. Refer to Section 09 91 00, PAINTING for preparation, paint type,
and exact col or.

c. Provide | abels where conduits pass through walls and floors and
at maxi mum 6000 nm (20 foot) intervals in between.

G Expansion Joints:

1. Conduits 75 mm (3 inches) and larger, that are secured to building
structure on opposite sides of a building expansion joint, require
expansi on and defl ection couplings. Install couplings in accordance
wi th manufacturer's recomendati ons.

2. Provide conduits smaller than 75 mm (3 inches) with pull boxes on
both sides of expansion joint. Connect conduits to expansi on and
defl ection couplings as specified.

3. Install expansion and deflection couplings where shown.

H. Conduit Supports, Installation:

1. Select AC193 code |listed nmechani cal anchors or fastening devices
with safe working load not to exceed 1/4 of proof test |oad

2. Use pipe straps or individual conduit hangers for supporting
i ndi vi dual conduits. Maxi mum di stance between supports is 2.5 m (8
foot) on center.

3. Support nultiple conduit runs with trapeze hangers. Use trapeze
hangers designed to support a | oad equal or greater than sum of the
wei ghts of the conduits, wires, hanger itself, and 90 kg (200
pounds). Attach each conduit with U-bolts or other accepted
fast eners.

4. Support conduit independent of pull boxes, |um naires, suspended
ceiling conponents, angle supports, duct work, and simlar itens.

5. Fastenings and Supports in Solid Masonry and Concrete:

a. New Construction: Use steel or nmlleable iron concrete inserts
set in place prior to placing concrete
b. Existing Construction:
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1) Code AC193 |isted wedge type steel expansion anchors nininmum 6

mm (1/4 inch) bolt size and minimm 28 nm (1-1/8 inch)
embedment .
2) Power set fasteners minimum6 mm (1/4 inch) diameter with
depth of penetration mninmum 75 nm (3 inches).
3) Use vibration and shock resistant anchors and fasteners for
attaching to concrete ceilings.
Fastening to Hol |l ow Masonry: Toggle bolts are permtted.
Fastening to Metal Structures: Use machine screw fasteners or other
devi ces desi gned and accepted for application.

8. Bolts supported only by plaster or gypsum wal |l board are not
accept abl e.

9. Attachnment by wood plugs, rawl plug, plastic, lead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
pr ohi bi t ed.

10. Do not support conduit fromchain, wire, or perforated strap.

11. Spring steel type supports or fasteners are not pernitted except
hori zontal and vertical supports/fasteners within walls.

12. Vertical Supports:

a. Install riser clanps and supports for vertical conduit runs in
accordance w th NEC

b. Provide supports for cable and wire with fittings that include
i nternal wedges and retaining collars.

. Box Installation:
1. Boxes for Conceal ed Conduits:

a. Flush nounted.

b. Provide raised covers for boxes to suit wall or ceiling,
construction and finish.

2. In addition to boxes shown, install additional boxes where needed to
prevent danmage to cables during pulling.

3. Renobve only knockouts as required and plug unused openings. Use
t hreaded plugs for cast netal boxes and snap-in netal covers for
sheet netal boxes.

4. Stencil or install phenolic nanmeplates on covers of boxes identified
on riser diagrans; for exanple "SIGFA JB No. 1".
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5. Qutlet boxes mounted back-to-back in same wall are not permtted. A

m ni mum 600 mm (24 inches) center-to-center |ateral spacing must be
mai nt ai ned between boxes.
J. Flexible Nonnetal lic Communi cations Raceway (Innerduct), Installation

1. Install supports frombuilding structure for horizontal runs at
intervals not to exceed 900 mm (3 feet) and at each end.

2. Install supports frombuilding structure for vertical runs at
intervals not to exceed 1.2 m (4 feet) and at each side of joints.

3. Install only in accessi bl e spaces not subject to physical damage or
corrosive influences.

4. Make bends manually to assure internal dianeter of tubing is not
ef fectively reduced.

5. Extend each segnment of innerduct mnimum 300 mm (12 inches) beyond
end of service conduit tie or cable tray. Restrain innerduct ends
with wall nount clanps and seal when cable is installed

3.2 TESTI NG
A. Examine fittings and | ocknuts for secureness.
B. Test RMC, | MC and EMI systens for electrical continuity.
C. Performsinple continuity test after cable installation.
---END- - -
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SECTI ON 27 08 00
COWM SSI ONI NG OF COVMUNI CATI ONS SYSTENMS
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section includes requirenents for commissioning facility
conmuni cations systens, related subsystens and rel ated equi pment. This
Section suppl enents general requirenents specified in Section 01 91 00,
GENERAL COWM SSI ONI NG REQUI REMENTS.

B. Conplete |ist of equipnment and systens to be conmmi ssioned is specified
in Section 01 91 00, GENERAL COWM SSI ONI NG REQUI REMENTS and
Specification 27 05 11, REQU REMENTS FOR COVMUNI CATI ONS | NSTALLATI ONS.

C. Conmi ssi oned Systens:

1. Conmissioning of systens specified in Division 27 and 28 is part
of project’s construction process including docurmentation and proof
of performance testing of these systens, as well as training of VA's
Operation and Mai ntenance personnel in accordance with requirenents
of Section 01 91 00, GENERAL COWM SSI ONI NG REQUI REMENTS and Di vi si on
27, in cooperation with Government and Conmi ssi oni ng Agent.

2. The facility exterior closure systenms conmi ssioning includes
conmuni cations systens listed in Section 01 19 00 GENERAL
COWM SSI ONI NG REQUI RVENTS and 27 05 11, REQUI REMENTS FOR
COVMUNI CATI ONS | NSTALLATI ONS.

1.2 RELATED WORK

A. Systemtests: Section 01 00 00, GENERAL REQUI REMENTS.

B. Commi ssioning process requires review of selected submttals that
pertain to systenms to be conmi ssioned: Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA AND SAMPLES.

C. Construction phase comm ssioning process and procedures including roles
and responsibilities of conm ssioning team nenbers and user training:
Section 01 91 00, GENERAL COWM SSI ONI NG REQUI REMENTS.

1. 3 COORDI NATI ON

A. Commi ssioning Agent will provide a list of submittals that nust be
revi ewed by Commi ssioni ng Agent sinultaneously with engi neering review,
do not proceed with work of sections identified w thout engineering and
Conmi ssi oni ng Agent’ s revi ew conpl et ed.

B. Commi ssi oni ng of communi cations systens require inspection of
i ndi vi dual el enments of conmunications system construction throughout

construction period. Coordinate with Comm ssioni ng Agent in accordance
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with Section 01 19 00, GENERAL COWM SSI ONI NG REQUI REMENTS and
conmi ssioning plan to schedul e conmuni cati ons systens inspections as

required to support the conm ssioning process

1.4 CLOSEQUT SUBM TTALS

A

Refer to Section 01 91 00, GENERAL COVM SSI ONI NG REQUI REMENTS f or

submittal requirements for pre-functional checklists, equipnment startup

reports, and other conmi ssioning docunents.

Pre- Functi onal Checkli sts:

1. Conplete pre-functional checklists provided by comm ssi oni ng agent
to verify systens, subsystens, and equi pnent installation is
conpl ete and systens are ready for Systens Functional Performance
Testi ng.

2. Submit conpleted checklists to COR and to Conmi ssi oni ng Agent.
Conmi ssi oni ng Agent can spot check a sanple of conpleted checklists.
I f Cormmi ssioning Agent determines that information provided on the
checklist is not accurate, Commi ssioning Agent then returns the
mar ked-up checklist to Contractor for correction and resubmni ssi on.

3. If Conmi ssioning Agent determnes that a significant nunmber of
conpl eted checklists for sinmlar equi pnent are not accurate
Conmi ssi oni ng Agent can sel ect a broader sanple of checklists for
revi ew

4. |f Commi ssioning Agent deternines that a significant nunber of
br oader sanple of checklists is also inaccurate, all checklists for
the type of equipnment will be returned to Contractor for correction
and resubni ssi on.

Submit training agendas and trainer resumes in accordance with

requi rements of Section 01 19 00, GENERAL COWM SSI ONI NG REQUI REMENTS

PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTI ON
3.1 FIELD QUALITY CONTROL

A

Contractor's Tests:

1. Schedul ed tests required by other sections of Division 27 nust be
docunented i n accordance with Section 01 00 00, GENERAL
REQUI REMENTS.

2. Incorporate all testing into project schedule. Provide m ni num seven
cal endar days' notice of testing for Conm ssioning Agent to w tness

sel ected Contractor tests at sole discretion of Conmm ssioning Agent.
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3. Conplete tests prior to scheduling Systens Functional Performance
Testi ng.

B. Systems Functional Perfornmance Testing

1. Conmissioning process includes Systenms Functional Perfornmance
Testing that is intended to test systens functional performance
under steady state conditions, to test systemreaction to changes in
operating conditions, and system performance under energency
condi tions.

2. Conmi ssioni ng Agent prepares detail ed Systens Functional Performance
Test procedures for review and acceptance by COR

3. Provide required | abor, materials, and test equipnent identified in
test procedure to performtests.

4. Commi ssioning Agent must wi tness and document the testing
a. Provide test reports to Conmi ssioning Agent. Conm ssioning Agent

will sign test reports to verify tests were perforned
3.2 TRAI NI NG

A. Training of Governnent's operation and mai nt enance personnel is
required in cooperation with COR and Conmi ssioni ng Agent.

B. Provide conmpetent, factory authorized personnel to provide instruction
to operation and mai ntenance personnel concerning |ocation, operation
and troubl eshooting of installed systens.

C. Schedule instruction in coordination with COR after submnission and
approval of formal training plans.

- - - END- - -
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SECTI ON 27 10 00
CONTROL, COVMUNI CATI ON AND SI GNAL W RI NG
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section includes control, comunication and signal wiring for a
conprehensi ve systens infrastructure.
B. This section applies to all sections of Divisions 27 // and 28 //.
1.2 RELATED WORK
A. Sealing around penetrations to maintain integrity of time rated
construction: Section 07 84 00, FIRESTOPPI NG
B. General electrical requirenments that are common to nore than one
section in Division 27: Section 27 05 11, REQUI REMENTS FOR
COMMUNI CATI ONS | NSTALLATI ONS.
C. Conduits for cables and wiring: Section 27 05 33, RACEWAYS AND BOXES
FOR COVMUNI CATI ONS SYSTEMS.
D. Requirements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents: Section 27 05 26, GROUNDI NG AND
BONDI NG FOR COVMUNI CATI ONS SYSTEMS.
1.3 SUBM TTALS
A. Submit in accordance with Section 27 05 11, REQU REMENTS FOR
COVMUNI CATI ONS | NSTALLATI ONS.
B. Submit witten certification from OEM
1. Indicate wiring and connection diagrans neet National and Governnent
Life Safety Guidelines, NFPA, NEC, NRTL, Joint Conmission, CEM this
section and Section 27 05 11, REQUI REMENTS FOR COVMUNI CATI ONS
| NSTALLATI ONS.
2. Include instructions, requirenents, recomendations, and gui dance
for proper performance of system as descri bed herein.
3. CGovernment will not approve any subnmittal w thout this
certification.
C. ldentify environmental specifications on technical submttals; identify
requirements for installation.
1. Mnimum fl oor space and ceiling heights.
2. Mnimm size of doors for cable reel passage.
D. Power: Provide specific voltage, anperage, phases, generator

equi pmentand quantities of circuits.
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E. Provide conduit size requirenents.

F. O oseout Submittals

1. Provide contact information for maintenance personnel to contact
contractor for energency mai ntenance and | ogi stic assistance, and
assi stance in resolving technical problens at any tine during
warranty period.

Provide certified OEM sweep test tags fromeach cable reel to COR
Furni sh spare or unused wire and cable wi th appropriate connectors
(femal e types) for installation in appropriate punch bl ocks, barrier
strips, patch, or bul khead connector panels.

4. Turn over unused and opened installation kit boxes, coaxial, fiber
optic, and twi sted pair cable reels, conduit, cable tray, cable duct
bundles, wire rolls, physical installation hardware to COR.

5. Docunentation: Include any itemor quantity of items, as installed
drawi ngs, equi pnent, nmintenance, and operation nmanuals, and OEM
materials needed to conpletely and correctly provi de system
docunentation required herein

PART 2 - PRODUCTS
2.1 CONTROL W RI NG
A. Provide control wiring |arge enough so voltage drop under in-rush
condi ti ons does not adversely affect operation of controls.
B. Provide cable neeting specifications for type of cable.
C. Qutside Location (i.e. above ground, underground in conduit, ducts

pat hways, etc.): Provide cables filled with a waterproofing conpound

bet ween outside jacket (not touching any provided arnmor) and inter

conductors to seal punctures in jacket and protect conductors from

noi sture

D. Renpote Control Cabl e:

1. Multi-conductor with stranded conductors able to handl e power and
voltage required to control specified system equipnment, froma
renote | ocation.

2. NRTL listed and pass VW1 vertical wire flame test (UL 83) (formerly
FR-1).

3. Col or-coded Conductors: Conbined nulti-conductor and coaxial cables
are acceptable for this installation, on condition system

performance standards are net.
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4. Techni cal Characteristics:
a. Length: As required, in 1K (3,000 ft.) reels mininmm
b. Connectors: As required by system design.
c. Size:
1) 18 AWG, mini mum CQutside.
2) 20 AWG, mi ni mum I nside.
d. Color Coding: Required, EIA industry standard.
e. Bend Radius: 10 tinmes cable outside dianeter.
f. Inpedance: As required.
g. Shield Coverage: As required by OEM specification.
h. Attenuation:
Frequency in M& dB per 305 Meter (1,000 feet), maxinmum
0.7 5.2
1.0 6.5
4.0 14.0
8.0 19.0
16.0 26.0
20.0 29.0
25.0 33.0
31.0 36.0
50.0 52.0

E. Distribution System Signal Wres and Cabl es:

1. Provide in sane nmanner, and use construction practices, as Fire
Protective and other Enmergency Systens identified and defined in
NFPA 101, Life Safety Code, Chapters 7, 12, and 13, NFPA 70,

Nati onal Electrical Code, Chapter 7, Special Conditions.

2. Provide systemable to w thstand adverse environmental conditions
wi t hout deterioration, in their respective |ocation.

3. Provide entering of each equi pment encl osure, console, cabinet or
rack in such a manner that all doors or access panels can be opened
and cl osed without renmoval or disruption of cables.

4. Terminate on an item of equi pment by direct connection.

2.2 COVMMUNI CATI ON AND SI GNAL W RI NG
A. Provide comuni cations and signal wiring conformng to recommendati ons
of manufacturers of systems ; provide not |ess than TIA Performance

Category 6
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Wring shown is for typical systens; provide wiring as required for

systens being provided.

Provi de col or-coded conductor insulation for nulti-conductor cables.

Connectors:

1. Provide connectors for transm ssion |ines, and signal extensions to
mai ntai n uninterupted continuity, ensure effective connection, and
preserve uniformpolarity between all points in system
a. Provide AC barrier strips with a protective cover to prevent

acci dental contact with wires carrying live AC current.

b. Provide punch bl ocks for signal connection, not AC power. AC
power twi st-on wire connectors are not permtted for signal wire
term nations.

2. Cables: Provide connectors designed for specific size cable and
conductors being installed with OEMs approved installation tool.
Typi cal system cabl e connectors include:

a. Audi o spade | ug.

b. Punch bl ock.

c. Wrew ap.

2.3 I NSTALLATION KIT

A

C

I ncl ude connectors and termnals, |abeling systens, audi o spade | ugs,
barrier strips, punch blocks or wire wap term nals, heat shrink
tubing, cable ties, solder, hangers, clanps, bolts, conduit, cable
duct, cable tray, etc., required to acconplish a neat and secure
install ation.
Term nate conductors in a spade lug and barrier strip, wire wap
term nal or punch block, so there are no unfinished or unl abeled wire
connecti ons.
M nimumrequired installation sub-kits:
1. System Groundi ng:
a. Provide required cable and installation hardware for effective

ground path, including the follow ng:

1) Control Cabl e Shields.

2) Data Cabl e Shi el ds.

3) Equi pment Racks.

4) Equi pmrent Cabi net s.

5) Conduits.
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6) Ducts.

7) Cable Trays.
8) Power Panel s.
9) Connector Panels.
10) Groundi ng Bl ocks.
b. Bond radi o equipnment to earth ground via internal building
wiring, according to NEC.

2. Wre and Cable: Provide connectors and termnals, punch blocks, tie
wr aps, hangers, clanps, |abels, etc. required to acconplish
termnation in an orderly installation.

3. Conduit, Cable Duct, and Cable Tray: Provide conduit, duct, trays,
junction boxes, back boxes, cover plates, feed through nipples,
hangers, clanmps, other hardware required to acconplish a neat and
secure conduit, cable duct, cable tray installation in accordance
wi th NEC and docunents.

4. Equi pment Interface: Provide any items or quantity of equi pment,
cabl e, nmounting hardware and materials to interface systenms with
identified sub-systens, according to CEMrequirements and
construction docunents.

5. Labels: Provide any itemor quantity of |abels, tools, stencils, and
materials to | abel each subsystem according to OEM requirenents, as-
installed draw ngs, and construction docunents.

D. Cross-Connection System (CCS) Equi pnent Breakout, Term nation Connector

(or Bul khead), and Patch Panel s:

1. Connector Panels: Flat smooth 3.175 mm (1/8 inch) thick solid
al umi num custom designed, fitted and installed in cabinet. Install
bul khead equi pnent connectors on panel to enabl e cabi net equi pnent’s
signal, control, and coaxial cables to be connected through panel.
Mat ch panel color to cabinet installed.

a. Voice (or Tel ephone):
1) Provide industry standard Type 110 (m ni mun) punch bl ocks for
voi ce or tel ephone, and control wiring instead of patch
panel s, each being certified for category 6.
2) 1DC punch blocks (with internal RJ45 jacks) are acceptable for
use in CCS when designed for Category 6 and the size and type

of cabl e used.

Contract No. VA797S-16- Q 0024
VA Project No. 796-16-018 27 10 00 - 5 09/ 02/ 20161



3)

4)

DESI GN SERVER ROOM
H nes Building 37 - Geat Lakes CMOP
Hne, Illinois 60141

06- 01- 15
Secure punch block strips to OEM desi gned physical anchoring

unit on a wall location in TRS; console, cabinet, rail, panel,
etc. nounting is pernitted at OEM reconmendati on and as
accepted by COR Punch bl ocks are not pernitted for dass I
or 120 VAC power wiring.
Techni cal Characteristics:
a) Nunber of Horizontal Rows: M ninum 100.
b) Number of Terminals per Row. M ni num 4.
c) Term nal Protector: Required for each used or unused

term nal .
d) Insulation Splicing: Required between each row of

term nal s.

b. Digital or H gh Speed Data:

1

2)

Provi de 480 nm (19 i nches) horizontal EIA ECA 310 rack

nount abl e patch panel with El A/ ECA 310 standard spaced
vertical nmounting holes for digital or high-speed data service
CSS, with nodul ar fenale Category 6 6A for specialized powered
systens accepted by SMCS 0050P2H3, (202) 461-5310, O &T and
FMS Services, and COR) RJ45 jacks designed for size and type
of UTP or F/UTP cable installed in rows.

Techni cal Characteristics:

a) Nunber of Horizontal Rows: M ninmum 2.

b) Number of Jacks Per Row. M ni mum 24.

c) Type of Jacks: RIJ45.

d) Terminal Protector: Required for each used or unused j ack.
e) Insulation: Required between each row of jacks.

2.4 EXI STI NG W RI NG

A. Reuse existing wiring only where indicated on plans and accepted by
SMCS 0050P2H3.
Only existing wiring that conforns to specifications and applicable
codes can be reused; existing wiring that does not neet these
requi rements cannot be reused and nust be renoved by contractor.

EXECUTI ON

3.1 I NSTALLATI ON
A. Ceneral :

Install wiring in cable tray or raceway.
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2. Seal cable entering a building fromunderground, between wire and

conduit where cable exits conduit, w th non-hardeni ng approved
conpound.

3. Wre Pulling:

a. Provide installation equi pnent that prevents cutting or abrasion
of insulation during pulling of cables

b. Use ropes nmade of nonmetallic material for pulling feeders.

c. Attach pulling lines for feeders by neans of either woven basket
grips or pulling eyes attached to conductors, as accepted by COR

d. Pull nultiple cables into a single conduit together

e. manufacturer. Install tape with coated side towards the cabl e and
extend mninum 25 mm (1 i nch) into each duct.

B. Control, Comunication and Signal Wring Installation:

1. Unless otherw se specified in other sections, provide wiring and
connect to equi pnent/devices to performrequired functions as
i ndi cat ed

2. Install separate cables for each systemso that mal functions in any
system does not affect other systens, except where otherw se
required.

3. Group wires and cabl es according to service (i.e. AC, grounds,
signal, DC, control, etc.); DC, control and signal cables can be
i ncl uded with any group.

4. Formw res and cables to not change position in group throughout the
conduit run. Bundle wires and cables in accepted signal duct,
conduit, cable ducts, or cable trays neatly formed, tied off in 600
mmto 900 mm (24 inch to 36 inch) lengths to not change position in
group throughout run

5. Conceal ed splices are not all owed.

6. Separate, organize, bundle, and route wires or cables to restrict
EM, channel crosstal k, or feedback oscillation inside any
encl osure

7. Looking at any enclosure fromthe rear (wall mounted encl osures,
junction, pull or interface boxes fromthe front), |ocate AC power,
DC and speaker wires or cables on the |left; coaxial, control
m crophone and line | evel audio and data wires or cables, on the

right.
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8. Provide ties and fasteners that do not damage or distort wires or

cables. Linmt spacing between tied points to maxi num 150 mm (6
i nches).

9. Install wires or cables outside of buildings in conduit, secured to
solid building structures.

10. Wres or cables must be specifically accepted, on a case by case
basis, to be installed outside of conduit. Bundled wires or cables
must be tied at minimm460 mm (18 inches) intervals to a solid
buil ding structure; bundled wires or cables nust have ultra violet
protection and be waterproof (including all connections).

11. Laying wires or cables directly on roof tops, |adders, drooping down
wal | s, wal kways, floors, etc. is not pernmitted.

12. Wres or cables installed outside of conduit, cable trays, wireways,
cabl e duct, etc.:

a. Only when authorized, can wires or cables be identified and
approved to be installed outside of conduit.

b. Provide wire or cable rated plenumand OEM certified for use in
air plenuns.

c. Provide wires and cabl es hidden, protected, fastened and tied at
maxi mum 600 mm (24 inches) intervals, to building structure

d. Provide closer wire or cable fastening intervals to prevent
saggi ng, maintain cl earance above suspended ceilings.

e. Renove unsightly wiring and cabling fromview, and discourage
tanpering and vandal i sm

f. Sleeve and seal wire or cable runs, not installed in conduit,
that penetrate outside building walls, supporting walls, and two
hour fire barriers, with an approved fire retardant seal ant.

C. AC Power:

1. Bond to ground contractor-installed equi pnent and identified
CGovernment - f urni shed equi pment, to elimnate shock hazards and to
m ni m ze ground | oops, comon node returns, noise pickup, crosstalk,
etc. for total ground resistance of 0.1 Chmor |ess

2. Use of conduit, signal duct or cable trays as systemor electrica
ground is not pernmitted; use these itens only for dissipation of
internally generated static charges (not to be confused with

external ly generated lightning) that can be applied or generated
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out si de mechani cal and physical confines of systemto earth ground.

Di scovery of inproper systemgrounding is grounds to declare system
unacceptable and term nation of all system acceptance testing.

Cabi net Bus: Extend a common ground bus of at |east #10 AWG solid
copper wire throughout each equi pnment cabi net and bond to system
ground. Provide a separate isolated ground connection from each

equi pnent cabi net ground bus to system ground. Do not tie equipnent
ground busses together.

Equi prrent: Bond equi pnent to cabinet bus with copper braid

equi valent to at |east #12 AW Sel f-groundi ng equi pnent encl osures,
racks or cabinets, that provide OEM certified functional ground
connections through physical contact with installed equiprment, are

acceptabl e alternati ves.

3.2 EQUI PMENT | DENTI FI CATI ON

A. Control, Conmmunication and Signal Systemldentification:

1. Install a permanent wire marker on each wire at each term nation.

2. ldentify cables with nunbers and letters on the |abels corresponding
to those on wiring diagrans used for installing systens.

3. Install labels retaining their markings after cleaning.

4. In each maintenance hol e (manhol e) and handhol e, install enbossed
brass tags to identify systemserved and function.

B. Label i ng:

1. Industry Standard: ANSI/TIA-606-B.

2. Print lettering for voice and data circuits using |aser printers

3. Cable and Wres (hereinafter referred to as “cable”): Label cables
at both ends in accordance with industry standard. Provi de per manent
labels in contrasting colors. ldentify cables matchi ng system Record
Wring Diagrans.

4. Equi pment: Permanently | abel ed system equi pnent with contrasting
plastic lam nate or bakelite material. Label system equi pnent on
face of unit corresponding to its source.

5. Conduit, Cable Duct, and Cable Tray: Label conduit, duct and tray,

including utilized GFE, with permanent marki ng devices or spray
painted stenciling a mnimumof 3 neters (10 ft.) identifying

system Label each encl osure according to this standard.
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6. Termi nation Hardware: Label workstation outlets and patch panel

connections using color coded |labels with identifiers in accordance
with industry standard and Record Wring Di agrans.
3.3 TESTI NG
A. Mnimumtest requirenments are for inpedance conpliance, inductance
capaci tance, signal |evel conpliance, opens, shorts, cross talk, noise
and distortion, and split pairs on cables in frequency ranges
speci fi ed.
B. Tests required for data cable nust be made to confirm operation of this
cable at mnimum 10 Mega (M Hertz (Hz) full bandwi dth, fully channe
| oaded and a Bit Error Rate of a mnimumof 10-6 at maxi mumrate of
speed.
C. Provide cable installation and test records at acceptance testing to
COR and thereafter maintain in facility' s tel ephone sw tch room
D. Record changes (used pair, failed pair, etc.) in these records as
change occurs.
E. Test cables after installation and replace any defective cabl es.
- - - END- - -
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SECTION 27 11 00
TELECOMMUNI CATI ONS ROOM FI TTI NGS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This section specifies equi pnent cabinets, interface enclosures, relay
racks, and associated hardware in service provider DEMARC, conputer and
t el ecomuni cati ons roons.

Tel ephone systemis defined as an Emergency Critical Care Comunication
System by the National Fire Protection Association (NFPA). Adhere to
Seism c reference standards for systenms connecting to or extending

t el ephone system and cabl i ng.

1.2 RELATED WORK

A
B.

Wring devices: Section 26 27 26, W RI NG DEVI CES.

General electrical requirenents that are comopn to nore than one
section in Division 27: Section 27 05 11, REQUI REMENTS FOR

COVMUNI CATI ONS | NSTALLATI ONS.

Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents: Section 27 05 26, GROUNDI NG AND
BONDI NG FOR COVMUNI CATI ONS SYSTEMS.

Conduits for cables and wiring: Section 27 05 33, RACEWAYS AND BOXES
FOR COVMUNI CATI ONS SYSTEMS.

Low vol tage cabling systeminfrastructure: Section 27 10 00, CONTROL,
COVMUNI CATI ON AND SI GNAL W RI NG,

1.3 SUBM TTALS

A

Submit in accordance with Section 27 05 11, REQU REMENTS FOR

COVMUNI CATI ONS | NSTALLATI ON.

Separate submittal into sections for each subsystem containing the

fol | ow ng:

1. Pictorial layouts of each Tel ecomuni cati ons Room and Cross
Connecti on Space (VCCS, and HCCS term nati on cabi nets), each
di stribution cabinet layout, and TCO as each is expected to be
installed and confi gured.

2. Equi pnent technical literature detailing electrical and technical
characteristics of each item of equipnent to be furnished.

Envi ronnment al Requirenents: ldentify environnental specifications for

housi ng systemas initial and expanded system configurations.
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1. Floor loading for batteries and cabi nets.

2. Mnimum fl oor space and ceiling height.
3. M ninmum door size for equipnment passage.
PART 2 - PRODUCTS
2.1 EQUI PMENT AND MATERI ALS
A. Provide conponents of cabinet system (cabinet, thermal, cable and power
managenent accessories) froma single manufacturer.
B. Equi prent Standards and Testi ng:

1. Equi prent nust be listed by a NRTL where a UL standard is in
exi stence; active and passive equi pnent nmust conformw th each UL
standard in effect for equipnent, on the submttal date.

2. Each item of electronic equi pnent nmust be |abeled by a NRTL that
warrants equi pment has been tested in accordance with, and conforns
to specified standards.

C. Equi pnent Cabi nets (Enclosures):

1. Fully enclose and physically secure internally nounted and
connected, active and passive equi pnent.

2. Types of Equi pnent Encl osures accepted for specific VA Spectrum

Managenent, FMS and O &T applications in CFM and Facility Projects:

CABI NET FUNCTI ON

Conmuni cati ons FMS Speci al Comuni cati ons Equi pnent
Server / Router A &T Dat a/ LAN WAN Equi pnent

Sei smic Ei ther FM5 or O &T use, specify need
Envi r onment al Ei ther FM5 or O &T use, specify need

3. Each cabinet to be:
a. Provided in head end, MCR, TER PCR, EMER, each at a m ni num
b. Fabricated with mninmum 1.59 nm (16 gauge) steel.
c. Provided with manufacturer's standard painted finish in a color
accepted by COR with concurrence from FMS Service Chief.
d. Mounted on floor or wall.
e. Lockable; tubular |ocks keyed alike. Provide six keys to COR for
each cabi net.
f. Conmpliant with facility’s SM5 card access system
4. Provide equi pnrent mounting shelves; attach to front and rear
mounting rails and all ow ng equi pment to be secured to respective

mounting rails.
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5. Each enclosure to include:

a. Floor or wallmounting.
b. Knock out holes for conduit connections or cable entrance.
c. Front and rear |ocking doors; wall nobunted cabinets require only
front |ocking door.
d. Power outlet strips.
6. Provide quiet ventilation fan with non-di sposabl e |ocally cleanable

air filter.

7. Size each cabinet in order to contain and maintain internal nounted
equi pnent itens.
Provide CEMs fully assenbled unit.
Provi de CEM assenbl ed si de-by-side enclosures in a single unit, at
| ocations requiring nore than two encl osures.
10. Provide mni num one cabinet with blank rack space, for additional
syst em expansi on equi pnent .
11. Bond to communi cations circul ati ng groundi ng system
12. Techni cal Characteristics:
a. External:
1) Overall Height:
a) Communi cations/ Server: Maxi mum 2,184 mm (86 i nches).
b) Seismc: Maximum 1,905 nm (75 inches).
2) Overall Depth:
a) Conmmuni cations/ Server: Maxi mum 914 nm (36 i nches).
b) Seismc: Maxi mum 762 nm (30 i nches).
3) Overall Wdth - Al: Mxi num 864 mm (34 inches).
b. Front Panel Openings:

1) Wdth:
a) Communi cations: 482.6 mm (19 inches), per ElA
b) Server:
c) Seismic: 483 mm (19 inches), per ElA ECA 310.
2) Height:

a) Communi cations/ Server: Maxi mum 2,000 mm (78-3/4 inches or
45 Rack Units [RU), per EI A ECA 310.
b) Seismc: Maximm 1,689 mnm (66-1/2 inches or 38 RUs, per
El A/ ECA 310).
c. Heavy Duty Cycle: Maxi mum 544 kil ograns (1,200 pounds) capacity.
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d. Certification:

1) NRTL (i.e. UL): For comunications and server cabinets.

2) Tel cordia Technol ogi es: #63-GR- CORE, (2012) for seismc
cabi nets.

3) Seisnmic: Provide cabinet OCEM constructed to seism c design
cat egory.

13. Cabinet Internal Conponents:
a. AC Power:

1) Standard “Quad AC Box”:

a) Power capacity: 20 Anpere, single phase, 120 VAC conti nuous
duty.

b) Wre gauge: #12 AWG solid copper, connected to roonis
i nternal AC Power Panel, or as directed by COR

c) Nunber of AC power outlets: Mninum4 receptacles.

d) Enclosure: Fully self-contained, netal 102 nm (4 inch) x
102 mm (4 inches) x 64 mm (2-1/2 inches) with cover

e) Connection: Mnimum 25.4 mm (1 inch) conduit connected to
room s AC Power Panel, or as directed by COR

f) Number of boxes: One.

g) Conpliance: NRTL (i.e. UL); NPFA - 70 (NEC).

b. AC Qutlet Strips:

1) Power Capacity: 15 Anpere, single phase, 120 VAC conti nuous
duty.

2) Wre Gauge: M ninum #12 AW5 solid copper.

3) Number of AC Power Qutlets: Mnimm 10 “U grounded.

4) Enclosure: Fully self-contained; typically netal.

5) Connecting Wre: Mnimum2 m (6 feet) long, with three prong
sel f-groundi ng AC plug connected to cabinet’s internal AC
“Quad” box.

6) Number of Strips: 2.

7) Certification: NRTL (i.e. UL).

c. AC Power Line Surge Protector and Filter Construction:

1) Input Voltage Range: 120 VAC + 15 percent at 50/60 Hz, single
phase.

2) Power Service Capacity: 20 AwWP, 120 VAC.
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3) Voltage Qutput Regul ation: +5.0 percent, instantaneous of

i nput .
4) CGircuit Breaker: 15 AWMP; may be sel f-contai ned
5) AC Qutlets: Mninumfour duplex grounded NEVA 5-20R
6) Response Tine: 5.0 nanosecond.
7) Suppression: Isolate and filter any noise, surge spikes
a) Surge: M ninum 20, 000 AWP
b) Noi se:
1) Conmmon: -40 dB.
2) Differential: -45 dB
8) d anpi ng Vol tage: M ni num 300 V.
9) Encl osure: One; self-contained
10) Mounting: Internal to cabinet floor or on internal nounting
rail shelf, allowing two plugs fromtwo plug strips.
11) AC Power Cord: Required; mninmm1,628 nm (6 feet), three wire
(green ground); m ni num #14 AWG stranded
12) Conpliance: NRTL (i.e. UL60950-1).

d. Uninterruptible Power Supply (UPS): Provide each cabinet with an
i nternal UPS which may be conbined with surge protector and
filter if systemis 50 percent expansion requirenment is net.
Provide at |least two hours continuous full |oad reserve capacity,
in the event of facility primary or enmergency AC power failure.
1) UPS to include:

a) On-Of Switch: This function is required to be a part of
systenmi s el ectronic supervision requirenents.

b) First/Fast Charge Unit: Must provide clean predicable
charge voltage/current. Function is required to be a part
of systenis el ectronic supervision requirenents.

c) Over Voltage/Current Protect: Cannot short circuit AC power
line at any tinme. This function is required to be a part of
systeni s el ectroni c supervision requirenents.

d) Trickle Charge Unit: Mist be capable of maintaining a
suitable internal battery charge w thout damagi ng
batteries.

e) Mounting: Provide per CEMs direction
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f) Proper Ventilation: Do not override cabinets’ ventilation

system

g) Power Change from AC | nput: Acconplish change wi thout
interruption to conmuni cations |ink or subsystem being
protected. Cenerate visual and aural alarns in electrical
supervi sion system |ocal and renote, to annunciating
panel s via direct connection for trouble indication.

2) Specific requirenents for current and surge protection to

i ncl ude:

a) Voltage Protection: Threshold, line to neutral, starts at
maxi mum 200 Vol ts peak. Transient voltage cannot exceed 330
Vol ts peak. Furnish docunentation on peak cl anpi ng Vol t age
as a function of transient waveform

b) Peak Power Dissipation: Mninmm 35 Joul es per phase, as
neasured for 1.0 mllisecond at sub branch panels, 100
Joul es per phase at branch panels and 300 Joul es per phase
at service entrance panels. Typically, power dissipation is
12,000 Wwatts (W for I.0 nS (or 12 Joules). Provide
expl anation of how ratings were neasured or enpirically
deri ved

c) Surge Protector (may be conbined with On-Of switch of
UPS): Must not short circuit AC power line at any tinme.

1) Conponents nust be mininumsilicon sem -conductors.

2) Secondary stages, if used, may include other types of
rugged devi ces.

3) Indicators: Provide visual device indicating surge
suppressi on conponent is functioning

4) El ectrical Supervision: Required; nust be audile and
visual, local and renote to annunci ating panels via
direct connection for trouble indication.

d) Provide current and surge protection on ancillary
equi pnent .

e) Equi p each cabinet with the foll ow ng:

1) Equi prent Mounting Rails (Front & Rear): Fully
adj ustabl e i nternal equi prent nmounting rails all ow ng

front or rear equi pnent nounting with pre-drilled
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El A/ ECA 310-E Standard tapped hol es. Support entire

equi pnent by suppl enentary support in addition to face
mounting screws on rails.
2) Cabinet Ground: Stainless steel adjustable, |ug
connected to cabinet’s main structure providing an
i nternal cabinet ground for all installed equi pnent
properly bolted to rail and with ground wi re connect ed.
3) Grounding Termnals: A separate nounting hole on
equi pnent nounting rail, with stainless steel connecting
bolt bonded by m ni mum #10 AWG copper wire to cabinet’s
i nternal grounding | ug.

14. Ground Interconnection: Bond cabinet’s comobn grounding lug to
roonmi s conmuni cations circul ati ng ground busbar with a m ni num #4
AWG stranded copper wre.

15. Bl ank Panels: Provide at every unused rack space.

a. Match cabi net color.

b. Provide panels of 3 nm(1/8 inch) thick alumnumw th vertical
di mensions in increnents of one rack unit (RMJ) or 45 mm (1-3/4
inch) with nounting hol es spaced to correspond to El A/ ECA 310-E
Standard 483 mm (19 inch) rack dinensions.

c. Fill large unused openings with single standard | arge panel
i nstead of nunerous types.

d. Leave one bl ank rack space (RWMJ), covered with a bl ank panel,
bet ween each item of equipnent, for mnimminternal air flow

e. Leave 356 mm (14 inches) (8.0 RMJ) open space, covered wth blank
cover panel, for additional expansion equipnent.

f. Wre Managenment: Systemthat connects each item of installed
equi pnent to room w re nmanagenent system

g. Knock-out Holes: Provide for cable entrance/exits via conduits,
cabl e duct/trays.

16. Troubl e Annunci ator Panel: Provide troubl e annunci ator panel in HE
cabi net and | ocations and as shown on draw ngs conpatible with
el ectrical and el ectronic supervising signals to continuously
nmoni tor operating condition for system HE equi pnent, renote

equi pnent, and i nterconnecting trunks.
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a. Wien system s supervising systemdetects nal functi oni ng equi pnent

or trunk line, system nust generate an audi bl e and vi sual signal
provi de spare panel
b. Techni cal Characteristics:

1) Silence Button or Switch: Provide to silence audible signal
Vi sual signal will continue until supervisory circuit
indicating a fault is corrected.

2) Visual Enunciators: Visually show system equi pnent and trunk-
line operating conditions via its supervisory circuit
indicating fault condition.

3) Connect each alarmfunction to report to PCS Consol e SMS

D. Environnental Cabinet:
1. Enclosure nust fully contain installed equipnent, including
el ectronics, in sane manner as standard cabinet. Provide climte
control for installed equiprment as if they were in a standal one air
handl i ng area, regardless of local area air handling capabilities.
Provide an CEM s fully assenbled unit encl osure
If nore than two enclosures are required in any system |l ocation
provi de OEM assenbl ed encl osures, in a single unit, side-by-side
4. Techni cal Characteristics:
a. Environnmental Control: Automatic, heating and cooling as
required.
b. Tenperature Conditions (rated at 1,300 Wof install equi pnent
heat generation):

1) Internal Range: Mintains 26.67 degree to 37.78 degree C (80
degree to 100 degree f) of internal heat conditions.

2) External Range: Maxi mnum 37.78 degrees + -3.89 degrees C (100
degrees + 25 degrees F).

c. Forced Air Unit: Required with non-disposable air filter
unobstructed and uninterruptible

d. Air Conditioning: As required; fully internal nounted.

e. Heater: As required; fully internal nounted

f. UPS: Required; fully internal nounted.

g. Front Door: Full length, see through, EM resistant and | ockabl e
keyed alike with 7-pin tubular lock and Police Service SMS card

access.
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h. Rear door: Full length, see through, EM resistant, and | ockabl e

keyed alike with 7-pin tubular lock and Police Service SM5 card
access.

i. Conduit Wring Entrance: Top or bottom fully seal ed

j. Input Power: M nimm 2 each; maxi rum 120 VAC at 20A, independent
circuit, conduit for fixed or arnored cable for noveable
instal |l ati ons.

k. Di nensions:
1) Height: Maxi mum 1980 mm (78 i nches).
2) Wdth: Mxinmum 635 mm (25 inches).
3) Depth: Maxi mum 965 mm (38 inches).
4) Front Panel Opening: 480 mm (19 inches), w EIA ECA 310

nounti ng hol e spacing

I. Troubl e Annunci ator Panel: Refer to specific requirenments in
equi pnent cabi net .

m Audi o Monitor Panel: Refer to specific requirenments in equi pnment
cabi net .

E. Wall Mounted Distribution or SystemInterface Cabinet:

1. Construct of minimum 1.59 nm (16 gauge) cold rolled steel, with top
si de and bottom panel s

2. Provide doubl e-hinged front door and main cabi net body all ow ng
access to all internal equipnent and wiring; nmount to solid walls or
i nternal studs.

3. Provide baked-on iron phosphate priner and baked enanel paint finish
in a color to be selected by the using FMS Chief or COR

4. Provide integral and adjustable EIA/ECA 310 standard predrilled rack
mounting rails to allow front panel equi pnent nounting and access.

5. After equi pnent, doors and panels are installed, snap-in-place
chrome trimstrip covers all front panel screw fasteners.

6. Provide full-length vertical piano hinge to allow entire front
portion of cabinet to “swing out” fromwall for access to installed
equi pnent, wires and cable; maintain mni nrum OSHA Safety cl earances
and NFPA operational functions.

7. Provide an OEM s fully assenbled unit encl osure
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except nount UPS on

fl oor bel ow cabinet with AC power connection in conduit to AC

servi ce panel.
9. Technical Characteristics:
Overal | Height: Maximum 1,218 mm (48 i nches).
Overal |l Depth: Maxi mum 558 mm (22 inches).
Overall Wdth: Maxi mum 610 nmm (24 inches).

Capacity: Maxi nrum 180 kil ograns (400 pounds).

T2 0 T

Lockabl e:

1) Tubular lock with 7-pin security.
2) Key cabinets alike.

3) Police SMs access card system

F. Stand Al one Open Equi pment Rack:

Front Panel Horizontal: Maxi mumw dth 483 mm (19 i nches).

1. Construct of minimum 1.59 nm (16 gauge) cold rolled steel with

manuf acturer's standard paint finish, in a color

COR with concurrence fromfacility’'s FMS Service

to be sel ected by
Chi ef .

2. Floor-mount as directed by COR with concurrence fromfacility's FMS

Servi ce Chief.

3. Equip rack same as equi pnment cabi net, except nmount UPS with

addi ti onal support for weight and AC power connection in conduit to

AC service panel .
4. Provide an CEM fully assenbl ed unit.

Techni cal Characteristics:

a. Overall Height: Mxinmum 2,180 mm (85-7/8 inches).

Overal |l Depth: Maxi mum 650 nmm (25-1/2 inches).

b
c. Overall Wdth: Maximum 535 mm (21-1/16 inches).
d. Front Panel Qpening: 483 nm (19 inches), EIA/ ECA 310 hori zontal

wi dt h.
Hol e Spaci ng: Per ElI A/ ECA 310.
f. Load Capacity: Maxi num 680.4 kg (1,500 |bs).
g. Certifications:
1) EI A/ ECA: 310-E.
2) NRTL (i.e. UL): OEM specific.
G Wre Managenent Equi prment:

@
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1. Provide an orderly horizontal and vertical interface between outside

and inside wires and cables, distribution and interface wires and
cabl es, interconnection wires and cabl es and associ ated equi pnent,
junper cables, and provide an uniform connection nedia for system
fire-retardant wires and cabl es and ot her subsystens.

2. Interface to each cable tray, duct, wireway, or conduit used in the
system

3. Interconnection or distribution wires and cabl es nust enter system
at top (or froma wireway in the floor) via overhead protection
system and be uniformy routed down // either or // both sides at
sane tine, of the frames side protection system then laterally for
termination on rear of each respective term nating assenbly.

H. Vertical Cable Managers:

1. Use sane nake, style and size of vertical cable manager on
rack/frame or in between racks/frames when nore than one cable
manager is used on a rack/franme or group of racks/franes.

2. Match color and cover style of racks/frames and cabl e managers.

|. Horizontal Cable Managers:

1. Use sane namke and style of cable manager on rack/frame or
racks/frames, when nore than one horizontal cable nanager is used on
a rack/frame or group of racks/frames.

2. Match color of racks/frames and cabl e nanagers.

PART 3 - EXECUTI ON
3.1 PREPARATI ON
A. Coordi nate cabinet installation such that doors fully close and | ock,
with active and passive equipnent installed and connected
B. Verify equi pnent dimensions and brackets all ow mounting with cabi net
doors closed. Front door or rear door of any cabinet that does not
close and lock may result in inmedi ate cancellation of inspections or
tests.
3.2 I NSTALLATI ON
A. Equi pnent Cabi nets:

1. Install cabinets in a manner that conplies with CEMinstructions

requirements of this specification, and in a manner whi ch does not

constitute a safety hazard

Contract No. VA797S-16- Q 0024
VA Project No. 796-16-018 27 11 00 - 11 09/ 02/ 20161



DESI GN SERVER ROOM
H nes Building 37 - Great Lakes CMOP
Hne, Illinois 60141

06- 01- 15
2. Provide weat herproof equi pnent installed outdoors or install in NEVA

3S rated enclosures with hinged doors and | ocks with two keys.

3. Install equiprment indoors in NEMA 4 rated nmetal cabinets with hinged

doors and |l ocks with two keys.
B. G oundi ng:

1. Bond equipnent, including identified Government furnished equi pment,
to ground so total ground resistance nmeasures maxi mum 0.1 Chm
a. Install lightning arrestors and grounding in accordance with

NFPA.

b. Install gas protection devices at nearest point of entrance in
bui I di ngs where protection is required and on same circuits as
MDF in tel ephone switch room

c. Do not use AC neutral, including in power panel or receptacle
outlet, for systemcontrol, subcarrier or audio reference ground

d. Use of conduit, signal duct or cable trays as system or
el ectrical ground is not permtted

2. Connect each equi pment grounding terminal to a separate nounting
hol e on equi prent nounting rail, to right as one looks at it from
rear, with a mninmum#12 AW stranded copper wire with protective
green jacket.

3. Extend common ground bus of m ninum #10 AWG sol i d copper wire
t hr oughout each equi pnent cabi net and bond to TGB. Provide a
separate isolated ground connection from each equi prent cabi net
ground bus to system ground. Do not tie equipnment ground buses
t oget her.

4. Bond equi pnent to cabinet bus with copper braid equivalent to #12
AWG.  Sel f-groundi ng equi pnent encl osures, racks or cabinets, that
provide OEM certified functional ground connections through physica
contact with installed equi pnent, are acceptable alternatives.

5. Bond cabl e shields to cabinet ground bus with m ni mum #12 AWG
stranded copper wire at only one end of cable run. Insulate cable
shields fromeach other, faceplates, equipnment racks, consol es,
encl osures or cabinets, except at system common ground point. Bond
coaxi al and audio cables only at source; in all cases, keep cable
shield ground connections to a m ni num

C. Equi pnent Assenbl y:
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1. Cabinets:

a. Install and adjust cabinet/frame accessories to position,

i ncl udi ng thernmal managenment accessories, vertical cable
managers, vertical power managers and equi prent-nounting rails,
usi ng manufacturer’s installation instructions prior to baying or
pl aci ng cabinet for attachnent to building and before installing
any rack-nmount equi pnent into cabinet. Shelves, horizontal cable
managers and filler panels (rack-mount accessories), if used, nay
be installed after cabinet is placed.

b. When used in a nulti-cabinet bay, attach cabinets side-by-side
using baying kits according to manufacturer’s instructions.

c. Attach overhead | adder rack or cable tray to ceiling or top of
cabinet. Maintain mninmm 75 mm (3 inches) clearance between top
of cabinet and bottom of |adder rack/cable tray. Position |adder
rack/cable tray so that it does not interfere with hot air
exhaust through cabinet’s top panel. Use radius drops where cable
enters or exits |adder rack/cable tray.

d. Install ladder rack with side stringers facing rack or cabinet so
that | adder forms an inverted U-shape and so that wel ds between
stringers (sides) and cross nenbers (mddle) face away from
cabl es.

e. Secure | adder rack to tops of equi pnent racks or cabinets using
manuf acturer’s recomended supports and appropriate hardware

f. Attach bondi ng conductor sized per TIA-607-B between
t el ecomuni cati ons groundi ng busbar and cabi net. Attach bondi ng
conductor to cabinet using a ground terminal block according to
manuf acturer’s installation instructions.

g. Provide bondi ng conductor and other hardware required to nmake
connecti ons between cabi net and tel ecommuni cati ons groundi ng
busbar .

h. Install rack nounted equi pnrent normally requiring adjustnent or
observation so operational adjustnments can be conveniently made.

i. Mount heavy equi pment with rack slides or rails to all ow
servicing fromfront of enclosure. Provide support in addition to

front panel nounting screws for heavy equi pnent.
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j. Provide with cable slack to permt servicing by renoval of

installed equi pnrent fromfront of enclosure

k. Install color-matched bl ank panel spacer 44 nm (1.75 inches) high
bet ween each piece of active and passive equi pnent to ensure
adequate air circulation for efficient equipnment cooling and air
ventil ation.

I. Provide quiet fans and non-di sposable air filters at each console
or cabinet.

m Install enclosures and racks plunb and square, pernmanently
attached to building structure and held in place.

n. Provide 381 nm (15 inches) of front vertical space opening for
addi ti onal equi pnent.

0. Install equiprment |located indoors in netal racks or encl osures
with hinged doors to allow access for maintenance without causing
interference to other nearby equipnent.

p. Cabl es nust enter equi pnent racks or enclosures in such a manner
to all ow doors or access panels to open and cl ose w t hout
di sturbi ng or danmagi ng cabl es.

g. Mount distribution hardware in a manner that allows access to
connections for testing and provides roomfor doors or access
panels to open and cl ose wi thout disturbing the cables.

2. Racks:
Assenbl e racks according to manufacturer’s instructions.

b. Verify that equi pment nounting rails are sized properly for rack-
mount equi pnent before attaching rack to floor.

c. Attach assenbled racks to floor in four places using appropriate
floor nmounting anchors. \Wen placed over a raised floor, threaded
rods shoul d pass through raised floor tile and be secured in
structural floor bel ow.

d. Bond racks to tel econmuni cati ons groundi ng busbar using
appropriate hardware provided by contractor

e. Ladder rack may be attached to top of rack to deliver cables to
rack. Do not drill rack to attach; use appropriate hardware from
rack manufacturer
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f. Provide radius drops to gui de cable where cable exits or enters

si de of overhead | adder rack to access a rack, frame, cabinet or
wal | - mount ed rack, cabinet or termination field

g. Evenly distribute equi pnent |oad on rack. Place |arge and heavy
equi pnent towards bottom of rack. Secure equipnent to rack with
equi pnment nounting screws.

3. Vertical Cable Managers:

a. Provide vertical nanagers so nunber of cables in each manager
does not exceed CEM fill capacity.

b. Attach vertical cable nmanagers to side of rack/frane using
manuf acturer’s installation instructions and hardware.

c. Attach vertical cable manager to both racks/franmes when a single
vertical cable manager is used between two racks/franes.

d. Dress cabl es through openings in between T-shaped gui des on
manager so that cabl es nake gradual bends as they exit or enter
cabl e manager into rack-nmount space (RMJ). Do not tw st, coil or
make sharp bends in cables.

e. Attach doors to cable manager in closed position after cabling is
conpl et e.

4. Horizontal Cable Managers:

a. Attach horizontal cable managers to rack/frame with m ni mum four
screws according to manufacturer’s installation instructions.
Center each cabl e manager within allocated rack-nmunt space
(RWY) .

b. Provide horizontal managers |ocated so nunber of cables each
manager supports is less than cable manager’s cable fil
capacity.

c. Dress cabl es through openings in between T-shaped gui des on cable
manager so that cabl es nake gradual bends as they exit or enter
cabl e manager into rack-mount space (RMJ). Do not twi st, coil or
make sharp bends in cables.

d. Attach covers to cable nmanager in closed position after cabling
is conplete.

D. Labeling: Permanently |abel each enclosure in accordance with Tl A-606-B

using laser printers handwitten | abels are not acceptable.
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1. Equi prent: Label system equi pnent with contrasting plastic | am nate

or bakelite material on face of unit corresponding to its source.
2. Conduit, Cable Duct, and/or Cable Tray: Label conduit, duct and
tray, including utilized GFE, with permanent marki ng devi ces or
spray painted stenciling a mninumof 3 m (10 feet), identifying
system
---END- - -
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