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SECTION 00 01 15
LIST OF DRAWING SHEETS

The drawings listed below accompanying this specification form a part of the contract.

Drawing No. Title
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1-TCO1 SITE PLAN
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SECTI ON 01 00 00
GENERAL REQUI REMENTS

1.1 CGENERAL | NTENTI ON

A. Contractor shall furnish |labor, equipnment, and materials work for the
installation of Medical Gas System Upgrades as required by draw ngs and
speci fications.

B. Al enployees of general contractor and subcontractors shall conply with VA
security nanagenent program be identified by project and enpl oyer, and
restricted from unauthorized access.

C. Prior to comenci ng work, general contractor shall provide proof that a OSHA
certified “competent person” (CP) (29 CFR 1926.20(b)(2) will maintain a
presence at the work site whenever the general or subcontractors are
present.

D. Trai ni ng:

1. Al enployees of general contractor or subcontractors shall have the 10-
hour OSHA certified Construction Safety. The General Contractor shal

“conpetent person” (CP) (29CFR

196.20(b)(2) will maintain a presence at the work site whenever the

provi de proof that a OSHA certified

general or subcontractors are present. The conpetent person will have
t he 30-hour OSHA certified Construction Safety course.

2. Submit training records of all such enpl oyees for approval before the
start of work.

1.2 STATEMENT OF BID I TEM S)

| TEM |, GENERAL DSECRI PTION: This project will install additional instrumentation
and telemetry to bring the Bul k Oxygen and Medical Gas monitoring systens into
conpliance with NFPA 99. The alarm conditions are nonitored locally in Buildings
2, 82, and 83, and must be inproved to properly nonitor additional alarm

condi tions. These alarm conditions nust also be nonitored at the Master Al arm
Panel s (MAP's) in Building 2 and Building 30, which will require expandi ng and
nodi fying the fiber optic cable network. Separate lines shall be run from each
switch to each Master Alarm Panel, thus creating a redundant system allow ng 24
hour nonitoring to continue should one of the Master Al arm Panels be out of
service or off line for any reason. A nore detailed description foll ows:

A. Bul k Oxygen System
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a.

Hi gh/Low |l ine pressure naster alarm pressure switches |located in
Bui |l ding 2, Room 0045-2, in Building 82 Room Ol1E and in Building 83
Room 07 shall be wired to the MAP s.

B. Medical Air Prinmary System 1 (Building 82).

o O T

f.

Wre local alarmsignal for |lag conpressor to the MAP s.

Wre dew point alarmto the MAP s.

Wre Carbon Monoxide nonitor alarmto MAP s.

Modi fy dew point and CO nonitors to indicate | oss of power alarm at
the MAP' s.

Wre the high/Low |line pressure naster alarm pressure switches to the
MAP's and install a gauge next to the swtch.

Wre high tenperature alarmsensors to the MAP s.

C. Medical Air Primary System 2 (Building 83).

a.

O O O T

—h

h.

Install local alarmw th audi bl e and vi sual signal indicators when |ag
punp starts.

Wre local alarmsignal for |lag conpressor to the MAP s.

Wre dew point alarmto the MAP s.

Wre Carbon Monoxide nonitor alarmto MAP s.

Modi fy dew point and CO nonitors to indicate | oss of power alarm at
the MAP' s.

Install three-valve bypass at the receiver.

Wre the high/Low |line pressure naster alarm pressure switches to the
MAP's and install a gauge next to the swtch.

Wre high tenperature alarmsensors to the MAP s.

D. Medi cal Vacuum Primary System 1 (Building 2).

a.

Install local alarmw th audi bl e and vi sual signal indicators when
reserve or |ag punp operates.

Modi fy lag punp signal to allowit to latch, requiring manual reset.

Wre lag punp alarmsignal to the MAP s.

Wre the low line pressure master alarmpressure switches to the MAP's
and install a gauge next to the switch.

Install a gas specific demand check fitting in the | ow pressure swtch
connecti on.

Install valve at receiver to allow draining or servicing wthout
interrupting the vacuum system

E. Medi cal Vacuum Primary System 2 (Building 83).

a.

Install local alarmw th audi bl e and vi sual signal indicators when
reserve or |ag punp operates.

Modi fy lag punp signal to allowit to latch, requiring manual reset.
Wre lag punp alarmsignal to the MAP' s.

Wre the low line pressure master alarm pressure switches to the MAP's
and install a gauge next to the switch.
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e.

Install a gas specific demand check fitting in the | ow pressure switch
connecti on.

Install valve at receiver to allow draining or servicing wthout
interrupting the vacuum system

F. Medi cal Vacuum Primary System 3 (Building 82).

a. Install local alarmw th audible and visual signal indicators when
reserve or |ag punp operates.

b. Modify lag punp signal to allowit to latch, requiring manual reset.

c. Wre lag punp alarmsignal to the MAP s.

d. Wre the low line pressure naster alarm pressure switches to the MAP' s
and install a gauge next to the switch.

e. Install a gas specific demand check fitting in the | ow pressure switch
connecti on.

f. Install valve at receiver to allow draining or servicing wthout
interrupting the vacuum system

g. Replace or repair autonmatic punp alternation so that single punp use
is sequentially cycled.

G Medical Gas Master Alarm Panels (MAP's) — install instrunentation and wire

the foll owi ng source systemsignals for 24 hour nonitoring:

a.
b.
c.

Oxygen High and Low switch signals for buildings 2, 82 and 83.

Medi cal Air System Hi gh Dew Point signals for Buildings 82 and 83.
Medi cal Air system Carbon Mpnoxide Hi gh signals for buildings 82 and
83.

Medi cal Air system conpressor High Air tenperature signals for

Bui | di ngs 82 and 83.

Medi cal Air system Lag Compressor Running signals for Buildings 82 and
83.

Medi cal Air system H gh and Low Pressure signals for Buildings 82 and
83.

Medi cal Vacuum Lag Punp Running signals for Buildings 2, 82 and 83.
Vacuum system Li ne Pressure Low signals for Buildings 2, 82 and 83.

1. 3 SPECI FI CATI ONS AND DRAW NGS FOR CONTRACTOR

A. AFTER AWARD OF CONTRACT, Specifications and Drawings will be furnished in
el ectronic format.

1.4 CONSTRUCTI ON SECURI TY REQUI REMENTS

A. Security Plan:
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1.

The security plan defines both physical and adm nistrative security
procedures that will remain effective for the entire duration of the
pr oj ect.

The General Contractor is responsible for assuring that all sub-
contractors working on the project and their enployees also conply with
t hese regul ations.

B. Security Procedures:

1.

CGeneral Contractor’s enployees shall not enter the project site without
appropriate badge. They nmay al so be subject to inspection of their
personal effects when entering or |eaving the project site.

For working outside the “regular hours” as defined in the contract, The
CGeneral Contractor shall give 3 days notice to the Contracting Oficer so
that security arrangenments can be provided for the enpl oyees. This
notice is separate fromany notices required for utility shutdown
described later in this section.

No phot ography of VA premises is allowed without witten permn ssion of
the Contracting Oficer.

VA reserves the right to close down or shut down the project site and
order Ceneral Contractor’s enployees off the premises in the event of a
nati onal energency. The CGeneral Contractor nay return to the site only
with the witten approval of the Contracting Oficer.

C. Key Control:

1.

The General Contractor shall not |ock anything on site except with | ocks
supplied by the station.

The General Contractor shall turn over all permanent |ock cylinders to
the VA |l ocksmith for permanent installation.

D. Docunent Control:

Before starting any work, the General Contractor/Sub Contractors shall
submit an electronic security nmenorandum descri bing the approach to
foll owi ng goal s and mai ntai ning confidentiality of “sensitive

i nformation”.

The General Contractor is responsible for safekeeping of all draw ngs,
proj ect manual and other project information. This information shall be
shared only with those with a specific need to acconplish the project.
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4.

Certai n docunents, sketches, videos or photographs and draw ngs nmay be
mar ked “Law Enforcenent Sensitive” or “Sensitive Unclassified”. Secure
such information in separate containers and limt the access to only
those who will need it for the project. Return the information to the
Contracting O ficer upon request.

These security docunents shall not be renoved or transmitted fromthe
project site without the witten approval of Contracting Oficer.

Al'l paper waste or electronic nedia such as CD s and di skettes shall be
shredded and destroyed in a nmanner acceptable to the VA

Notify Contracting Oficer and Site Security Oficer i mediately when
there is a loss or conmproni se of “sensitive information”.

Al electronic information shall be stored in specified | ocation
foll owi ng VA standards and procedures.

a. Security, access and mai ntenance of all project draw ngs, both scanned
and el ectronic shall be perforned and tracked through the EDMS system

E. Motor Vehicle Restrictions

Separate permts shall be issued for General Contractor and its
enpl oyees for parking in designated areas only.

1.5 FI RE SAFETY

A. Applicable Publications: Publications |listed below formpart of this Article

to extent referenced. Publications are referenced in text by basic
desi gnati ons only.

1

American Society for Testing and Materials (ASTM:

E84-2008............ Surface Burning Characteristics of Building
Material s

Nati onal Fire Protection Association (NFPA):

10-2006............. Standard for Portable Fire Extinguishers
30-2007............. Fl ammabl e and Conbusti bl e Li qui ds Code
51B-2003............ Standard for Fire Prevention During Welding, Cutting

and O her Hot Work
70-2008............. Nati onal El ectrical Code

241-2004............ Standard for Safeguardi ng Construction, Alteration,
and Denplition Operations
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3. COccupational Safety and Health Admi nistration (OSHA):
29 CFR 1926......... Saf ety and Health Regul ations for Construction

B. Fire Safety Plan: Establish and maintain a fire protection programin
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety measures, including periodic status
reports, and submt to Project Engineer and Facility Safety Oficer for
review for conpliance with contract requirenments in accordance with Section
01 33 23, SHOP DRAW NGS, PRODUCT DATA AND SAMPLES Prior to any worker for
the contractor or subcontractors begi nning work, they shall undergo a safety
briefing provided by the general contractor’s conpetent person per OSHA
requirenents. This briefing shall include information on the construction
limts, VAMC safety guidelines, neans of egress, break areas, work hours,
| ocations of restroons, use of VAMC equi pnent, etc. Docunentation shall be
provided to the COR that individuals have undergone contractor’s safety
briefing.

C. Site and Building Access: Maintain free and unobstructed access to facility
enmergency services and for fire, police and other energency response forces
in accordance with NFPA 241.

D. Separate tenporary facilities, such as trailers, storage sheds, and
dunpsters, from existing buildings and new construction by distances in
accordance with NFPA 241. For small facilities with less than 6 m (20 feet)
exposi ng overall length, separate by 3m (10 feet).

E. Tenporary Construction Partitions:

1. Install and nmaintain tenporary construction partitions to provi de snoke-
tight separations between construction areas and adjoi ni ng areas.
Construct partitions of gypsum board or treated plywod (flame spread
rating of 25 or less in accordance with ASTM E84) on both sides of fire
retardant treated wood or netal steel studs. Extend the partitions
t hr ough suspended ceilings to floor slab deck or roof. Seal joints and
penetrations. At door openings, install Cass C % hour fire/snoke rated
doors with sel f-closing devices.

2. Close openings in snoke barriers and fire-rated construction to naintain
fire ratings. Seal penetrations with listed through-penetration firestop
materials in accordance with Section 07 84 00, FIRESTOPPI NG

F. Tenporary Heating and Electrical: Install, use and maintain installations in
accordance with 29 CFR 1926, NFPA 241 and NFPA 70.
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G

Means of Egress: Do not block exiting for occupied buildings, including
paths fromexits to roads. Mnim ze disruptions and coordinate with COR and
facility Safety Manager.

Egress Routes for Construction Wirkers: Mintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to
Project Engineer and facility Safety Manager

Fire Extinguishers: Provide and nmintain extinguishers in construction areas
and tenmporary storage areas in accordance with 29 CFR 1926, NFPA 241 and
NFPA 10.

Fl ammabl e and Conmbusti bl e Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

Existing Fire Protection: Do not inpair automatic sprinklers, snoke and heat
detection, and fire alarm systens, except for portions i medi ately under
construction, and tenporarily for connections. Provide fire watch for

i mpairnments nmore than 4 hours in a 24-hour period. Request interruptions in
accordance with Article, OPERATI ONS AND STORAGE AREAS, and coordinate with
COR and facility Safety Manager. All existing or tenporary fire protection
systens (fire alarns, sprinklers) located in construction areas shall be
tested as coordinated with the nedical center. Paraneters for the testing
and results of any tests perfornmed shall be recorded by the medical center
and copies provided to the COR

Smoke Detectors: Prevent accidental operation. Renpbve tenporary covers at
end of work operations each day. Coordinate with COR and facility Safety
Manager .

Hot Work: Perform and safeguard hot work operations in accordance with NFPA
241 and NFPA 51B. Coordinate with COR Obtain pernmits fromfacility Fire
Departnment at |east 48 hours in advance. Designate contractor's responsible
project-site fire prevention program manager to permt hot work.

Fire Hazard Prevention and Safety |Inspections: Inspect entire construction
areas weekly. Coordinate with, and report findings and corrective actions
weekly to COR and facility Fire department.

Snmoki ng: Snmoking is prohibited in and adjacent to construction areas inside
exi sting buildings and additions under construction. In separate and

det ached bui | di ngs under construction, snmoking is prohibited except in

desi gnat ed snoki ng rest areas.

Di spose of waste and debris in accordance with NFPA 241. Renove from
bui | di ngs daily.
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Q Performother construction, alteration and denplition operations in
accordance with 29 CFR 1926.

1. 6 OPERATI ONS AND STORAGE AREAS

A. Working space and space available for storing materials shall be as
determ ned by the COR

B. Worknen are subject to rules of Medical Center applicable to their conduct.

C. Execute work so as to interfere as little as possible wth nornal
functioning of Medical Center as a whole, including operations of utility
services, fire protection systens and any existing equi pnent, and with work
bei ng done by others. Use of equipnent and tools that transmt vibrations
and noi ses through the building structure, are not pernmitted in buildings
that are occupied, during construction, jointly by patients or nedica
personnel, and Contractor's personnel, except as permtted by COR where
required by limted working space.

1. Do not store materials and equi prment in other than assigned areas.

2. Schedul e delivery of materials and equi pnent to i nmedi ate construction
wor ki ng areas within buildings in use by Departnent of Veterans Affairs
in quantities sufficient for not nore than two work days. Provide
unobstructed access to Medical Center areas required to remain in
operation.

3. Where access by Medical Center personnel to vacated portions of buildings
is not required, storage of Contractor's materials and equi pnent will be
permtted subject to fire and safety requirenents.

D. Uilities Services: Maintain existing utility services for Medical Center
at all tines. Provide tenporary facilities, |abor, materials, equipnent,
connections, and utilities to assure uninterrupted services. \Were necessary
to cut existing water, steam gases, sewer or air pipes, or conduits, wres,
cables, etc. of utility services or of fire protection systens and
conmuni cati ons systens (including tel ephone), they shall be cut and capped
at suitable places where shown; or, in absence of such indication, where
directed by COR

1. No utility service such as water, gas, steam sewers or electricity, or
fire protection systems and conmuni cati ons systens may be interrupted
wi t hout prior approval of COR Electrical work shall be acconplished wth
all affected circuits or equipnent de-energized. When an el ectrica
out age cannot be acconplished, work on any energized circuits or
equi prent shall not comence w thout the Medical Center Director’s prior
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E

know edge and witten approval. 2. Contractor shall subnmit a request
to interrupt any such services to COR, in witing, 48 hours in advance of
proposed interruption. Request shall state reason, date, exact tine of,
and approximate duration of such interruption

3. Contractor will be advised in witing of approval of request, or of which
other date and/or tine such interruption will cause |east inconvenience
to operations of Medical Center. Interruption tine approved by Medica
Center may occur at other than Contractor's normal working hours.

4. Major interruptions of any system nust be requested, in witing, at |east
15 cal endar days prior to the desired tinme and shall be perforned as
directed by the COR

5. In case of a contract construction emergency, service will be interrupted
on approval of COR Such approval will be confirmed in witing as soon as
practical .

6. Wienever it is required that a connection fee be paid to a public utility
provi der for new permanent service to the construction project, for such
itenms as water, sewer, electricity, gas or steam paynent of such fee
shall be the responsibility of the Governnment and not the Contractor.

Abandoned Lines: All service lines such as wires, cables, conduits, ducts,

pi pes and the like, and their hangers or supports, which are to be abandoned
but are not required to be entirely renoved, shall be seal ed, capped or

pl ugged. The lines shall not be capped in finished areas, but shall be
renoved and seal ed, capped or plugged in ceilings, within furred spaces, in
unfi ni shed areas, or within walls or partitions; so that they are conpletely
behi nd the finished surfaces.

To mnimze interference of construction activities with flow of Medica
Center traffic, conmply with the foll ow ng:

1. Keep roads, wal ks and entrances to grounds, to parking and to occupied
areas of buildings clear of construction materials, debris and standing
construction equi prent and vehicles. \Werever excavation for new utility
lines cross existing roads, at |east one | ane nmust be open to traffic at
all tinmes.

2. Method and scheduling of required cutting, altering and renoval of
exi sting roads, wal ks and entrances nust be approved by the COR

Coordi nate the work for this contract with other construction operations as
directed by COR This includes the scheduling of traffic and the use of
roadways, as specified in Article, USE OF ROADWAYS.
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1.7 | NFECTI ON PREVENTI ON MEASURES

A

I mpl ement the requirenents of VAMC s Infection Control Ri sk Assessnent

(ICRA) team |ICRA Group may nonitor dust in the vicinity of the construction
work and require the Contractor to take corrective action imediately if the
safe | evel s are exceeded.

Establ i sh and nmaintain a dust control program as part of the contractor’s

i nfection preventive neasures in accordance with the guidelines provided by
| CRA Group as specified here. Prior to start of work, prepare a plan
detailing project-specific dust protection neasures, including periodic
status reports, and submt to Project Engineer and Facility |ICRA team for
review for conpliance with contract requirenments in accordance with Section
01 33 23, SHOP DRAW NGS, PRODUCT DATA AND SAMPLES.

1. Al personnel involved in the construction or renovation activity shal
be educated and trained in infection prevention measures established by
the nedi cal center

Medi cal center Infection Control personnel shall nonitor for airborne

di sease (e.g. aspergillosis) as appropriate during construction. A baseline
of conditions may be established by the nmedical center prior to the start of
work and periodically during the construction stage to determ ne inpact of
construction activities on indoor air quality. In addition:

1. The COR and VAMC Infection Control personnel shall review pressure
differential nonitoring docunentation to verify that pressure
differentials in the construction zone and in the patient-care roons are
appropriate for their settings. The requirenment for negative air pressure
in the construction zone shall depend on the | ocation and type of
activity. Upon notification, the contractor shall inplement corrective
nmeasures to restore proper pressure differentials as needed.

2. In case of any problem the nedical center, along with assistance from
the contractor, shall conduct an environmental assessnent to find and
elimnate the source.

In general, follow ng preventive nmeasures shall be adopted during
construction to keep down dust and prevent nold.

1. Danpen debris to keep down dust and provide tenporary construction
partitions in existing structures where directed by COR Bl ank off ducts
and diffusers to prevent circulation of dust into occupied areas during
construction.
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2. Do not performdust producing tasks within occupi ed areas wi thout the
approval of the COR For construction in any areas that will remain
jointly occupied by the nmedical Center and Contractor’s workers, the
Contractor shall

a. Provide dust proof one-hour tenporary drywall construction barriers to
conpl etely separate construction fromthe operational areas of the
hospital in order to contain dirt debris and dust. Barriers shall be
seal ed and nmade presentabl e on hospital occupied side. Install a self-
closing rated door in a metal frane, comrensurate with the partition,
to all ow worker access. Maintain negative air at all times. Afire
retardant polystyrene, 6-ml thick or greater plastic barrier meeting
| ocal fire codes may be used where dust control is the only hazard,
and an agreenent is reached with the COR and Medical Center.

b. HEPA filtration is required where the exhaust dust may reenter the
breat hi ng zone. Contractor shall verify that construction exhaust to
exterior is not reintroduced to the nedical center through intake
vents, or building openings. Install HEPA (H gh Efficiency Particul ate
Accunul ator) filter vacuum systemrated at 95% capture of 0.3 mcrons
i ncludi ng pollen, nold spores and dust particles. Insure continuous
negative air pressures occurring within the work area. HEPA filters
shoul d have ASHRAE 85 or other prefilter to extend the useful life of
the HEPA. Provide both primary and secondary filtrations units.
Exhaust hoses shall be heavy duty, flexible steel reinforced and
exhausted so that dust is not reintroduced to the nedical center.

c. Adhesive WAl k- of f/ Carpet Wal k-of f Mats, m ni mum 600nm x 900nm (24" X
36"), shall be used at all interior transitions fromthe construction
area to occupi ed nedical center area. These mats shall be changed as
often as required to maintain clean work areas directly outside
construction area at all tines.

d. Vacuum and wet nop all transition areas fromconstruction to the
occupi ed nedical center at the end of each workday. Vacuum shal
utilize HEPA filtration. Miintain surrounding area frequently. Renobve
debris as they are created. Transport these outside the construction
area in containers with tightly fitting lids.

e. The contractor shall not haul debris through patient-care areas
wi t hout prior approval of the COR and the Medical Center. Wen,
approved, debris shall be hauled in encl osed dust proof containers or
wrapped in plastic and sealed with duct tape. No sharp objects should
be allowed to cut through the plastic. Wpe down the exterior of the
containers with a danp rag to renove dust. Al equi prent, tools,
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material, etc. transported through occupi ed areas shall be made free
from dust and noi sture by vacuum ng and w pe down.

f. Using a HEPA vacuum clean inside the barrier and vacuumceiling tile
prior to replacenment. Any ceiling access panels opened for
i nvestigation beyond seal ed areas shall be seal ed i medi ately when
unat t ended.

g. There shall be no standing water during construction. This includes
wat er in equi pment drip pans and open containers within the
construction areas. All accidental spills nust be cleaned up and dried
within 12 hours. Renobve and di spose of porous nmaterials that remain
danp for nore than 72 hours.

h. At conpletion, renmove construction barriers and ceiling protection
careful ly, outside of normal work hours. Vacuum and clean all surfaces
free of dust after the renoval.

E. Final deanup

3.

Upon conpl etion of project, or as work progresses, rempve al
construction debris from above ceiling, vertical shafts and utility
chases that have been part of the construction.

Per f or m HEPA vacuum cl eaning of all surfaces in the construction area.
This includes walls, ceilings, cabinets, furniture (built-in or free
standing), partitions, flooring, etc.

Al'l new air ducts shall be cleaned prior to final inspection.

1.8 DI SPOSAL AND RETENTI ON

A. Materials and equi pment accruing fromwork renmoved and from denolition of

bui |l di ngs or structures, or parts thereof, shall be di sposed of as foll ows:

1

Reserved items which are to remain property of the Governnent are
identified by attached tags as itens to be stored. Itens that remain
property of the Governnent shall be renoved or dislodged from present

| ocations in such a manner as to prevent damage whi ch woul d be
detrimental to re-installation and reuse. Store such itenms where directed
by COR

Itens not reserved shall becone property of the Contractor and be renoved
by Contractor from Medical Center

Itens of portable equiprment and furnishings located in roons and spaces
in which work is to be done under this contract shall remain the property
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of the Governnent. When roons and spaces are vacated by the Departnent of
Veterans Affairs during the alteration period, such itens which are NOT
requi red by drawi ngs and specifications to be either relocated or reused
will be renmoved by the Governnent in advance of work to avoid interfering
with Contractor's operation

1.9 RESTORATI ON

A. Renove, cut, alter, replace, patch and repair existing work as necessary to
install new work. Except as otherw se shown or specified, do not cut, alter
or renmpove any structural work, and do not disturb any ducts, plunbing,
steam gas, or electric work without approval of the COR Existing work to
be altered or extended and that is found to be defective in any way, shal
be reported to the COR before it is disturbed. Materials and wor kmanship
used in restoring work, shall conformin type and quality to that of
original existing construction, except as otherw se shown or specified.

B. Upon conpletion of contract, deliver work conpl ete and undamaged. Existing
work (walls, ceilings, partitions, floors, mechanical and electrical work,
| awns, paving, roads, wal ks, etc.) disturbed or removed as a result of
perform ng required new work, shall be patched, repaired, reinstalled, or
repl aced with new work, and refinished and left in as good condition as
exi sted before comrenci ng work.

C. At Contractor's own expense, Contractor shall imediately restore to service
and repair any danmage caused by Contractor's worknen to existing piping and
conduits, wires, cables, etc., of utility services or of fire protection
systens and conmuni cations systens (including tel ephone) which are indicated
on drawi ngs and whi ch are not schedul ed for discontinuance or abandonnent.

D. Subsurface conditions have been devel oped by core borings and test pits.
Logs of subsurface exploration are shown diagranmatically on draw ngs.

E. A copy of the soil report will be nmade available for inspection by bidders
upon request to the Engineering Oficer at the VA Medical Center, Battle
Creek and shall be considered part of the contract docunents.

F. CGovernment does not guarantee that other materials will not be encountered
nor that proportions, conditions or character of several materials will not
vary fromthose indicated by explorations. Bidders are expected to exam ne
site of work and | ogs of borings; and, after investigation, decide for
t hensel ves character of materials and make their bids accordingly. Upon
proper application to Departnent of Veterans Affairs, bidders will be
permtted to nmake subsurface explorations of their own at site.
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1.10 PROFESSI ONAL SURVEYI NG SERVI CES

A regi stered professional |and surveyor or registered civil engineer whose
services are retained and paid for by the Contractor shall performservices
specified herein and in other specification sections. The Contractor shal
certify that the |and surveyor or civil engineer is not one who is a regul ar
enpl oyee of the Contractor, and that the |and surveyor or civil engineer has
no financial interest in this contract.

1.11 LAYOUT OF WORK

A. Whenever changes fromcontract drawings are nmade in |ine or grading
requiring certificates, record such changes on a reproduci bl e draw ng
bearing the registered | and surveyor or registered civil engineer seal, and
forward these draw ngs upon conpletion of work to COR

B. The Contractor shall performthe surveying and | ayout work of this and ot her
articles and specifications in accordance with the provisions of Article
"Prof essi onal Surveying Services".

1.12 AS-BU LT DRAW NGS

A. The contractor shall nmaintain two full size sets of as-built draw ngs which
will be kept current during construction of the project, to include al
contract changes, nodifications and clarifications.

B. Al variations shall be shown in the sanme general detail as used in the
contract drawi ngs. To insure conpliance, as-built draw ngs shall be made
avail able for the COR s review, as often as requested.

C. Contractor shall deliver two approved conpleted sets of as-built drawings to
the COR within 15 cal endar days after each conpl eted phase and after the
acceptance of the project by the COR

D. Paragraphs A, B, & C shall also apply to all shop draw ngs.

1.13 USE OF ROADWAYS

A. For hauling, use only established public roads and roads on Medical Center
property and, when authorized by the COR, such tenporary roads which are
necessary in the performance of contract work. Tenporary roads shall be
constructed by the Contractor at Contractor's expense. When necessary to
cross curbing, sidewal ks, or simlar construction, they nust be protected by
wel | -constructed bridges.

B. When new pernmanent roads are to be a part of this contract, Contractor may
construct themimediately for use to facilitate buil ding operations. These
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roads nmay be used by all who have business thereon within zone of building
operations.

C. When certain buildings (or parts of certain buildings) are required to be
conpl eted in advance of general date of conpletion, all roads |eading
thereto must be conpl eted and available for use at tine set for conpletion
of such buildings or parts thereof.

1.14 TEMPORARY USE OF MECHANI CAL AND ELECTRI CAL EQUI PMENT

A. Use of new installed nechanical and electrical equipnent to provide heat,
ventilation, plunbing, light and power will be permtted subject to
conpliance with the foll owi ng provisions:

1. Permission to use each unit or systemnust be given by COR If the
equi prent is not installed and maintained in accordance with the
foll owi ng provisions, the CORwill wthdraw perm ssion for use of the
equi pnent .

2. Electrical installations used by the equi pment shall be conpleted in
accordance with the drawi ngs and specifications to prevent damage to the
equi prent and the electrical systenms, i.e. transforners, relays, circuit
breakers, fuses, conductors, motor controllers and their overl oad
el ements shall be properly sized, coordinated and adjusted. Voltage
supplied to each item of equi pnent shall be verified to be correct and it
shall be determined that notors are not overl oaded. The el ectrica
equi prent shall be thoroughly cleaned before using it and again
i medi ately before final inspection including vacuum cl eani ng and w pi ng
clean interior and exterior surfaces.

3. Units shall be properly lubricated, balanced, and aligned. Vibrations
must be el im nated.

4. Automatic temperature control systens for preheat coils shall function
properly and all safety controls shall function to prevent coil freeze-up
damage.

5. The air filtering systemutilized shall be that which is designed for the
system when conplete, and all filter elenents shall be replaced at
conpl etion of construction and prior to testing and bal anci ng of system

6. Al conponents of heat production and distribution system netering
equi prent, condensate returns, and other auxiliary facilities used in
temporary service shall be cleaned prior to use; mmintained to prevent
corrosion internally and externally during use; and cl eaned, nmaintained
and inspected prior to acceptance by the Governnent
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B. Prior to final inspection, the equipnent or parts used which show wear and
tear beyond normal, shall be replaced with identical replacenents, at no
additional cost to the Government.

C. This paragraph shall not reduce the requirenents of the nechanical and
el ectrical specifications sections.

1.15 TEMPORARY USE OF EXI STI NG ELEVATORS

A Use of existing elevators for handling building materials and Contractor's
personnel will be permitted subject to foll owi ng provisions:

1. Contractor nmekes all arrangenents with the COR for use of elevators. The
COR will ascertain that elevators are in proper condition.

2. Contractor covers and provi des maxi mum protection of follow ng el evator
conponent s:

a. Entrance janbs, heads soffits and threshold pl ates.

b. Entrance colums, canopy, return panels and inside surfaces of car
encl osure wal |l s.

c. Finish flooring.

3. CGovernnent will accept hoisting ropes of elevator and rope of each speed
governor if they are worn under normal operation. However, if these ropes
are damaged by action of foreign matter such as sand, lime, grit, stones,
etc., during tenporary use, they shall be renpved and replaced by new
hoi sting ropes.

1.16 AVAILABILITY AND USE OF UTILITY SERVI CES

A. The CGovernnent shall nake all reasonably required amounts of utilities
available to the Contractor fromexisting outlets and supplies, as specified
in the contract. The anount to be paid by the Contractor for chargeable
el ectrical services shall be the prevailing rates charged to the Governnent.
The Contractor shall carefully conserve any utilities furnished w thout
char ge.

B. The Contractor, at Contractor's expense and in a workmanli ke manner
satisfactory to the Contracting Officer, shall install and nmaintain al
necessary tenporary connections and distribution lines, and all neters
required to nmeasure the amount of electricity used for the purpose of
determ ni ng charges. Before final acceptance of the work by the Governnent,
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the Contractor shall renove all the tenporary connections, distribution
lines, neters, and associ ated paraphernali a.

C. Contractor shall install neters at Contractor's expense and furnish the
Medi cal Center Cenetery a nonthly record of the Contractor's usage of
electricity as hereinafter specified.

D. Heat: Furnish tenporary heat necessary to prevent injury to work and
materi al s through danpness and col d. Use of open sal amanders or any
tenporary heating devices which may be fire hazards or may snoke and damage
finished work, will not be pernmitted. Maintain mninumtenperatures as
specified for various naterials:

1. Ootain heat by connecting to Medical Center heating distribution system
a. Steamis available at no cost to Contractor.

E. Electricity (for Construction and Testing): Furnish all tenporary electric
servi ces.

1. Ootain electricity by connecting to the Medical Center electrica
di stribution system The Contractor shall nmeter and pay for electricity
required for electric cranes and hoisting devices, electrical welding
devi ces and any el ectrical heating devices providing tenporary heat.
Electricity for all other uses is available at no cost to the Contractor.

F. Water (for Construction and Testing): Furnish tenmporary water service.

1. Ootain water by connecting to the Medical Center Cenetery water
di stribution system Provide reduced pressure backfl ow preventer at each
connection. Water is available at no cost to the Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve water-use
so none is wasted. Failure to stop | eakage or other wastes will be cause
for revocation (at Contract Oficer’s discretion) of use of water from
Medi cal Center's system

G Steam Furnish steamsystemfor testing required in various sections of
speci fications.

1. Ontain steamfor testing by connecting to the Medical Center steam
di stribution system Steamis available at no cost to the Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve steam use
so none is wasted. Failure to stop | eakage or other waste will be cause
for revocation (at COR s discretion), of use of steamfromthe Medica
Center's system
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H

Fuel : Natural and LP gas and burner fuel oil required for boiler cleaning,
normal initial boiler-burner setup and adjusting, and for performing the
specified boiler tests will be furnished by the Governnent. Fuel required
for prol onged boil er-burner setup, adjustnments, or nodifications due to

i mproper design or operation of boiler, burner, or control devices shall be
furni shed by the Contractor at Contractor's expense.

1.17 TESTS

A

Pre-test mechanical and el ectrical equi prment and systens and nake
corrections required for proper operation of such systens before requesting
final tests. Final test will not be conducted unless pre-tested.

Conduct final tests required in various sections of specifications in
presence of an authorized representative of the Contracting Oficer.
Contractor shall furnish all labor, materials, equipment, instrunents, and
forms, to conduct and record such tests.

Mechani cal and el ectrical systens shall be bal anced, controlled and

coordi nated. A systemis defined as the entire conpl ex which nust be

coordi nated to work together during normal operation to produce results for
which the systemis designed. For exanple, air conditioning supply air is
only one part of entire system which provides confort conditions for a

buil ding. OQther related conponents are return air, exhaust air, steam
chilled water, refrigerant, hot water, controls and electricity, etc.

Anot her exanpl e of a conpl ex which involves several conmponents of different
disciplines is a boiler installation. Efficient and acceptabl e boiler
operati on depends upon the coordi nati on and proper operation of fuel,
conbustion air, controls, steam feedwater, condensate and other related
conmponent s.

Al'l related components as defined above shall be functioning when any system
conponent is tested. Tests shall be conpleted within a reasonably short
period of time during which operating and environnental conditions remain
reasonabl y constant.

I ndi vidual test result of any conponent, where required, will only be
accepted when submtted with the test results of related conponents and of
the entire system

1. 18 | NSTRUCTI ONS

A

Contractor shall furnish Maintenance and Operating manual s and verba
i nstructions when required by the various sections of the specifications and
as hereinafter specified.
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B. Manual s: Mai ntenance and operating manuals (four copies each) for each
separate piece of equipnent shall be delivered to the COR coincidental with
the delivery of the equi pnment to the job site. Manuals shall be conplete,
detail ed guides for the mai ntenance and operation of equi prment. They shal
i nclude conplete informati on necessary for starting, adjusting, naintaining
in continuous operation for long periods of time and dismantling and
reassenbling of the conplete units and sub-assenbly conponents. Manual s
shal | include an index covering all conponent parts clearly cross-referenced
to diagrans and illustrations. Illustrations shall include "exploded" views
showi ng and identifying each separate item Enphasis shall be placed on the
use of special tools and instrunents. The function of each piece of
equi prent, conponent, accessory and control shall be clearly and thoroughly
expl ai ned. All necessary precautions for the operation of the equi pnent and
the reason for each precaution shall be clearly set forth. Manual s nust
reference the exact nodel, style and size of the piece of equi pnment and
system bei ng furnished. Manual s referencing equipnent sinlar to but of a
di fferent nodel, style, and size than that furnished will not be accepted.

C. Instructions: Contractor shall provide qualified, factory-trained
manuf acturers' representatives to give detailed instructions to assigned
Department of Veterans Affairs personnel in the operation and conplete
mai nt enance for each piece of equiprment. Al such training will be at the
job site. These requirenents are nore specifically detailed in the various
techni cal sections. Instructions for different items of equipnent that are
conponent parts of a conplete system shall be given in an integrated,
progressive manner. All instructors for every piece of conponent equipnent
in a systemshall be available until instructions for all items included in
t he system have been conmpleted. This is to assure proper instruction in the
operation of inter-related systems. All instruction periods shall be at such
ti mes as schedul ed by the COR and shall be considered concl uded only when
the CORis satisfied in regard to conpl ete and thorough coverage. The
Department of Veterans Affairs reserves the right to request the renoval of,
and substitution for, any instructor who, in the opinion of the COR does
not denmonstrate sufficient qualifications in accordance with requirenents
for instructors above.

1.19 H STORI C PRESERVATI ON

VWere the Contractor or any of the Contractor's enployees, prior to, or
during the construction work, are advised of or discover any possible

archeol ogi cal, historical and/or cultural resources, the Contractor shal
i mediately notify the COR verbally, and then with a witten follow up.

- - -END- - -
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SECTI ON 01 33 23
SHOP DRAW NGS, PRCDUCT DATA, AND SAMPLES

1.1 For the purposes of this contract, sanples, test reports, certificates,
and manufacturers' literature and data shall also be subject to the
previously referenced requirenents. The following text refers to all
itens collectively as SUBM TTALS.

1.2 Submit for approval, all of the itens specifically nentioned under the
separate sections of the specification, with information sufficient to
evidence full conpliance with contract requirenents. Mterials,
fabricated articles and the like to be installed in permanent work shall
equal those of approved submittals. After an item has been approved, no
change in brand or make will be permtted unl ess:

A. Satisfactory witten evidence is presented to, and approved by
Contracting O ficer, that manufacturer cannot nake schedul ed delivery
of approved item or;

B. Itemdelivered has been rejected and substitution of a suitable item
is an urgent necessity or;

C. O her conditions becone apparent which indicates approval of such
substitute itemto be in best interest of the Government.

1.3 Forward submittals in sufficient time to permt proper consideration and
approval action by Governnent. Tine subm ssion to assure adequate |ead
time for procurenent of contract - required itenms. Delays attributable
to untinmely and rejected submttals will not serve as a basis for
extendi ng contract time for conpletion.

1.4 Submittals will be reviewed by the COR for conpliance with contract
requi renents, and action thereon will be taken by COR on behal f of the
Contracting Oficer.

1.5 Upon recei pt of submittals, CORw Il assign a file nunber thereto.
Contractor, in any subsequent correspondence, shall refer to this file
and identification nunber to expedite replies relative to previously
approved or di sapproved submttals.
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1

1

6

7

The Governnent reserves the right to require additional subnittals,
whet her or not particularly nmentioned in this contract. If additiona

submi ttals beyond those required by the contract are furni shed pursuant
to request therefor by Contracting Oficer, prior to provision of

submittals a mutual agreement of the contracting parties will first be
negoti ated and contract nodification executed in accordance with FAR
52.243-4 CHANGES and VAAR CHANGES SUPPLEMENT 852. 236- 88.

Submittals nmust be submitted by Contractor only and shi pped prepaid.

Contracting O ficer assunmes no responsibility for checking quantities or

exact nunbers included in such submttals.

A

Submit shop drawi ngs, schedul es, manufacturers' literature and
data, and certificates in quadruplicate, except where a greater
nunber is specified.

Submittals will receive consideration only when covered by a
transmttal letter signed by Contractor. Letter shall be sent via
first class mail and shall contain the list of itenms, name of
Medi cal Center, nane of Contractor, contract nunber, applicable
speci fication paragraph nunbers, applicable drawi ng nunbers (and
other information required for exact identification of |ocation for
each item), nmanufacturer and brand, ASTM or Federal Specification
Nunber (if any) and such additional information as nmay be required by
specifications for particular itembeing furnished. In addition,
cat al ogs shall be marked to indicate specific itens submtted for
approval .

1. A copy of letter nmust be enclosed with itens, and any itens
received without identification letter will be considered
"uncl ai ned goods" and held for a limted tine only.

2. Each sample, certificate, manufacturers' literature and data shal
be | abeled to indicate the name and | ocation of the Mdica
Center, nane of Contractor, manufacturer, brand, contract numnber
and ASTM or Federal Specification Nunber as applicable and
| ocation(s) on project.

3. Required certificates shall be signed by an authorized
representative of manufacturer or supplier of material, and by
Contractor.

If submttal sanpl es have been disapproved, resubmt new sanpl es
as soon as possible after notification of disapproval. Such new
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sanpl es shall be nmarked "Resubnitted Sanple" in addition to

contai ning other previously specified information required on | abe

and in transmttal letter.

D. Approved sanples will be kept on file by the COR at the site unti

conpl etion of contract, at which tinme sanples can be retrieved by

contractor from COR as contractors property. Were noted in technica

sections of specifications, approved sanples in good condition may be

used in their proper locations in contract work. At conpletion of

contract, sanples that are not approved will be returned to

Contractor only upon request and at Contractor's expense. Such

request should be nade prior to conpletion of the contract.

Di sapproved sanples that are not requested for return by Contractor

wi Il be discarded after conpletion of contract.

E. Submi ttal draw ngs (shop, erection or setting draw ngs) and

schedul es, required for work of various trades, shall be checked

bef ore subm ssion by technically qualified enpl oyees of Contractor

for accuracy, conpleteness and conpliance with contract requirenents.

These drawi ngs and schedul es shall be stanmped and signed by

Contractor certifying to such check

1. For each drawi ng required, submt one | egible photographic paper
or vellum reproduci bl e.

2. Reproducible shall be full size.
Each drawi ng shall have marked thereon, proper descriptive title,
i ncludi ng Medical Center |ocation, project nunber, manufacturer's
nunber, reference to contract draw ng nunber, detail Section
Nunber, and Specification Section Nunber.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on
each drawi ng to acconmpdat e approval or disapproval stanp.

5. Submit draw ngs, ROLLED WTHI N A MAILING TUBE, fully protected for

shi pment .
6. One reproducible print of approved or di sapproved shop draw ngs
will be forwarded to Contractor

7. Wien work is directly related and i nvol ves nore than one trade,
shop drawi ngs shall be submitted to Architect-Engi neer under one
cover.

1.8 Sanpl es, shop drawi ngs, test reports, certificates and manufacturers

literature and data, shall be submitted for approval to the COR

- - -END- - -
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SECTI ON 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL
1.1 DESCRI PTI ON

This section specifies the availability and source of references and standards
specified in the project manual under paragraphs APPLI CABLE PUBLI CATI ONS
and/ or shown on the draw ngs.

1.2 AVAILABILITY OF SPECI FI CATIONS LI STED I N THE GSA | NDEX OF FEDERAL

SPECI FI CATI ONS, STANDARDS AND COMVMERCI AL | TEM DESCRI PTI ONS FPMR PART 101- 29

(FAR 52.211-1) (AUG 1998)

A The GSA I ndex of Federal Specifications, Standards and Commercial Item
Descriptions, FPMR Part 101-29 and copi es of specifications, standards, and
conmmercial itemdescriptions cited in the solicitation may be obtained for
a fee by subnmitting a request to — GSA Federal Supply Service,

Speci fications Section, Suite 8100, 470 East L' Enfant Plaza, SW
Washi ngt on, DC 20407, Tel ephone (202) 619-8925, Facsinile (202) 619-8978.

B. If the Departnent of Veterans Affairs issued this solicitation, a single
copy of specifications, standards, and conmercial item descriptions cited
inthis solicitation nay be obtained free of charge by submtting a request
to the addressee in paragraph (a) of this provision. Additional copies wll
be issued for a fee.

1.3 AVAILABILITY FOR EXAM NATI ON OF SPECI FI CATI ONS NOT LI STED IN THE GSA | NDEX OF
FEDERAL SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS
(FAR 52.211-4) (JUN 1988)
The specifications and standards cited in this solicitation can be exam ned at
the follow ng | ocation:

DEPARMENT OF VETERANS AFFAI RS

O fice of Construction & Facilities Managenent
Facilities Quality Service (00CFMLA)

811 Vernont Avenue, NW- Room 462

Washi ngt on, DC 20420

Tel ephone Nunmbers: (202) 461-8217 or (202) 461-8292
Bet ween 9: 00 AM - 3:00 PM

1.4  AVAILABI LI TY OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS (FAR 52.211- 3)
(JUN 1988)

The specifications cited in this solicitation may be obtained fromthe
associ ati ons or organi zations |isted bel ow
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AANVA Anerican Architectural Manufacturer's Associ ation
http://ww. aananet . org

AAN Ameri can Nursery and Landscape Associ ation
http://ww. anl a. org

ANSI Anerican National Standards Institute, |nc.
http://ww. ansi.org

ASAE Ameri can Soci ety of Agricultural Engineers
http://ww. asae. org

ASCE American Society of Civil Engineers
http://ww. asce. org

ASME Ameri can Soci ety of Mechani cal Engi neers
http://ww. asne. org

ASTM American Society for Testing and Materials
http://ww. astmorg

AVE Ameri can Wl ding Society
http://ww. aws. or g

AWM Aneri can Water Wrks Associ ati on
http://ww. awa. org

Cl SCA Ceilings and Interior Systenms Construction Association
http://ww. ci sca. org

Cl SPI Cast lron Soil Pipe Institute
http://ww. cispi.org

CLFM Chain Link Fence Manufacturers Institute
htt p: // ww. chai nl i nki nfo. org

EEI Edi son El ectric Institute
http://ww. eei.org

EPA Envi ronnental Protection Agency
htt p: // ww. epa. gov

ETL ETL Testing Laboratories, Inc.
http://ww. et1l. com
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FAA

FM

GSA

HI

| CEA

NAPHCC

NBS

NEC

NEMA

NFPA

NI H

NI ST

NPA

NSF

Federal Avi ation Adm nistration
http://ww. faa. gov

Factory Mutual Insurance
http://ww. f ngl obal . com

Gypsum Associ ati on
http://ww. gypsum org

Ceneral Services Adm nistration
http://ww. gsa. gov

Hydraulic Institute
htt p: //ww. punps. org

I nsul at ed Cabl e Engi neers Associ ation Inc.
http://ww. i cea. net

Pl unmbi ng- Heat i ng- Cool i ng Contractors Associ ation
htt p: // ww. phccweb. org. org

Nat i onal Bureau of Standards
See - N ST

Nati onal El ectric Code
See - NFPA National Fire Protection Associ ation

Nati onal El ectrical Mnufacturers Associ ation
http://ww. nena. org

Nati onal Fire Protection Association
http://ww. nf pa.org

National Institute of Health
http://ww. ni h. gov

Nati onal Institute of Standards and Technol ogy
http://ww. ni st. gov

Nati onal Particl eboard Associ ation
18928 Premiere Court

Gai t her sbhurg, MD 20879

(301) 670-0604

Nat i onal Sanitati on Foundati on
http://ww. nsf.org
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CSHA Qccupational Safety and Health Adm nistration

Depart ment of Labor
http://ww. osha. gov

UBC The Uni f orm Bui | di ng Code
See | CBO
UL Underwriters' Laboratories |ncorporated

http://ww. ul.com

ULC Underwriters' Laboratories of Canada

http://ww. ul c.ca
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SECTI ON 07 84 00
FI RESTOPPI NG

PART 1 GENERAL

1.1 DESCRI PTI ON
A. Closures of openings in walls, floors, and roof decks agai nst penetration of
flame, heat, and snoke or gases in fire resistant rated construction.
B. Closure of openings in walls against penetrati on of gases or snoke in smnoke
partitions.
1.2 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES.
B. Manufacturers literature, data, and installation instructions for types of
firestoppi ng and snoke stoppi ng used.
C. List of FM UL, or WH classification nunber of systens installed.
D. Certified | aboratory test reports for ASTM E814 tests for systems not |isted
by FM UL, or WH proposed for use.
1. 3 DELI VERY AND STORAGE
A. Deliver nmaterials in their original unopened containers with manufacturer’s
nane and product identification
B. Store in a location providing protection from damge and exposure to the
el ement s.
1.4 WARRANTY
Fi restopping work subject to the terns of the Article “Warranty of
Construction”, FAR clause 52.246-21, except extend the warranty period to
five years.
1.5 QUALITY ASSURANCE
FM UL, or WH or other approved | aboratory tested products will be
accept abl e.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below forma part of this specification to the extent
referenced. Publications are referenced in the text by the basic designation

only.
B. American Society for Testing and Materials (ASTM:
E84-07................. Surface Burning Characteristics of Building
Material s
E814-06................ Fire Tests of Through-Penetration Fire Stops
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C. Factory Miutual Engi neering and Research Corporation (FM:
Annual |ssue Approval Guide Building Mterials
D. Underwriters Laboratories, Inc. (UL):
Annual |ssue Building Materials Directory
Annual |ssue Fire Resistance Directory
1479-03................ Fire Tests of Through-Penetration Firestops
E. Warnock Hersey (WH):

Annual |ssue Certification Listings

PART 2 — PRODUCTS

2.1 FI RESTOP SYSTEMS

A

Use either factory built (Firestop Devices) or field erected (through-
Penetration Firestop Systens) to forma specific building system maintaining
required integrity of the fire barrier and stop the passage of gases or
snoke.

Thr ough- penetration firestop systenms and firestop devices tested in

accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to maintain

the sane rating and integrity as the fire barrier being sealed. "T" ratings
are not required for penetrations smaller than or equal to 100 mMm (4 in)

nom nal pipe or 0.01 nf (16 sq. in.) in overall cross sectional area.

Products requiring heat activation to seal an opening by its intunescence

shal |l exhibit a denonstrated ability to function as designed to maintain the

fire barrier.

Firestop seal ants used for firestopping or snoke sealing shall have

foll owi ng properties:

1. Contain no flamrabl e or toxic sol vents.

2. Have no dangerous or flamuabl e out gassing during the drying or curing of
products.

3. Water-resistant after drying or curing and unaffected by high hunidity,
condensation or transient water exposure.

4. \When used in exposed areas, shall be capable of being sanded and fi ni shed
with simlar surface treatnents as used on the surrounding wall or floor
surf ace.

Fi restoppi ng system or devices used for penetrations by glass pipe, plastic

pi pe or conduits, unenclosed cables, or other non-nmetallic materials shal

have fol |l owi ng properties:

1. Classified for use with the particular type of penetrating material used.
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G

H

2. Penetrations containing |oose electrical cables, conputer data cables,
and comuni cations cabl es protected using firestopping systens that allow
unrestricted cabl e changes w t hout damage to the seal

3. Intunescent products which woul d expand to seal the opening and act as
fire, smoke, toxic fumes, and, water seal ant.

Maxi mum fl ame spread of 25 and snoke devel opnent of 50 when tested in

accordance wi th ASTM E84.

FM UL, or WHrated or tested by an approved | aboratory in accordance with

ASTM E814.

Materials to be asbestos free.

2.2 SMOKE STOPPI NG I N SMOKE PARTI TI ONS

A

Use silicone sealant in snoke partitions as specified in Section 07 92 00,
JO NT SEALANTS.

Use mineral fiber filler and bond breaker behind seal ant.

Seal ants shall have a maxi mum fl ane spread of 25 and snoke devel oped of 50
when tested in accordance with E84.

When used in exposed areas capabl e of being sanded and finished with simlar
surface treatments as used on the surrounding wall or floor surface.

PART 3 — EXECUTI ON

3.1 EXAM NATI ON

Submit product data and installation instructions, as required by article,
submittals, after an on site exam nation of areas to receive firestopping.

3. 2 PREPARATI ON

A

Renove dirt, grease, oil, |oose materials, or other substances that prevent
adherence and bondi ng or application of the firestopping or snoke stopping
mat eri al s.

Renove insul ation on insulated pipe for a distance of 150 mm (six inches) on
either side of the fire rated assenbly prior to applying the firestopping
materials unless the firestopping materials are tested and approved for use

on insul ated pi pes.

3.3 I NSTALLATI ON

A

C

Do not begin work until the specified material data and installation

i nstructions of the proposed firestopping systens have been submtted and
appr oved.

Install firestopping systens with snoke stopping in accordance with FM UL,
WH, or other approved systemdetails and installation instructions.

Install snoke stopping seals in snoke partitions.
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3.4 CLEAN-UP AND ACCEPTANCE OF WORK

A. As work on each floor is conpleted, renmove materials, litter, and debris.

B. Do not nove materials and equi pment to the next-schedul ed work area until
conpl eted work is inspected and accepted by the COR

C. Cean up spills of liquid type materials.

- - -END- - -
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SECTION 07 92 00
JOINT SEALANTS

PART 1 - GENERAL

1.1 DESCRIPTION:
Section covers all sealant and caulking materials and their application,
wherever required for complete installation of building materials or
systems.
1.2 RELATED WORK:
Firestopping: Section 07 84 00, FIRESTOPPING.
1.3 QUALITY CONTROL:

A. Installer Qualifications: An experienced installer who has specialized in
installing joint sealants similar in material, design, and extent to those
indicated for this Project and whose work has resulted in joint-sealant
installations with a record of successful in-service performance.

B. Source Limitations: Obtain each type of joint sealant through one source
from a single manufacturer.

C. Product Testing: Obtain test results from a qualified testing agency based
on testing current sealant formulations within a 12-month period.

1. Testing Agency Qualifications: An independent testing agency qualified
according to ASTM C1021.

2. Test elastomeric joint sealants for compliance with requirements
specified by reference to ASTM C920, and where applicable, to other
standard test methods.

3. Test elastomeric joint sealants according to SWRI’s Sealant Validation
Program for compliance with requirements specified by reference to ASTM
C920 for adhesion and cohesion under cyclic movement, adhesion-in peel,
and indentation hardness.

4., Test other joint sealants for compliance with requirements indicated by
referencing standard specifications and test methods.

D. Preconstruction Field-Adhesion Testing: Before installing elastomeric
sealants, field test their adhesion to joint substrates in accordance with
sealant manufacturer’s recommendations:

1. Locate test joints where indicated or, if not indicated, as directed by
Contracting Officer.

2. Conduct field tests for each application indicated below:

a. Each type of elastomeric sealant and joint substrate indicated.

b. Each type of non-elastomeric sealant and joint substrate indicated.
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3. Notify COR seven days in advance of dates and times when test joints will
be erected.

4. Arrange for tests to take place with joint sealant manufacturer’s
technical representative present.

E. VOC: Acrylic latex and Silicon sealants shall have less than 50g/1 VOC
content.

F. Mockups: Before installing joint sealants, apply elastomeric sealants as
follows to verify selections made under sample Submittals and to demonstrate
aesthetic effects and qualities of materials and execution:

1. Joints in mockups of assemblies specified in other Sections that are
indicated to receive elastomeric joint sealants, which are specified by
reference to this section.

1.4 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES.

B. Manufacturer's installation instructions for each product used.

C. Cured samples of exposed sealants for each color where required to match
adjacent material.

D. Manufacturer's Literature and Data:

1. Caulking compound

2. Primers

3. Sealing compound, each type, including compatibility when different
sealants are in contact with each other.

1.5 PROJECT CONDITIONS:

A. Environmental Limitations:

1. Do not proceed with installation of joint sealants under following
conditions:

a. When ambient and substrate temperature conditions are outside limits
permitted by joint sealant manufacturer or are below 4.4 °C (40 °F).
b. When joint substrates are wet.

B. Joint-Width Conditions:

1. Do not proceed with installation of joint sealants where joint widths are
less than those allowed by joint sealant manufacturer for applications
indicated.

C. Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealants until contaminants

capable of interfering with adhesion are removed from joint substrates.
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1.6 DELIVERY, HANDLING, AND STORAGE:

A.

Deliver materials in manufacturers' original unopened containers, with brand
names, date of manufacture, shelf life, and material designation clearly
marked thereon.

Carefully handle and store to prevent inclusion of foreign materials.

Do not subject to sustained temperatures exceeding 5° C (40° F) or less than

32° C (90° F).

1.7 DEFINITIONS:

o Q w ¥

Definitions of terms in accordance with ASTM C717 and as specified.
Back-up Rod: A type of sealant backing.

Bond Breakers: A type of sealant backing.

Filler: A sealant backing used behind a back-up rod.

1.8 WARRANTY:

A.

Warranty exterior sealing against leaks, adhesion, and cohesive failure, and
subject to terms of "Warranty of Construction", FAR clause 52.246-21, except
that warranty period shall be extended to two years.

General Warranty: Special warranty specified in this Article shall not
deprive Government of other rights Government may have under other
provisions of Contract Documents and shall be in addition to, and run
concurrent with, other warranties made by Contractor under requirements of

Contract Documents.

1.9 APPLICABLE PUBLICATIONS:

A.

Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation only.

American Society for Testing and Materials (ASTM) :

C509-06 ¢ .t vvviiiennnnn Elastomeric Cellular Preformed Gasket and Sealing
Material.

C612-04 .. vvvviiii. Mineral Fiber Block and Board Thermal Insulation.

CTL7=07 v iiiii it Standard Terminology of Building Seals and Sealants.

C834-05 ..., Latex Sealants.

C919-02. i i iii it eeen Use of Sealants in Acoustical Applications.

C920-05 .. vvviiiiie i Elastomeric Joint Sealants.

Cl021-08 v vvvviiiiee e Laboratories Engaged in Testing of Building
Sealants.

Cl193-05 ... Standard Guide for Use of Joint Sealants.

C1330-02 (R2007) vou.n... Cylindrical Sealant Backing for Use with Cold Liquid

Applied Sealants.
DI1056-07 .o v v v i iii i Specification for Flexible Cellular Materials—Sponge
or Expanded Rubber.
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E84-08 .. v i i iiiiieeennn Surface Burning Characteristics of Building
Materials.
C. Sealant, Waterproofing and Restoration Institute (SWRI).

The Professionals’ Guide

PART 2 - PRODUCTS

2.1 SEALANTS:

A. S-1:
1. ASTM C920, polyurethane or polysulfide.
2. Type M.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 20-40
B. S-2:
1. ASTM C920, polyurethane or polysulfide.
2. Type M.
3. Class 25.
4. Grade P.
5. Shore A hardness of 25-40.
C. S-3:
1. ASTM C920, polyurethane or polysulfide.
2. Type S.
3. Class 25, joint movement range of plus or minus 50 percent.
4. Grade NS.
5. Shore A hardness of 15-25.
6. Minimum elongation of 700 percent.
D. S-4:
1. ASTM C920 polyurethane or polysulfide.
2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-40.
E. S-5:
1. ASTM C920, polyurethane or polysulfide.
2. Type S.
3. Class 25.
4. Grade P.
5. Shore hardness of 15-45.
F. S-6:
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1. ASTM C920, silicone, neutral cure.
2. Type S.
3. Class: Joint movement range of plus 100 percent to minus 50 percent.
4. Grade NS.
5. Shore A hardness of 15-20.
6. Minimum elongation of 1200 percent.
G. S-7:
1. ASTM C920, silicone, neutral cure.
2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-30.
6. Structural glazing application.
H. S5-8:
1. ASTM C920, silicone, acetoxy cure.
2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-30.
6. Structural glazing application.
I. S-9:
1. ASTM C920 silicone.
2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-30.
6. Non-yellowing, mildew resistant.
J. S-10
1. ASTMC C920, coal tar extended fuel resistance polyurethane.
2. Type M/S.
3. Class 25.
4. Grade P/NS.
5. Shore A hardness of 15-20.
K. S-11
1. ASTM C920 polyurethane.
2. Type M/S.
3. Class 25.
4. Grade P/NS.
5. Shore A hardness of 35 to 50.
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L.

-12:
ASTM C920, polyurethane.

S

1

2. Type M/S.
3. Class 25, joint movement range of plus or minus 50 percent.
4

Grade P/NS.
5. Shore A hardness of 25 to 50.

2.2 CAULKING COMPOUND:

A. C-1: ASTM C834, acrylic latex.

B. C-2: One component acoustical caulking, non drying, non hardening, synthetic
rubber.

2.3 COLOR:

A. Sealants used with exposed masonry shall match color of mortar joints.

B. Sealants used with unpainted concrete shall match color of adjacent
concrete.

C. Color of sealants for other locations shall be light gray or aluminum,
unless specified otherwise.

D. Caulking shall be light gray or white, unless specified otherwise.

2.4 JOINT SEALANT BACKING:

A.

General: Provide sealant backings of material and type that are nonstaining;
are compatible with joint substrates, sealants, primers, and other joint
fillers; and are approved for applications indicated by sealant manufacturer
based on field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C1330, of type indicated below and of
size and density to control sealant depth and otherwise contribute to
producing optimum sealant performance:

1. Type C: Closed-cell material with a surface skin.

Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone
tubing complying with ASTM D1056, nonabsorbent to water and gas, and capable
of remaining resilient at temperatures down to minus 32° C (minus 26° F).
Provide products with low compression set and of size and shape to provide a
secondary seal, to control sealant depth, and otherwise contribute to
optimum sealant performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by
sealant manufacturer for preventing sealant from adhering to rigid,
inflexible joint-filler materials or joint surfaces at back of joint where
such adhesion would result in sealant failure. Provide self-adhesive tape

where applicable.

2.5 FILLER:

A. Mineral fiber board: ASTM C612, Class 1.
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B. Thickness same as joint width.
C. Depth to fill void completely behind back-up rod.
2.6 PRIMER:
A. As recommended by manufacturer of caulking or sealant material.
B. Stain free type.
2.7 CLEANERS-NON POUROUS SURFACES:
Chemical cleaners acceptable to manufacturer of sealants and sealant backing
material, free of oily residues and other substances capable of staining or
harming joint substrates and adjacent non-porous surfaces and formulated to

promote adhesion of sealant and substrates.

PART 3 - EXECUTION

3.1 INSPECTION:

A. Inspect substrate surface for bond breaker contamination and unsound
materials at adherent faces of sealant.

B. Coordinate for repair and resolution of unsound substrate materials.
Inspect for uniform joint widths and that dimensions are within tolerance
established by sealant manufacturer.

3.2 PREPARATIONS:

A. Prepare joints in accordance with manufacturer's instructions and SWRI.

B. Clean surfaces of joint to receive caulking or sealants leaving joint dry to
the touch, free from frost, moisture, grease, 0il, wax, lacquer paint, or
other foreign matter that would tend to destroy or impair adhesion.

1. Clean porous joint substrate surfaces by brushing, grinding, blast
cleaning, mechanical abrading, or a combination of these methods to
produce a clean, sound substrate capable of developing optimum bond with
joint sealants.

2. Remove loose particles remaining from above cleaning operations by
vacuuming or blowing out joints with oil-free compressed air. Porous
joint surfaces include the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.

4. Clean nonporous surfaces with chemical cleaners or other means that do
not stain, harm substrates, or leave residues capable of interfering with
adhesion of joint sealants.

a. Metal.
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F.

b. Glass.
c. Porcelain enamel.
d. Glazed surfaces of ceramic tile.
Do not cut or damage joint edges.
Apply masking tape to face of surfaces adjacent to joints before applying
primers, caulking, or sealing compounds.
1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant
application and replace them with dry materials.
Apply primer to sides of joints wherever required by compound manufacturer's
printed instructions.
1. Apply primer prior to installation of back-up rod or bond breaker tape.
2. Use brush or other approved means that will reach all parts of joints.

Take all necessary steps to prevent three sided adhesion of sealants.

3.3 BACKING INSTALLATION:

A.

Install back-up material, to form joints enclosed on three sides as required
for specified depth of sealant.

Where deep joints occur, install filler to fill space behind the back-up rod
and position the rod at proper depth.

Cut fillers installed by others to proper depth for installation of back-up
rod and sealants.

Install back-up rod, without puncturing the material, to a uniform depth,
within plus or minus 3 mm (1/8 inch) for sealant depths specified.

Where space for back-up rod does not exist, install bond breaker tape strip
at bottom (or back) of joint so sealant bonds only to two opposing surfaces.

Take all necessary steps to prevent three sided adhesion of sealants.

3.4 SEALANT DEPTHS AND GEOMETRY:

A.
B.

At widths up to 6 mm (1/4 inch), sealant depth equal to width.
At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 mm (1/2
inch) maximum depth at center of joint with sealant thickness at center of

joint approximately 1/2 of depth at adhesion surface.

3.5 INSTALLATION:

A.

General:

1. Apply sealants and caulking only when ambient temperature is between
5° C and 38° C (40° and 100° F).

2. Do not use polysulfide base sealants where sealant may be exposed to
fumes from bituminous materials, or where water vapor in continuous
contact with cementitious materials may be present.
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3. Do not use sealant type listed by manufacture as not suitable for use in
locations specified.
4. Apply caulking and sealing compound in accordance with manufacturer's

printed instructions.

5. Avoid dropping or smearing compound on adjacent surfaces.

6. Fill joints solidly with compound and finish compound smooth.

7. Tool joints to concave surface unless shown or specified otherwise.

8. Finish paving or floor joints flush unless joint is otherwise detailed.
9. Apply compounds with nozzle size to fit joint width.

0. Test sealants for compatibility with each other and substrate. Use only

compatible sealant.

For application of sealants, follow requirements of ASTM C1193 unless

specified otherwise.

Where gypsum board partitions are of sound rated, fire rated, or smoke

barrier construction, follow requirements of ASTM C919 only to seal all cut-

outs and intersections with the adjoining construction unless specified
otherwise.

1. Apply a 6 mm (1/4 inch) minimum bead of sealant each side of runners
(tracks), including those used at partition intersections with dissimilar
wall construction.

2. Coordinate with application of gypsum board to install sealant
immediately prior to application of gypsum board.

3. Partition intersections: Seal edges of face layer of gypsum board
abutting intersecting partitions, before taping and finishing or
application of veneer plaster-joint reinforcing.

4. Openings: Apply a 6 mm (1/4 inch) bead of sealant around all cut-outs to
seal openings of electrical boxes, ducts, pipes and similar penetrations.
To seal electrical boxes, seal sides and backs.

5. Control Joints: Before control joints are installed, apply sealant in
back of control joint to reduce flanking path for sound through control

joint.

3.6 FIELD QUALITY CONTROL:

A.

Field-Adhesion Testing: Field-test joint-sealant adhesion to joint

substrates as recommended by sealant manufacturer:

1. Extent of Testing: Test completed elastomeric sealant joints as follows:
a. Perform 10 tests for first 300 m (1000 feet) of joint length for each

type of elastomeric sealant and joint substrate.
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B.

Inspect joints for complete fill, for absence of voids, and for joint
configuration complying with specified requirements. Record results in a
field adhesion test log.

Inspect tested joints and report on following:

1. Whether sealants in joints connected to pulled-out portion failed to
adhere to joint substrates or tore cohesively. Include data on pull
distance used to test each type of product and joint substrate.

2. Compare these results to determine if adhesion passes sealant
manufacturer’s field-adhesion hand-pull test criteria.

3. Whether sealants filled joint cavities and are free from voids.

4. Whether sealant dimensions and configurations comply with specified
requirements.

Record test results in a field adhesion test log. Include dates when
sealants were installed, names of persons who installed sealants, test
dates, test locations, whether joints were primed, adhesion results and
percent elongations, sealant fill, sealant configuration, and sealant
dimensions.

Repair sealants pulled from test area by applying new sealants following

same procedures used to originally seal joints. Ensure that original sealant

surfaces are clean and new sealant contacts original sealant.

Evaluation of Field-Test Results: Sealants not evidencing adhesive failure

from testing or noncompliance with other indicated requirements, will be

considered satisfactory. Remove sealants that fail to adhere to joint
substrates during testing or to comply with other requirements. Retest
failed applications until test results prove sealants comply with indicated

requirements.

3.7 CLEANING:

A.

Fresh compound accidentally smeared on adjoining surfaces: Scrape off
immediately and rub clean with a solvent as recommended by the caulking or
sealant manufacturer.

After filling and finishing joints, remove masking tape.

Leave adjacent surfaces in a clean and unstained condition.

3.8 LOCATIONS:

A.

Exterior Building Joints, Horizontal and Vertical:
1. Metal to Metal: Type S-1, S-2

Metal to Masonry or Stone: Type S-1

2
3. Masonry to Masonry or Stone: Type S-1
4. Stone to Stone: Type S-1

5

Cast Stone to Cast Stone: Type S-1
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6. Threshold Setting Bed: Type S-1, S-3, S-4
7. Masonry Expansion and Control Joints: Type S-6
8. Wood to Masonry: Type S-1
B. Metal Reglets and Flashings:
1. Flashings to Wall: Type S-6
2. Metal to Metal: Type S-6
C. Sanitary Joints:
1. Walls to Plumbing Fixtures: Type S-9
2. Counter Tops to Walls: Type S-9
3. Pipe Penetrations: Type S-9

D. Horizontal Traffic Joints:
1. Concrete Paving, Unit Pavers: Type S-11 or S-12
2. Garage/Parking Decks: Type S-10
E. High Temperature Joints over 204 degrees C (400 degrees F):
1. Exhaust Pipes, Flues, Breech Stacks: Type S-7 or S-8
F. Interior Caulking:
1. Typical Narrow Joint 6 mm, (1/4 inch) or less at Walls and Adjacent
Components: Types C-1, C-2 and C-3.
2. Perimeter of Doors, Windows, Access Panels which Adjoin Concrete or
Masonry Surfaces: Types C-1, C-2 and C-3.
3. Joints at Masonry Walls and Columns, Piers, Concrete Walls or Exterior
Walls: Types C-1, C-2 and C-3.
4. Perimeter of Lead Faced Control Windows and Plaster or Gypsum Wallboard
Walls: Types C-1, C-2 and C-3.
5. Exposed Isolation Joints at Top of Full Height Walls: Types C-1, C-2 and
C-3.
6. Exposed Acoustical Joint at Sound Rated Partitions Type C-2.
7. Concealed Acoustic Sealant Type S-4, C-1, C-2 and C-3.
- --END - - -
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SECTI ON 22 63 00
GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACI LI TI ES

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. Existing Central Laboratory and Heal thcare Gas Systens consi st of oxygen and
conpressed air services and include certain pressure, tenperature, dew
poi nt, carbon nonoxi de and |ag punp runni ng sensors nonitored |locally, and
partially nonitored 24 hours at 2 locations the work includes wiring each
sensor separately to the 2 Master Al arm Panels, as described in Section 01
00 00 1., Statenent of Bid Item

B. Contractor shall conply with ECRI Acceptance Procedure; Health Devices | PM
System | nspections and Preventative Miintenance, Procedure No. 440-20010301
(Acceptance), Medical Gas and Vacuum Systens.

1. 2 RELATED WORK

A. Sealing around pipe penetrations through the floor to prevent noisture
m gration: Section 07 92 00, JO NT SEALANTS.

B. Conduit: Section 26 05 33, RACEVWAY AND BOXES FOR ELECTRI CAL SYSTEMS.

C. Control wiring: Section 26 05 21, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS
AND CABLES (600 VOLTS AND BELOW .

D. REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS, Section 26 05 11

E. Conmuni cati ons:
a. 27 05 11 Requi renments for Communications Installations
b. 27 05 33 Raceways and Boxes for Comuni cati ons Systens

c. 27 10 00 Structural Cabling

1.3 QUALITY ASSURANCE
A. Materials and Installation: In accordance with NFPA 99, and as specifi ed.

B. Equi pnent Installer: Show technical qualifications and previ ous experience
ininstalling |aboratory and heal thcare equi pnrent on three similar projects.
Submit nanes and addresses of referenced projects.

C. Equi pnent Supplier: Show evidence of equival ent product installed at three
installations simlar to this project that has been in satisfactory and
efficient operation for three years. Submt nanes and addresses where the
product is installed.
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D

Laboratory and heal thcare System Testing Organi zation: The testing shall be
conducted by a party technically conpetent and experienced in the field of

| aboratory and heal thcare pipeline testing. Such testing shall be perforned
by a party other than the installing contractor.

Provi de nanes of three projects where testing of nedical or |aboratory gases
systenms has been performed by the testing agency. Include the nane of the
project, names of such persons at that project who supervised the work for

t he project owner, or who accepted the report for the project owner, and a
witten statenent that the projects listed required work of similar scope to
that set forth in this specification.

Submit the testing agency's detailed procedure which will be followed in the
testing of this project. Include details of the testing sequence, procedures
for cross connection tests, outlet function tests, alarmtests, purity
tests, etc., as required by this specification. For purity test procedures,

i ncl ude data on test nethods, types of equipnent to be used, calibration
sources and net hod references.

Certification: Provide documentation prior to subnitting request for fina

i nspection to include all test results, the names of individuals performnng
work for the testing agency on this project, detailed procedures foll owed
for all tests, and a certification that all results of tests were within
limts allowed by this specification.

Installing contractor shall maintain as-built draw ngs of each conpleted
phases for verification; and, shall provide the conplete set at the tine of
final systens certification testing, for certification by the Third Party
Testing Conpany. As-built drawings are to be provided, and a copy of them on
Aut o- Cad version (R-14 or later) provided on conpact disk. Should the
installing contractor engage the testing conpany to provide as-built or any
portion thereof, it shall not be deened a conflict of interest or breach of
the ‘“third party testing conpany’ requirenent.

1.4 SUBM TTALS

A

B

Submit as one package in accordance with Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA, AND SAMPLES.

Manuf acturer's Literature and Data:
1. Val ves.
2. Val ve cabinets.
3. Gages.
4. Alarmcontrols and panel s.
5. Instrumentation

6. Pressure Swi tches.
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C

7. Fiber optic connectors.

Certification: The conpl eted systenms have been installed, tested, purged and
anal yzed in accordance with the requirements of this specification.

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 test by the basic
desi gnati on only.

Nati onal Fire Protection Association (NFPA):99-05 Health Care Facilities

American Society for Testing and Materials (ASTM:
B819- (R2006) ........... Seanl ess Copper Tube for Medical Gas Systens

Ameri can Soci ety of Mechani cal Engi neers (ASME):

Al3.1-07............... Schene for ldentification of Piping Systens

B16. 22- 01( R2005) ....... W ought Copper and Bronze Sol der-Joint Pressure
Fittings

B40.100-98............. Pressure Gauges and Gauge Attachnents

Boi |l er and Pressure Vessel Code -

Section VII1-07........ Pressure Vessels, Division |
Section I X-07.......... Wl di ng and Brazing Qualifications
Ameri can Wl ding Society (AWS):

AW A5.8-04............ Brazing Filler Metal

AW B2.2-91............ Standard for Brazing Procedure and Perfornmance
Qualification (Mdified per NFPA 99)

Conpressed Gas Associ ation (C&A):

C9-04................. St andard Col or Marking of Conpressed Gas Cylinders
G4.1-04.......... ... Cl eani ng Equi prent for Oxygen Service
G10.1-04.............. Ni t rogen, Comuodity

P-9-01................. Inert Gases Argon, Nitrogen and Helium
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G

V-1-05................. Standard for Conpressed Gas Cylinder Valve Qutl et
and I nlet Connections

Nati onal El ectrical Mnufacturers Association (NEM):
| CS-6-93(R2006) ........ I ndustrial Controls and Systens Encl osures
United States Pharnacopoeia XXl /National Formulary XVI (USP/ NF)

Manuf act uri ng Standardi zati on Soci ety (MSS)

MBS-SP-72-99........... Bal |l Valves Wth Flanged or Butt Wl ding For Genera
Pur pose
MSS- SP-110-96.......... Bal | Val ve Threaded, Socket Welding, Sol der Joint,

Grooved and Fl ared Ends

MBS-SP-73-03........... Brazing Joints for Copper and Copper Alloy Sol der
Pressure Fittings

PART 2 - PRODUCTS

2.1 PI PING

A

Copper Tubing: Type "K' or "L", ASTM B819, seam ess copper tube, hard drawn
tenper, with wought copper fittings conform ng to ASME B16. 22 or brazing
fittings conplying with MSS SP-73. Size designated reflecting nom nal inside
dianmeter. Al tubing and fittings shall be |abel ed "ACR OXY", "OXY",

"OXY/ MED', "ACR/ MED', or "MNED'.

Brazing Alloy: AWS A5.8, Cassification BCuP, greater than 537 °C (1000 °F)
melting tenperature. Flux is strictly prohibited for copper-to-copper
connecti ons.

Screw Joi nts: Polytetrafluoroethyl ene (teflon) tape.

Under ground Protective Pipe: Polyvinyl Chloride (PVC), ASTM D1785, Schedul e
80.

Menory netal couplings having tenperature and pressure rating not |ess than
that of a brazed joint shall be pernmtted.

Apply piping identification |abels shall be done at time of installation in
accordance with current NFPA. Suppl enentary color identification shall be in
accordance with CGA Pamphl et C 9.

Special Fittings: The follow ng special fittings shall be permtted to be
used in lieu of brazed joints:

1. Menory-netal couplings having tenperature and pressure ratings joints
not less than that of a brazed joint.
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2. Listed or approved netallic gas tube fittings that, when nade up,

provi de a pernanent joint having the mechanical, thermal, and sealing
integrity of a brazed joint.

3. Dielectric fittings where required by the manufacturer of specia
nmedi cal equi pnent to electrically isolate the equiprment fromthe
pi pi ng distribution system

4. Axially swaged, elastic strain preload fittings providing netal to
netal seal having pressure and tenperature ratings not |ess than that
of a brazed joint and when conpl ete are pernmanent and non-separabl e.

2.2 EXPOSED LABORATORY AND HEALTHCARE GASES PI PI NG

A. Finished Room Use full iron pipe size chronme plated brass piping for
exposed | aboratory and heal thcare gas pi pi ng connecting fixtures, casework,
cabi nets, equi pnent and reagent racks when not conceal ed by apron incl uding
t hose furni shed by the Government or specified in other sections.

1. Pipe: Fed. Spec. WMP-351, standard weight.

2. Fittings: ASME B16.15 cast bronze threaded fittings with chrone finish,
(125 and 250).

3. Nipples: ASTM B 687, Chrom um pl at ed.

4. Unions: Mss SP-72, SP-110, Brass or Bronze with chrone finish. Unions 65
mm (2-1/2 inches) and larger shall be flange type with approved gaskets.

5. Valves: Mss SP-72, SP-110, Brass or bronze with chrone finish.

2.3 VALVES
A. Ball: In-line, other than zone valves in cabinets:
1. Seventy five millinmeter (2 1/2 inches) and smaller: Bronze/ brass body,
Fed. Spec. MSS SP72 & SP 110 , Type Il, Cass 150, Style 1, with tubing

ext ensions for brazed connections, full ported, three-piece or double
uni on end connections, Teflon seat seals, full flow 4125 kPa ( 600 psi)
WOG mi ni mum wor ki ng pressure, with | ocking type handl e and cl eaned for
oxygen service. An acceptable manufacturer that neets the specification:
Jomar nodel S-100.

2. Eighty to one hundred mllineter (3-4 inches): Bronze/ brass body, Fed.
Spec. MSS SP72 & SP 110, Type Il, Cass 150, Style 1 with tubing
extensions brazed to flanges, full ported, three piece, double seal,
Teflon seals, full flow, 4125 kPa (600 psi) WOG m ni mum wor ki ng
pressure, with |ocking type handl e, and cl eaned for oxygen servi ce.

B. Check
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1. Eighty mllineter (3 inches) and smaller: brass and Bronze body, straight
t hrough design for m ni num pressure drop, spring |oaded, self aligning
with Teflon cone seat, vibration free, silent operation, supplied NPT
femal e threads at each end with flow direction arrow pernanently cast
into, cleaned for oxygen use, 2750 kPa (400 psi) WOG m ni mum wor ki ng
pressure.

2. One hundred nmillineter (4 inches) and larger: Iron body, bronze trim
swing type, vertical or horizontal installation, flange connection, 1025
kPa (150 psi) WGP

C. Zone Valve in Cabinet: Ball valve, bronze/ brass body, double seal, three
pi ece or doubl e union end connections, replaceable teflon seat seals, teflon
stem seal, 4125 kPa (600 psi) WOG cold, non-shock gas working pressure
service to 29 inch Hg, cleaned for oxygen service, blowut proof stem one
quarter turn of handle to conpletely open or close. Provide tubing
extensions factory brazed, pressure tested, cleaned for oxygen service.
Provide 3 mm (1/8 inch) NPT gauge port for a 50mm (2 inch) dianeter
noni tori ng gauge downstream of the shut off valve. Zone valves shall be
securely attached to the cabinet and provided with type-K copper tube
ext ensi ons for nmaki ng connection to system pi ping outside the cabinet. Zone
val ves shall be products of one manufacturer, and uni formthroughout in
pattern, overall size and appearance. Trimw th color coded plastic inserts
or color coded stick-on |abels. Install valves in cabinets such that cover
wi ndow cannot be in place when any valve is in the closed position. Color
coding for identification plates and |labels is as follows:

SERVI CE LABEL | DENTI FI CATI ON COLORS MFG STD. CLR
OXYGEN VWiite letters on green background GREEN
MVEDI CAL Al R Bl ack or white letters on yellow YELLOW
backgr ound

2.4 VALVE CABI NETS

A. Flush nmounted commercially available itemfor use with | aboratory and
heal t hcare services, not lighter than 1.3 mm (18 gage) steel or 1.9 mm (14
gage) extruded alum num rigidly assenbl ed, of adequate size to accommpdate
val ve(s) and fittings. Punch or drill sides to receive tubing. Provide
anchors to secure cabinet to wall construction. Seal openings in cabinet to
be substantially dust tight. Locate bottom of cabi net approximately 1375 mm
(4 foot 6 inches) above floor

B. Mount engraved rigid plastic identification plate on wall above or adjacent
to cabinet. Color code identification plate to match gas identification
colors as indicated above. Identification plate must be clearly visible at
all times. Provide inscriptions on plate to read in substance: "VALVE
CONTROL SUPPLY TO ROOMS. "

C. Cover plate: Fabricate from 1.3 mm (18 gage) sheet netal with satin chroned
finish, extruded anodi zed al umi num or .85 nm (22 gage) stainless steel.
Provi de cover w ndow of replaceable plastic, with a corrosion resistant
device or |lever secured to wi ndow for emergency wi ndow renoval . Pernanently
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paint or stencil on wi ndow "FOR EMERGENCY SHUT- OFF VALVES ONLY, SHUT- OFF

VALVES FOR Pl PED GASES", or equival ent wording. Configure such that it is

not possible to install window with any valve in the closed position. Each
val ve shall have gauge upstream of valve inside val ve box.

D. Cabinets and isolation valves shall be | ocated and pi ped as shown, and at a
mnimum so as to allow the isolation of each snpke conpartment separately.
No cabi net shall serve nore than one snoke compartnent.

2.5 GAGES

A. Pressure Gages: Includes gages tenporarily supplied for testing purposes.

1. For line pressure use adjacent to source equipnent: ASME B40.1, pressure
gage, single, size 115 nmm (4-1/2 inches), for conpressed air, nitrogen
and oxygen, accurate to within two percent, with netal case. Range shal
be two times operating pressure. Dial graduations and figures shall be
bl ack on a white background, or white on a black background. Gage shal
be cl eaned for oxygen use, |abeled for appropriate service, and marked
"USE NO O L". Install with gage cock

2. For all services downstream of mmin shutoff valve: Mnufactured expressly
for oxygen use but |abeled for appropriate service and marked "USE NO
AL", 40 mm (1-1/2 inch) dianeter gage with dial range 1-690 kPa (1-100
psi) for air service.

2.6 ALARMS

A. Provide all low voltage control wiring, except for wiring fromalarmrelay
interface control cabinet to ECC, required for conplete, proper functioning
system in confornmance with Section 26 05 21, LOMVOLTAGE ELECTRI CAL POVER
CONDUCTORS AND CABLES (600 VOLTS AND BELOW. Run wiring in conduit, in
conformance with Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL
SYSTEMS

B. Master Al arm Functions: Provide the follow ng individual alarns at the
mast er al ar m panel

1. Oxygen Al arns:

a. Liquid oxygen low |l evel alarm Functions when stored |iquid
oxygen reaches a predeterm ned m ni mum | evel .

b. Reserve switchover alarm Functions when reserve oxygen
supply goes in operation.

c. Reserve low supply alarm Functions when contents of cylinder
reserve oxygen supply are reduced to one day's average
supply; switch and contacts at the bul k tank control panel

d. Reserve |low pressure alarm Functions when the gas pressure
available in the liquid reserve oxygen supply is reduced
bel ow the pressure required to function properly.
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e. Low pressure alarm Functions when system pressure downstream
of the nain shutoff valve drops bel ow 275 kPa (40 psi),
plus/ m nus 14 kPa (two psi); operated by pressure switch or
transmtters.

f. High pressure alarm functions when system pressure
downstream of main shutoff val ve increases above 415 kPa (60
psi), plus/mnus 14 kPa (two psi) set points; operated by
pressure switches or transnmitters.

C. Area Al arm Functi ons:

D. Alarm

Oxygen al arms: Pressure alarnms: Functions when pressure in branch
drops bel ow 275 kPa (40 psi), plus/mnus 14 kPa (two psi) or
i ncreases above 235 kPa (60 psi),

Panel s:

General : Mdul ar design, easily serviced and mmi ntai ned; al arns
operate on alternative current |ow voltage control circuit; provide
requi red nunber of transformers for efficient functioning of conplete
system Al arm panels shall be integral units, reporting on oxygen

Box: Flush nounted, sectional or one piece, corrosion protected. Size
to accommodat e required nunmber of service functions for each

| ocation, and for one audible signal in each box. Anchor box
securely.

Cover plate: Designed to accomodate required nunber of signals,

vi sual and audi ble, for each location, and containi ng adequate
operating instructions within the operator's view Bezel shall be
extruded al umi num chrom um plated netal, or plastic. Secure to the
box with chrom um plated or stainless steel countersunk screws.

Service indicator lights: Red translucent plastic or LED wi th proper
service identification inscribed thereon. Nunber of |ights and
service instruction shall be as required for each location. Provide
each panel with a green test button of the sane nmaterial, inscribed
with "PUSH TO TEST" or simlar nessage.

Audi bl e signal: Provide one in each al arm panel and connect
electrically with all service indicator |ight functions.

Control s:

a. Visual signal: Wen the condition occurs which any individua
service indicator light is to report, button for particul ar
service shall give a lighted visual signal which cannot be
cancel ed until such condition is corrected.

b. Audible signal: Alarmshall give an audible signal upon
circuit energization of any visual signal. Audible signa
shal | be continuous until silenced by pushing a button. This
shal | cancel and reset audible only, and not affect the
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vi sual signal. After silencing, subsequent alarns shal
reactivate the audi ble al arm

c. Signal tester: Test button or separate normal |ight shall be
continuously lighted to indicate electrical circuit serving
each individual alarmis energized. Pushing test button shal
temporarily activate all visual signals and sound audible
signal, thereby providing desired indications of status of
system

2.7 PRESSURE SW TCHES

General purpose, contact or nercury type, allow ng both high and | ow
pressure set points, with contact type provided with a protective dust
cover; adjustable range set by inside or outside adjustnment; switches
activate when indicated by alarmrequirenments. Use one orifice nipple (or
DI SS demand check val ve) for each sensor or pressure swtch.

2.8 EMERGENCY LOW PRESSURE OXYCEN | NLET

A. The Low Pressure Energency Oxygen Inlet provides an inlet for connecting a
tenporary auxiliary source of oxygen to the oxygen pipeline systemfor
enmer gency or nmi ntenance situations per NFPA 99.

B. The inlet consist of a 1" (25 mm) ball valve, pressure gauge and a 1/2"/1"
NPTF connection housed in a weather tight enclosure. The enclosure is
| abel ed "Energency Low Pressure Gaseous Oxygen Inlet", and includes a
padl ock staple to prevent tanpering or unauthorized access. The enclosure is
suitable for recess mounting on the exterior of the building being served.
The encl osure is 14 gauge, cold rolled steel with a primer coat of paint.
The Emergency Oxygen Inlet is connected at a point downstream of the main
supply line shutoff valve.

C. Check valves are provided for installation in the energency supply |ine and
"in the main supply line between the main line shutoff valve and the
enmergency supply line connection per by NFPA 99. Check val ves have a cast
bronze body and strai ght through design for m ni mum pressure drop.

D. The check val ves for sizes under 3" (76 mm) are soft seated, bubble tight,
self aligning, and spring | oaded, and ball type check valves. Three inch (76
nm) check valves are hard seated, spring |oaded, self aligning ball type
checks with cone seats (3" valves may not be "bubble tight"). Check val ves
are fast acting.

E. Arelief valve is provided for installation in the energency supply |ine per
NFPA 99. The relief valve has a brass body, single seat design, and is
cl eaned for oxygen use. It automatically reseats to provide a "bubble tight"
seal after discharging excess gas. Pre-set at 75 psi.
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PART 3 - EXECUTI ON

3.1 | NSTALLATI ON

A. Rigidly support valves and ot her equiprment to prevent strain on tube or

H

joints.

VWi | e being brazed, joints shall be continuously purged with oil free
ni trogen. The flow of purged gas shall be maintained until joint is cool to
t ouch.

Do not bend tubing. Use fittings.

Install pressure switches, transmitter and gauges to be easily accessed, and
provi de access panel where installed above plaster ceiling. Install pressure
switch and sensors with orifice nipple between the pipe |ine and

swi t ches/ sensors.

Apply pipe | abeling as needed during installation process and not after
installation is conpleted. Size of |legend letters shall be in accordance
with ANSI A13. 1.

After initial |eakage testing is conpleted, allow piping to remain
pressurized with testing gas until testing agency performs final tests.

Penetrati ons:

1. Fire Stopping: Were pipes pass through fire partitions, fire walls,
snoked partitions, or floors, install a fire stop that provides an
ef fective barrier against the spread of fire, snoke and gases as
specified in Section 07 84 00, FIRESTOPPING with intumescent
materials only. Conpletely fill and seal clearances between raceways
and openings with the fire stopping materi al

2. Waterproofing: At floor penetrations, conpletely seal clearances
around t he pipe and nake watertight with sealant as specified in
Section 07 92 00, JO NT SEALANTS.

Provide 40mm (1 1/2 inch) dianeter |ine pressure gage downstream of zone
val ve in cabinets.

Provi de zone val ves in cabi nets where indicated.

3.2 TESTS

A

Initial Tests: Blow down, and high and | ow pressure | eakage tests as
required by current NFPA with docunentation

Conduct ECRI acceptance procedure; Health Devices |IPM System | NSPECTI ON
AND PREVENTI TI VE MAI NTENANCE, Procedure No. 440-20010301 (Acceptance),
Medi cal Gas and Vacuum Systens. Submit passing report to the COR

- - -END- - -
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SECTION 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS, applies to
all sections of Division 26.

B. Furnish and install electrical wiring, systens, equipnment and accessories in
accordance with the specifications and drawi ngs. Capacities and ratings of
notors, transformers, cable, swi tchboards, sw tchgear, panel boards, notor
control centers, and other itens and arrangenments for the specified itens
are shown on draw ngs.

C. Wring anpacities specified or shown on the drawi ngs are based on copper
conductors, with the conduit and raceways accordingly sized. Al um num
conductors are prohibited.

1.2 M N MUM REQUI REMENTS

A. References to the National Electrical Code (NEC), Underwriters Laboratories,
Inc. (UL) and National Fire Protection Association (NFPA) are mininmum
installation requirenent standards.

B. Drawi ngs and ot her specification sections shall govern in those instances
where requirenents are greater than those specified in the above standards.

1.3 TEST STANDARDS

A. All materials and equi pnent shall be listed, |abeled or certified by a
nationally recogni zed testing |aboratory to neet Underwiters Laboratories,
Inc., standards where test standards have been established. Equi prent and
materials which are not covered by UL Standards will be accepted provided
equi pment and material is |listed, |abeled, certified or otherw se deternined
to neet safety requirenents of a nationally recognized testing | aboratory.
Equi pnent of a class which no nationally recognized testing | aboratory

accepts, certifies, lists, labels, or determnes to be safe, will be
considered if inspected or tested in accordance with national industrial
standards, such as NEMA, or ANSI. Evidence of conpliance shall include

certified test reports and definitive shop draw ngs.
B. Definitions:
1. Listed; equi pment or device of a kind nmentioned which

a. |s published by a nationally recognized | aboratory which nakes
periodi ¢ inspection of production of such equi pment.

b. States that such equi pment neets nationally recogni zed standards or
has been tested and found safe for use in a specified manner.

2. Label ed; equi pnent or device is when:

a. It enbodies a valid | abel, synbol, or other identifying mark of a
national ly recogni zed testing |aboratory such as Underwiters
Laboratories, Inc.

b. The | aboratory nakes periodic inspections of the production of such
equi pnent .

c. The labeling indicates conpliance with nationally recogni zed standards
or tests to determ ne safe use in a specified manner.

3. Certified; equiprment or product is which
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a. Has been tested and found by a nationally recogni zed testing
| aboratory to neet nationally recognized standards or to be safe for
use in a specified manner.

b. Production of equipnent or product is periodically inspected by a
nationally recogni zed testing | aboratory.

c. Bears a label, tag, or other record of certification

4. Nationally recognized testing | aboratory; |aboratory which is approved,
in accordance with OSHA regul ations, by the Secretary of Labor.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A

Manuf acturers Qualifications: The nanufacturer shall regularly and presently
produce, as one of the manufacturer's principal products, the equipnment and
material specified for this project, and shall have nanufactured the item
for at | east three years.

Product Qualification:

1. Manufacturer's product shall have been in satisfactory operation, on
three installations of simlar size and type as this project, for
approxi mately three years.

2. The Governnment reserves the right to require the Contractor to subnmit a
list of installations where the products have been in operation before
approval .

Service Qualifications: There shall be a pernmanent service organi zation
mai nt ai ned or trained by the manufacturer which will render satisfactory
service to this installation within eight hours of receipt of notification
that service is needed. Submt name and address of service organizations.

1.5 MANUFACTURED PRODUCTS

A

Mat eri al s and equi pnent furnished shall be of current production by
manuf acturers regularly engaged in the nmanufacture of such itens, for which
repl acenent parts shall be avail able.

When nore than one unit of the sane class of equipnent is required, such
units shall be the product of a single nmanufacturer

Equi pnent Assenblies and Conponents:

1. Conponents of an assenbled unit need not be products of the sane
manuf act urer.

2. Manufacturers of equi pnent assenblies, which include conmponents nade by
ot hers, shall assume conplete responsibility for the final assenbl ed
unit.

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

4. Constituent parts which are simlar shall be the product of a single
manuf act urer.

Factory wiring shall be identified on the equi pnent being furnished and on
all wiring diagrans.

When Factory Testing Is Specified:

1. The Governnent shall have the option of witnessing factory tests. The

contractor shall notify the VA through the COR a mi ni mum of 15 wor ki ng
days prior to the manufacturers making the factory tests.

2. Four copies of certified test reports containing all test data shall be
furnished to the COR prior to final inspection and not nore than 90 days
after conpletion of the tests.
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3. Wien equipnent fails to neet factory test and re-inspection is required,
the contractor shall be liable for all additional expenses, including
expenses of the Governnent.

1.6 EQUI PMENT REQUI REMENTS

Where variations fromthe contract requirenents are the connecting work and
rel ated conponents shall include, but not be limted to additions or changes
to branch circuits, circuit protective devices, conduits, wire, feeders,
controls, panels and installation nethods.

1.7 EQUI PMENT PROTECTI ON

A. Equi pnent and naterials shall be protected during shipnment and storage
agai nst physical damage, dirt, npisture, cold and rain

1. During installation, enclosures, equipnent, controls, controllers,
circuit protective devices, and other |like itens, shall be protected
agai nst entry of foreign matter; and be vacuum cl eaned both inside and
out side before testing and operating and repainting if required.

2. Dammged equi pnent shall be, as determined by the COR placed in first
cl ass operating condition or be returned to the source of supply for
repair or replacenent.

3. Painted surfaces shall be protected with factory installed renovable
heavy Kraft paper, sheet vinyl or equal

4. Dammged paint on equi prent and materials shall be refinished with the
sanme quality of paint and worknanship as used by the manufacturer so
repaired areas are not obvious.

1. 8 WORK PERFORVANCE

A. Al electrical work rmust conply with the requirements of NFPA 70 (NEC), NFPA
70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S and OSHA
Part 1910 subpart K in addition to other references required by contract.

B. Job site safety and worker safety is the responsibility of the contractor

C. Electrical work shall be acconplished with all affected circuits or
equi prent de-energi zed. When an el ectrical outage cannot be acconplished in
this manner for the required work, the follow ng requirenents are nandatory:

1. Electricians nmust use full protective equipnent (i.e., certified and
tested insulating material to cover exposed energi zed el ectrica
conponents, certified and tested insulated tools, etc.) while working on
energi zed systens in accordance with NFPA 70E.

2. Electricians nust wear personal protective equipnment while working on
energi zed systens in accordance with NFPA 70E.

3. Before initiating any work, a job specific work plan nust be devel oped by
the contractor with a peer review conducted and docunented by the COR and
Governnment staff. The work plan rmust include procedures to be used on and
near the live electrical equipnment, barriers to be installed, safety
equi pment to be used and exit pathways.

4. Wirk on energized circuits or equi pment cannot begin until prior witten
approval is obtained fromthe Government.

D. For work on existing stations, arrange, phase and performwork to assure
el ectrical service for other buildings at all tines. Refer to Article
OPERATI ONS AND STORAGE AREAS under Section 01 00 00, GENERAL REQUI REMENTS

E. New work shall be installed and connected to existing work neatly and
careful ly. Disturbed or damaged work shall be replaced or repaired to its
prior conditions, as required by Section 01 00 00, GENERAL REQUI REMENTS
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F. Coordinate | ocation of equipnent and conduit with other trades to mnimze
interferences. See Section 00 72 00, GENERAL CONDI TI ONS.

1.9 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

A. Equi pnent |ocation shall be as close as practical to | ocati ons shown on the
dr awi ngs.

B. Worki ng spaces shall not be |ess than specified in the NEC for all voltages
speci fi ed.

C. I naccessi bl e Equi prent:

1. Where the Governnent determ nes that the Contractor has installed
equi pment not conveniently accessible for operation and mai ntenance, the
equi prent shall be renmpved and reinstalled as directed at no additiona
cost to the Governnent.

2. "Conveniently accessible" is defined as being capabl e of being reached
wi t hout the use of | adders, or without clinbing or crawing under or over
obstacl es such as, but not limted to, nmotors, punps, belt guards,
transformers, piping, ductwork, conduit and raceways.

1.10 EQUI PMENT | DENTI FI CATI ON

A. In addition to the requirenents of the NEC, install an identification sign
which clearly indicates information required for use and mai nt enance of
itenms such as panel boards, cabinets, nmotor controllers (starters), safety
swi tches, separately enclosed circuit breakers, individual breakers and
controllers in swtchboards, swi tchgear and notor control assenbli es,
control devices and other significant equipnent.

B. Nanepl ates shall be | am nated bl ack phenolic resin with a white core with
engraved lettering, a mnimumof 6 nm(1/4 inch) high. Secure nanepl ates
with screws. Namepl ates that are furnished by manufacturer as a standard
catalog item or where other nethod of identification is herein specified,
are exceptions.

1.11 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES.

B. The Governnent's approval shall be obtained for all equi pnent and materia
before delivery to the job site. Delivery, storage or installation of
equi pment or material which has not had prior approval will not be pernitted
at the job site

C. Al submttals shall include adequate descriptive literature, catal og cuts,
shop drawi ngs and other data necessary for the Governnent to ascertain that
t he proposed equi pnment and nmaterials conply with specification requirenents.
Catal og cuts submtted for approval shall be legible and clearly identify
equi prent being submtted.

D. Submittals for individual systens and equi pnent assenblies which consist of
nore than one itemor conponent shall be made for the systemor assenbly as
a whole. Partial submittals will not be considered for approval.

1. Mark the submittals, "SUBM TTED UNDER SECTI ON 26 05 11".

2. Submittals shall be marked to show specification reference including the
section and paragraph nunbers.

3. Submit each section separately.
E. The submittals shall include the foll ow ng:

1. Information that confirns conpliance with contract requirenents. |nclude
t he manufacturer's name, nodel or catal og nunbers, catal og infornmation
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techni cal data sheets, shop draw ngs, pictures, naneplate data and test
reports as required.

El ementary and interconnection wiring diagrans for conmunicati on and
signal systens, control system and equi pnent assenblies. Al ternina
points and wiring shall be identified on wiring diagrans.

Parts list which shall include those replacenent parts recomended by the
equi pmrent manufacturer, quantity of parts, current price and availability
of each part.

F. Manuals: Submit in accordance with Section 01 00 00, GENERAL REQUI REMENTS

1

Mai nt enance and Operation Manual s: Submit as required for systens and
equi pment specified in the technical sections. Furnish four copies, bound
i n hardback binders, (manufacturer's standard binders) or an approved
equi val ent. Furni sh one conpl ete nanual as specified in the technica
section but in no case later than prior to performance of systens or

equi pment test, and furnish the renmining nmanuals prior to contract
conpl eti on.

Inscribe the following identification on the cover: the words

" MAI NTENANCE AND OPERATI ON MANUAL, " the nane and | ocation of the system
equi prent, building, nane of Contractor, and contract number. Include in
t he manual the nanes, addresses, and tel ephone nunbers of each
subcontractor installing the systemor equi pnent and the | oca
representatives for the system or equipnent.

Provide a "Table of Contents" and assenble the manual to conformto the
table of contents, with tab sheets placed before instructions covering
the subject. The instructions shall be legible and easily read, with

| arge sheets of drawi ngs folded in

The manual s shal |l incl ude:

a. Internal and interconnecting wiring and control diagrans with data to
explain detail ed operation and control of the equipnent.

A control sequence describing start-up, operation, and shut down.
Description of the function of each principal item of equipnent.
Install ati on and nai nt enance instructions.

Saf ety precautions.

Diagrans and illustrations.

Testi ng net hods.

>oQ —H 0 o O T

Per f or mance dat a.

Lubrication schedul e including type, grade, tenperature range, and
frequency.

j. Pictorial "exploded" parts list with part nunbers. Enphasis shall be
pl aced on the use of special tools and instruments. The |ist shal
i ndi cate sources of supply, recommended spare parts, and nane of
servi cing organi zati on.

k. Appendix; list qualified permanent servicing organi zations for support
of the equi pnent, including addresses and certified qualifications.

G Approvals will be based on conpl ete subm ssion of manuals together with shop
dr awi ngs.

H After approval and prior to installation, furnish the COR with one sanple of
each of the foll ow ng:

1

A 300 mm (12 inch) Iength of each type and size of wire and cabl e al ong
with the tag fromthe coils of reels fromwhich the sanples were taken.
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2. Each type of conduit coupling, bushing and term nation fitting.
3. Conduit hangers, clanps and supports.
4. Duct sealing conpound.
5. Each type of receptacle, toggle switch, outlet box, manual notor starter,

device plate, engraved naneplate, wire and cable splicing and term nating
material and single pole nolded case circuit breaker

6. Each type of light fixture specified in Section 26 51 00, |NTERI OR
LI GHTI NG or shown on the draw ngs.

1.12 SI NGULAR NUMBER
Where any device or part of equipnent is referred to in these specifications
in the singular nunber (e.g., "the switch"), this reference shall be deened

to apply to as nmany such devices as are required to conplete the
installation as shown on the draw ngs.

1.13 TRAI NI NG
A. Training shall be provided in accordance with Article, | NSTRUCTIONS, of
Section 01 00 00, GENERAL REQUI REMENTS.

B. Training shall be provided for the particul ar equi pnent or system as
required in each associ ated specification

C. Atraining schedule shall be devel oped and subnitted by the contractor and
approved by the COR at | east 30 days prior to the planned training.

- - -END- - -
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SECTI ON 26 05 21
LOW VOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES (600 VOLTS AND BELOW

PART 1 - GENERAL

1.1 DESCRI PTI ON
This section specifies the furnishing, installation, and connection of the
| ow vol tage power and lighting wiring.
1.2 RELATED WORK
A. General electrical requirenents that are common to nore than one section in
Di vision 26: Section 26 05 11, REQU REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
B. Conduits for cables and wiring: Section 26 05 33, RACEWAY AND BOXES FOR
ELECTRI CAL SYSTEMS.
1.3 SUBM TTALS
A. I n accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES, furnish the follow ng:
1. Manufacturer's Literature and Data: Show ng each cable type and rating.
2. Certificates: Two weeks prior to final inspection, deliver to the COR
four copies of the certification that the material is in accordance with
t he drawi ngs and specifications and has been properly installed.
1.4 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by the basic designation

only.
B. American Society of Testing Material (ASTM:
D2301-04............... Standard Specification for Vinyl Chloride Plastic

Pressure Sensitive Electrical I|nsulating Tape
C. Federal Specifications (Fed. Spec.):
A-A-59544-00........... Cable and Wre, Electrical (Power, Fixed
I nstallation)
C. National Fire Protection Association (NFPA):

70-08....... ... Nati onal El ectrical Code (NEC)

D. Underwriters Laboratories, Inc. (UL):
44-02 . ... o Ther noset - I nsul ated Wres and Cabl es
83-03.................. Ther nopl astic-I1nsulated Wres and Cabl es
467-01......... ... ... .. El ectri cal Groundi ng and Bondi ng Equi pnent
486A-01................ Wre Connectors and Sol dering Lugs for Use with

Copper Conductors

486C-02................ Splicing Wre Connectors
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486D-02................ I nsul ated Wre Connector Systens for Underground Use
or in Danp or Wt Locations

486E-00................ Equi prent Wring Terminals for Use with Al um num
and/ or Copper Conductors

493-01................. Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch CGircuit Cable

514B-02................ Fittings for Cable and Conduit

1479-03................ Fire Tests of Through-Penetration Fire Stops

PART 2 - PRODUCTS

2.1 CABLE AND W RE (POAER AND LI GHTI NG

A

Cable and Wre shall be in accordance with Fed. Spec. A-A-59544, except as

herei nafter specified.

Si ngl e Conduct or:

1. Shall be anneal ed copper

2. Shall be stranded for sizes No. 8 AWG and | arger, solid for sizes No. 10
AWG and snal | er.

3. Shall be mninmum size No. 12 AWG except where snaller sizes are allowed
her ei n.

I nsul ati on:

1. THW XHHW or dual rated THHN- THWN shall be in accordance with UL 44, and
83.

2. Direct burial: UF or USE shall be in accordance with UL 493.

3. Isolated power systemw ring: Type XHHWwith a dielectric constant of 3.5
or |ess.

Col or Code:

1. Secondary service, feeder and branch circuit conductors shall be color
coded as foll ows:

208/ 120 vol t Phase 480/ 277 vol t
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.

a. The lighting circuit “switch legs” and 3-way switch “traveling wres”
shal | have col or coding unique and distinct (i.e. pink and purple)
fromthe color coding indicated above. The uni que col or codes shall be
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solid and in accordance with the NEC. Field coordinate for a fina
color coding with the COR

2. Use solid color conmpound or solid color coating for No. 12 AWG and No. 10
AWG branch circuit conductors and neutral sizes.

3. Phase conductors No. 8 AWG and | arger shall be col or-coded using one of
the foll owi ng nethods:

a. Solid color conpound or solid color coating.

b. Stripes, bands, or hash marks of color specified above.

c. Color as specified using 19 mm (3/4 inch) wide tape. Apply tape in
hal f overlapping turns for a mnimmof 75 mm (three inches) for
term nal points, and in junction boxes, pull boxes, troughs, nanhol es,
and handhol es. Apply the last two | aps of tape with no tension to
prevent possible unwi nding. Were cabl e nmarkings are covered by tape,
apply tags to cable stating size and insulation type.

4. For nodifications and additions to existing wiring systens, color coding
shall conformto the existing wiring system

5. Col or code for isolated power systemw ring shall be in accordance with
t he NEC.

2.2 SPLICES AND JO NTS
A. I n accordance with UL 486A, C, D, E and NEC
B. Branch circuits (No. 10 AWG and snal |l er):

1. Connectors: Sol derless, screw on, reusable pressure cable type, 600 volt,
105 degree C with integral insulation, approved for copper and al um num
conduct ors.

2. The integral insulator shall have a skirt to conpletely cover the
stripped wres.

3. The nunber, size, and conbi nati on of conductors, as listed on the
manuf act urers packagi ng shall be strictly conplied wth.

C. Feeder Circuits:

1. Connectors shall be indent, hex screw, or bolt clanp-type of high
conductivity and corrosion-resistant materi al

2. Field installed conpression connectors for cable sizes 250 kcmi| and
| arger shall have not |less than two clanping el enents or conpression
i ndents per wire.

3. Insulate splices and joints with naterials approved for the particul ar
use, location, voltage, and tenperature. Insulate with not |ess than that
of the conductor |evel that is being joined.

4. Plastic electrical insulating tape: ASTM D2304 shall apply, flane
retardant, cold and weather resistant.
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2.3 CONTROL W RI NG
A. Unl ess otherwi se specified in other sections of these specifications,
control wiring shall be as specified for power and |ighting wiring, except
the mnimum size shall be not [ess than No. 14 AWG
B. Control wiring shall be |arge enough so that the voltage drop under inrush
conditions does not adversely affect operation of the controls.
2.4 W RE LUBRI CATI NG COVPOUND
A. Suitable for the wire insulation and conduit it is used with, and shall not
harden or beconme adhesi ve.
B. Shall not be used on wire for isolated type electrical power systens.
2.5 FI REPROCFI NG TAPE
A. The tape shall consist of a flexible, conformable fabric of organic
conposition coated one side with flane-retardant el astoner.
B. The tape shall be sel f-extinguishing and shall not support conbustion. It
shal | be arc-proof and fireproof.
C. The tape shall not deteriorate when subjected to water, gases, salt water,
sewage, or fungus and be resistant to sunlight and ultraviolet |ight.
D. The finished application shall wthstand a 200-anpere arc for not |ess than
30 seconds.
E. Securing tape: dass cloth electrical tape not less than 0.18 nm (7 m |l s)
thick, and 19 nm (3/4 inch) w de.
2.6 WARNI NG TAPE
A. The tape shall be standard, 76 nmm (3 inch) w de, 4-MI| polyethyl ene
det ect abl e type.
B. The tape shall be red with black letters indicating “CAUTI ON BURI ED ELECTRI C
LI NE BELOW .

PART 3 - EXECUTI ON

3.1 I NSTALLATI ON, GENERAL

A. Install in accordance with the NEC, and as specified.

B. Install all wiring in raceway systens, except where direct burial or HCF
Type AC cabl es are used.

C. Splice cables and wires only in outlet boxes, junction boxes, pull boxes,
manhol es, or handhol es.

D. Wres of different systens (i.e. 120V, 277V) shall not be installed in the
sanme conduit or junction box system

E. Install cable supports for all vertical feeders in accordance with the NEC
Provide split wedge type which firmly clanps each individual cable and
ti ghtens due to cabl e weight.
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For panel boards, cabinets, w reways, swi tches, and equi prent assenbli es,

neatly form train, and tie the cables in individual circuits.

Seal cable and wire entering a building fromunderground, between the wire

and conduit where the cable exits the conduit, with a non-hardeni ng approved

conpound.

Wre Pulling:

1. Provide installation equipment that will prevent the cutting or abrasion
of insulation during pulling of cables.

2. Use ropes nmade of nonnetallic nmaterial for pulling feeders.

3. Attach pulling lines for feeders by nmeans of either woven basket grips or
pul ling eyes attached directly to the conductors, as approved by the COR

4. Pull in nmultiple cables together in a single conduit.

No nmore than (3) single-phase branch circuits shall be installed in any one

condui t.

The wires shall be derated in accordance with NEC Article 310. Neutra

wi res, under conditions defined by the NEC, shall be considered current-

carryi ng conductors.

3.2 | NSTALLATI ON I N MANHOLES

A

Install and support cables in manholes on the steel racks with porcelain or
equal insulators. Train the cables around the nanhole walls, but do not bend
to a radius less than six tinmes the overall cable dianeter.

Fi reproofing:

1. Install fireproofing where |ow voltage cables are installed in the sane
manhol es with high voltage cables; also cover the | ow voltage cables with
arc proof and fireproof tape.

2. Use tape of the sane type as used for the high voltage cables, and apply
the tape in a single layer, one-half |apped or as recommended by the
manufacturer. Install the tape with the coated side towards the cable and
extend it not less than 25 mm (one inch) into each duct.

3. Secure the tape in place by a randomwap of glass cloth tape.

3.3 SPLI CE | NSTALLATI ON

A
B

Splices and terni nations shall be mechanically and electrically secure.
Where the Governnent determ nes that unsatisfactory splices or term nations
have been installed, renpbve the devices and install approved devices at no
additional cost to the Government.

3.5 CONTRCL AND SI GNAL W RI NG | NSTALLATI ON

A

Unl ess ot herwi se specified in other sections, install wiring and connect to
equi prent/ devi ces to performthe required functi ons as shown and specifi ed.

Except where otherwi se required, install a separate power supply circuit for
each system so that nalfunctions in any systemw || not affect other

syst ens.
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C. Wiere separate power supply circuits are not shown, connect the systens to
t he nearest panel boards of suitable voltages, which are intended to supply
such systens and have suitable spare circuit breakers or space for
installation.

D. Install a red warning indicator on the handl e of the branch circuit breaker
for the power supply circuit for each systemto prevent accidenta
de-energi zi ng of the systens.

E. System voltages shall be 120 volts or | ower where shown on the draw ngs or
as required by the NEC.

3.6 CONTROL AND S| GNAL SYSTEM | DENTI FI CATI ON

A. Install a pernmanent wire marker on each wire at each term nation.

B. ldentifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.

C. Wre markers shall retain their markings after cleaning.

D. In each manhol e and handhol e, install enbossed brass tags to identify the
system served and functi on.

3.7 FEEDER | DENTI FI CATI ON

A. In each interior pulbox and junction box, install netal tags on each circuit
cables and wires to clearly designate their circuit identification and
vol t age.

B. In each manhol e and handhol e, provi de tags of the enbossed brass type,
showi ng the cabl e type and voltage rating. Attach the tags to the cables
with slip-free plastic cable |acing units.

3.8 DI RECT BURI AL CABLE | NSTALLATI ON

A. Tops of the cables:

1. Below the finished grade: M nimum 600 mm (24 i nches) unless greater depth
i s shown.

2. Bel ow road and ot her pavenent surfaces: In conduit as specified, mninmm
750 mm (30 inches) unless greater depth is shown.

3. Do not install themunder railroad tracks.

B. Under road and paved surfaces: Install cables in concrete encased gal vani zed
steel rigid conduits. Size as shown on plans, but not Iess than 50 nm (two
inch) trade size with bushings at each end of each conduit run. Provide
size/quantity of conduits required to accombpdate cabl es plus one spare.

C. Wrk with extreme care near existing ducts, conduits, cables and ot her
utilities to prevent any dammge.

D. Cut the trenches neatly and uniformy
1. Excavating and backfilling is specified in Section 31 20 00, EARTH

MOVI NG,
2. Place a 75 mm (3 inch) layer of sand in the trenches before installing
t he cabl es.
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3. Place a 75 mm (three inch) |ayer of sand over the installed cables.

4. Install continuous horizontal, 25 mmby 200 mm (1 inch by 8 inch)
preservative inpregnated wood planking 75 mm (three inches) above the
cabl es before backfilling.

E. Provide horizontal slack in the cables for contraction during cold weat her

F. Install the cables in continuous |engths. Splices within cable runs will not
be accept ed.

G Connections and term nations shall be submersible type designed for the
cabl es being installed.

H Warning tape shall be continuously placed 300 nm (12 i nches) above the
buri ed cabl es.

3.9 EXI SITNG W RI NG

Unl ess specifically indicated on the plans, existing wiring shall not be

reused for the newinstallation. Only wiring that conforns to the

specifications and applicable codes may be reused. If existing wiring does
not nmeet these requirenments, existing wiring nmay not be reused and new w res
shal | be installed.
3.10 FIELD TESTI NG

A. Feeders and branch circuits shall have their insulation tested after
installation and before connection to utilization devices such as fixtures,
notors, or appliances.

B. Tests shall be performed by negger and conductors shall test free from
short-circuits and grounds.

C. Test conductor phase-to-phase and phase-to-ground.

D. The Contractor shall furnish the instruments, materials, and | abor for these
tests.

---END- - -
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 DESCRIPTION

A.

This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes to form complete, coordinated, grounded raceway
systems. Raceways are required for all wiring unless shown or specified
otherwise.

Definitions: The term conduit, as used in this specification, shall mean any

or all of the raceway types specified.

1.2 RELATED WORK

A.

Sealing around penetrations to maintain the integrity of fire rated
construction: Section 07 84 00, FIRESTOPPING.

General electrical requirements and items that is common to more than one
section of Division 26: Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS.

1.3 SUBMITTALS

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND

SAMPLES, furnish the following:

Shop Drawings:

1. Size and location of main feeders;

2. Size and location of panels and pull boxes

3. Layout of required conduit penetrations through structural elements.

4. The specific item proposed and its area of application shall be
identified on the catalog cuts.

Certification: Prior to final inspection, COR four copies of the

certification that the material is in accordance with the drawings and

specifications and has been properly installed.

1.4 APPLICABLE PUBLICATIONS

A.

Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by the basic designation
only.

National Fire Protection Association (NFPA):

JO0=08 & ittt et e e National Electrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

1-03 it e Flexible Metal Conduit
5-01 ..t e e Surface Metal Raceway and Fittings
6-03 ..t e e Rigid Metal Conduit
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50-03 . i i e e Enclosures for Electrical Equipment
360-03 .o i i i e e Liquid-Tight Flexible Steel Conduit
467-01 i i i e Grounding and Bonding Equipment
514A-01 v v i i iiiinnn Metallic Outlet Boxes
514B-02 . v v i it i i iee Fittings for Cable and Conduit
514C-05 ... it it Nonmetallic Outlet Boxes, Flush-Device Boxes and
Covers
651-02 . it Schedule 40 and 80 Rigid PVC Conduit
651A-03 .. it i Type EB and A Rigid PVC Conduit and HDPE Conduit
TOT7-03 ¢ i et e et e Electrical Metallic Tubing
1242-00 . oo i i ii o Intermediate Metal Conduit

D. National Electrical Manufacturers Association (NEMA) :

TC-3-04 ... i iiiiinnnn PVC Fittings for Use with Rigid PVC Conduit and
Tubing
FB1-03 ..ottt iii e een Fittings, Cast Metal Boxes and Conduit Bodies for

Conduit, Electrical Metallic Tubing and Cable

PART 2 - PRODUCTS

2.1 MATERIAL

A. Conduit Size: In accordance with the NEC, but not less than 13 mm (1/2 inch)

unless otherwise shown. Where permitted by the NEC, 13 mm (1/2 inch)

flexible conduit may be used for tap connections to recessed lighting

fixtures.

B. Conduit:

1.
2.
3.

8.

Rigid galvanized steel: Shall Conform to UL 6, ANSI C80.1.

Rigid aluminum: Shall Conform to UL 6A, ANSI C80.5.

Rigid intermediate steel conduit (IMC): Shall Conform to UL 1242, ANSI
C80.6.

Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI C80.3.
Maximum size not to exceed 105 mm (4 inch) and shall be permitted only
with cable rated 600 volts or less.

Flexible galvanized steel conduit: Shall Conform to UL 1.

Liquid-tight flexible metal conduit: Shall Conform to UL 360.

Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, heavy
wall PVC or high density polyethylene (PE).

Surface metal raceway: Shall Conform to UL 5.

C. Conduit Fittings:

1.

Rigid steel and IMC conduit fittings:

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FBI1.

a. Standard threaded couplings, locknuts, bushings, and elbows: Only
steel or malleable iron materials are acceptable. Integral retractable

type IMC couplings are also acceptable.
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b.

Locknuts: Bonding type with sharp edges for digging into the metal
wall of an enclosure.

Bushings: Metallic insulating type, consisting of an insulating insert
molded or locked into the metallic body of the fitting. Bushings made
entirely of metal or nonmetallic material are not permitted.

Erickson (union-type) and set screw type couplings: Approved for use
in concrete are permitted for use to complete a conduit run where
conduit is installed in concrete. Use set screws of case hardened
steel with hex head and cup point to firmly seat in conduit wall for
positive ground. Tightening of set screws with pliers is prohibited.
Sealing fittings: Threaded cast iron type. Use continuous drain type
sealing fittings to prevent passage of water vapor. In concealed work,
install fittings in flush steel boxes with blank cover plates having

the same finishes as that of other electrical plates in the room.

2. Rigid aluminum conduit fittings:

a.

b.

C.

Standard threaded couplings, locknuts, bushings, and elbows: Malleable
iron, steel or aluminum alloy materials; Zinc or cadmium plate iron or
steel fittings. Aluminum fittings containing more than 0.4 percent
copper are prohibited.

Locknuts and bushings: As specified for rigid steel and IMC conduit.

Set screw fittings: Not permitted for use with aluminum conduit.

3. Electrical metallic tubing fittings:

a.
b.

C.

Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FBI1.
Only steel or malleable iron materials are acceptable.

Couplings and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring compression
type couplings and connectors for conduit sizes 50 mm (2 inches) and
smaller. Use set screw type couplings with four set screws each for
conduit sizes over 50 mm (2 inches). Use set screws of case-hardened
steel with hex head and cup point to firmly seat in wall of conduit
for positive grounding.

Indent type connectors or couplings are prohibited.

Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot

metal" are prohibited.

4. Flexible steel conduit fittings:

a.

b.

Conform to UL 514B. Only steel or malleable iron materials are
acceptable.

Clamp type, with insulated throat.

5. Liquid-tight flexible metal conduit fittings:

a.

b.

Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FBI1.

Only steel or malleable iron materials are acceptable.
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c. Fittings must incorporate a threaded grounding cone, a steel or
plastic compression ring, and a gland for tightening. Connectors shall
have insulated throats.

6. Direct burial plastic conduit fittings:

a. Fittings shall meet the requirements of UL 514C and NEMA TC3.

b. As recommended by the conduit manufacturer.

7. Surface metal raceway fittings: As recommended by the raceway
manufacturer.

8. Expansion and deflection couplings:

a. Conform to UL 467 and UL 514B.

b. Accommodate, 19 mm (0.75 inch) deflection, expansion, or contraction
in any direction, and allow 30 degree angular deflections.

c. Include internal flexible metal braid sized to guarantee conduit
ground continuity and fault currents in accordance with UL 467, and
the NEC code tables for ground conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, moisture and heat
resistant molded rubber material with stainless steel Jjacket clamps.

D. Conduit Supports:

1. Parts and hardware: Zinc-coat or provide equivalent corrosion protection.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assembled closure bolt and nut, and provisions for receiving a hanger
rod.

3. Multiple conduit (trapeze) hangers: Not less than 38 mm by 38 mm (1-1/2
by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; with not
less than 9 mm (3/8 inch) diameter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields, or
machine bolt expansion.

E. Outlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A.

2. Cast metal where required by the NEC or shown, and equipped with
rustproof boxes.

3. Sheet metal boxes: Galvanized steel, except where otherwise shown.

4. Flush mounted wall or ceiling boxes shall be installed with raised covers
so that front face of raised cover is flush with the wall. Surface
mounted wall or ceiling boxes shall be installed with surface style flat
or raised covers.

Wireways: Equip with hinged covers, except where removable covers are shown.

Warning Tape: Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape

detectable type, red with black letters, and imprinted with “CAUTION BURIED

ELECTRIC LINE BELOW”.
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PART 3 - EXECUTION

3.1 PENETRATIONS

A.

Cutting or Holes:

1. Locate holes in advance where they are proposed in the structural
sections such as ribs or beams. Obtain the approval of the COR prior to
drilling through structural sections.

2. Cut holes through concrete and masonry in new and existing structures
with a diamond core drill or concrete saw. Pneumatic hammer, impact
electric, hand or manual hammer type drills are not allowed, except where
permitted by the COR as required by limited working space.

Fire Stop: Where conduits, wireways, and other electrical raceways pass

through fire partitions, fire walls, smoke partitions, or floors, install a

fire stop that provides an effective barrier against the spread of fire,

smoke and gases as specified in Section 07 84 00, FIRESTOPPING, with rock
wool fiber or silicone foam sealant only. Completely fill and seal

clearances between raceways and openings with the fire stop material.

3.2 INSTALLATION, GENERAL

In accordance with UL, NEC, as shown, and as hereinafter specified.
Essential (Emergency) raceway systems shall be entirely independent of other
raceway systems, except where specifically "accepted" by NEC Article 517.
Install conduit as follows:

1. In complete runs before pulling in cables or wires.

2. Flattened, dented, or deformed conduit is not permitted. Remove and
replace the damaged conduits with new undamaged material.

3. Assure conduit installation does not encroach into the ceiling height
head room, walkways, or doorways.

4. Cut square with a hacksaw, ream, remove burrs, and draw up tight.

5. Mechanically and electrically continuous.

6. Independently support conduit at 8’0” on center. Do not use other
supports i.e., (suspended ceilings, suspended ceiling supporting members,
lighting fixtures, conduits, mechanical piping, or mechanical ducts).

7. Support within 300 mm (1 foot) of changes of direction, and within 300 mm
(1 foot) of each enclosure to which connected.

8. Close ends of empty conduit with plugs or caps at the rough-in stage to
prevent entry of debris, until wires are pulled in.

9. Conduit installations under fume and vent hoods are prohibited.

10. Secure conduits to cabinets, junction boxes, pull boxes and outlet boxes
with bonding type locknuts. For rigid and IMC conduit installations,
provide a locknut on the inside of the enclosure, made up wrench tight.

Do not make conduit connections to junction box covers.
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11.
12.

Do not use aluminum conduits in wet locations.
Unless otherwise indicated on the drawings or specified herein, all
conduits shall be installed concealed within finished walls, floors and

ceilings.

D. Conduit Bends:

E.

1.
2.

3.

Make bends with standard conduit bending machines.
Conduit hickey may be used for slight offsets, and for straightening
stubbed out conduits.

Bending of conduits with a pipe tee or vise is prohibited.

Layout and Homeruns:

1.
2.

Install conduit with wiring, including homeruns, as shown.
Deviations: Make only where necessary to avoid interferences and only
after drawings showing the proposed deviations have been submitted

approved by the COR.

3.3 CONCEALED WORK INSTALLATION

A.

In
1.

Concrete:

Conduit: Rigid steel, IMC or EMT. Do not install EMT in concrete slabs
that are in contact with soil, gravel or vapor barriers.

Align and run conduit in direct lines.

Install conduit through concrete beams only when the following occurs:
a. As approved by the COR prior to construction, and after submittal of
drawing showing location, size, and position of each penetration.
Installation of conduit in concrete that is less than 75 mm (3 inches)

thick is prohibited.

a. Conduit outside diameter larger than 1/3 of the slab thickness is
prohibited.

b. Space between conduits in slabs: Approximately six conduit diameters
apart, except one conduit diameter at conduit crossings.

c. Install conduits approximately in the center of the slab so that there
will be a minimum of 19 mm (3/4 inch) of concrete around the conduits.

Make couplings and connections watertight. Use thread compounds that are

UL approved conductive type to insure low resistance ground continuity

through the conduits. Tightening set screws with pliers is prohibited.

Furred or Suspended Ceilings and in Walls:

1.

Conduit for conductors above 600 volts:

a. Rigid steel or rigid aluminum.

b. Aluminum conduit mixed indiscriminately with other types in the same
system is prohibited.

Conduit for conductors 600 volts and below:

a. Rigid steel, IMC, rigid aluminum, or EMT. Different type conduits
mixed indiscriminately in the same system is prohibited.

Align and run conduit parallel or perpendicular to the building lines.
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4. Connect recessed lighting fixtures to conduit runs with maximum 1800 mm
(six feet) of flexible metal conduit extending from a junction box to the
fixture.
5. Tightening set screws with pliers is prohibited.
3.4 EXPOSED WORK INSTALLATION
A. Unless otherwise indicated on the drawings, exposed conduit is only
permitted in mechanical and electrical rooms.
B. Conduit for conductors above 600 volts:
1. Rigid steel or rigid aluminum.
2. Aluminum conduit mixed indiscriminately with other types in the same
system is prohibited.
C. Conduit for Conductors 600 volts and below:
1. Rigid steel, IMC, rigid aluminum, or EMT. Different type of conduits
mixed indiscriminately in the system is prohibited.
Align and run conduit parallel or perpendicular to the building lines.
Install horizontal runs close to the ceiling or beams and secure with
conduit straps.
F. Support horizontal or vertical runs at not over 2400 mm (eight foot)
intervals.
Surface metal raceways: Use only where shown.
Painting:
1. Paint all exposed conduit.
2. Paint all conduits containing cables rated over 600 volts safety orange.
In addition, paint legends, using 50 mm (two inch) high black numerals
and letters, showing the cable voltage rating. Provide legends where
conduits pass through walls and floors and at maximum 6000 mm (20 foot)
intervals in between.
3.5 DIRECT BURIAL INSTALLATION
A. Exterior routing of Lighting Systems and Other Branch circuits (600 Volt and
Less, and 1500 mm (5 feet) from the buildings) :
1. Conduit: Thick wall PVC or high density PE, unless otherwise shown.
2. Mark conduit at uniform intervals to show the kind of material, direct
burial type, and the UL approval label.
3. Install conduit fittings and terminations as recommended by the conduit
manufacturer.
4. Tops of conduits shall be as follows unless otherwise shown:
a. Not less than 600 mm (24 inches) below finished grade.
b. Not less than 750 mm (30 inches) below road and other paved surfaces.
5. Work with extreme care near existing ducts, conduits, cables, and other

utilities to avoid damaging them.
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6. Seal conduits, including spare conduits, at building entrances and at
outdoor terminations for equipment with a suitable compound that prevents
the entrance of moisture and gases.

7. Where metal conduit is shown, install threaded heavy wall rigid steel
galvanized conduit or type A20 rigid steel galvanized conduit coated with
.5 mm (20 mil) bonded PVC, or rigid steel or IMC, PVC coated or standard
coated with bituminous asphaltic compound.

9. Warning tape shall be continuously placed 300 mm (12 inches) above

conduits or electric lines.

3.6 HAZARDOUS LOCATIONS

A.

Use rigid steel conduit only, notwithstanding requirements otherwise
specified in this or other sections of these specifications.

Install UL approved sealing fittings, that prevent passage of explosive
vapors, 1in hazardous areas equipped with explosive proof lighting fixtures,

switches, and receptacles, as required by the NEC.

3.7 WET OR DAMP LOCATIONS

Unless otherwise shown, use conduits of rigid steel or IMC.

Provide sealing fittings, to prevent passage of water vapor, where conduits
pass from warm to cold locations, i.e., (refrigerated spaces, constant
temperature rooms, air conditioned spaces building exterior walls, roofs) or
similar spaces.

Unless otherwise shown, use rigid steel or IMC conduit within 1500 mm (5
feet) of the exterior and below concrete building slabs in contact with
soil, gravel, or vapor barriers. Conduit shall include an outer factory
coating of .5 mm (20 mil) bonded PVC or field coat with asphaltum before

installation. After installation, completely coat damaged areas of coating.

3.8 MOTORS AND VIBRATING EQUIPMENT

A.

Use flexible metal conduit for connections to motors and other electrical
equipment subject to movement, vibration, misalignment, cramped quarters, or
noise transmission.

Provide liquid-tight flexible metal conduit for installation in exterior
locations, moisture or humidity laden atmosphere, corrosive atmosphere,
water or spray wash-down operations, inside (air stream) of HVAC units, and
locations subject to seepage or dripping of oil, grease or water. Provide a

green ground wire with flexible metal conduit.

3.9 EXPANSION JOINTS

A.

Conduits 75 mm (3 inches) and larger, that are secured to the building
structure on opposite sides of a building expansion joint, require expansion
and deflection couplings. Install the couplings in accordance with the
manufacturer's recommendations.

Provide conduits smaller than 75 mm (3 inches) with junction boxes on both

sides of the expansion joint. Connect conduits to junction boxes with
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sufficient slack of flexible conduit to produce 125 mm (5 inch) vertical
drop midway between the ends. Flexible conduit shall have a copper green
ground bonding jumper installed. In lieu of this flexible conduit, expansion
and deflection couplings as specified above for 375 mm (15 inches) and
larger conduits are acceptable.

Install expansion and deflection couplings where shown.

CONDUIT SUPPORTS, INSTALLATION

Safe working load shall not exceed 1/4 of proof test load of fastening
devices.
Use pipe straps or individual conduit hangers for supporting individual
conduits. Maximum distance between supports is 2.5 m (8 foot) on center.
Support multiple 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 90 kg (200 pounds).
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 similar items.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or malleable iron concrete inserts set in
place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size and
not less than 28 mm (1-1/8 inch) embedment.
b. Power set fasteners not less than 6 mm (1/4 inch) diameter with depth
of penetration not less than 75 mm (3 inches).
c. Use vibration and shock resistant anchors and fasteners for attaching
to concrete ceilings.
Hollow Masonry: Toggle bolts are permitted.
Bolts supported only by plaster or gypsum wallboard are not acceptable.
Metal Structures: Use machine screw fasteners or other devices specifically
designed and approved for the application.
Attachment by wood plugs, rawl plug, plastic, lead or soft metal anchors, or
wood blocking and bolts supported only by plaster is prohibited.
Chain, wire, or perforated strap shall not be used to support or fasten
conduit.
Spring steel type supports or fasteners are prohibited for all uses except:
Horizontal and vertical supports/fasteners within walls.
Vertical Supports: Vertical conduit runs shall have riser clamps and
supports in accordance with the NEC and as shown. Provide supports for cable

and wire with fittings that include internal wedges and retaining collars.
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3.11 BOX INSTALLATION

A.

Boxes for Concealed Conduits:

1. Flush mounted.

2. Provide raised covers for boxes to suit the wall or ceiling, construction
and finish.

In addition to boxes shown, install additional boxes where needed to prevent

damage to cables and wires during pulling in operations.

Remove only knockouts as required and plug unused openings. Use threaded

plugs for cast metal boxes and snap-in metal covers for sheet metal boxes.

Outlet boxes in the same wall mounted back-to-back are prohibited. A minimum

600 mm (24 inch), center-to-center lateral spacing shall be maintained

between boxes.)

Minimum size of outlet boxes for ground fault interrupter (GFI) receptacles

is 100 mm (4 inches) square by 55 mm (2-1/8 inches) deep, with device covers

for the wall material and thickness involved.

Stencil or install phenolic nameplates on covers of the boxes identified on

riser diagrams; for example "SIG-FA JB No. 1".

On all Branch Circuit junction box covers, identify the circuits with black

marker.
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SECTION 27 05 11
REQUI REMENTS FOR COVMUNI CATI ONS | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This Section, Requirenents for Comunications Installations, applies to all
sections of Division 27.

B. Furnish and install comunications cabling, systens, equipnment, and
accessories in accordance with the specifications and drawings. Capacities
and ratings of transfornmers, cable, and other itens and arrangenents for the
specified items are shown on draw ngs.

1.2 M N MUM REQUI REMENTS

A. References to industry and trade association standards and codes are mi ni mum
installation requirenent standards.

B. Drawi ngs and ot her specification sections shall govern in those instances
where requirenents are greater than those specified in the above standards.

1.3 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A. Manufacturers Qualifications: The nanufacturer shall regularly and presently
produce, as one of the manufacturer's principal products, the equipnment and
material specified for this project, and shall have nanufactured the item
for at | east three years.

B. Product Qualification

1. Manufacturer's product shall have been in satisfactory operation, on
three installations of simlar size and type as this project, for
approxi mately three years.

2. The Governnment reserves the right to require the Contractor to subnmit a
list of installations where the products have been in operation before
approval .

C. Service Qualifications: There shall be a pernmanent service organization
mai nt ai ned or trained by the manufacturer which will render satisfactory
service to this installation within eight hours of receipt of notification
that service is needed. Submt name and address of service organizations.

1.4 MANUFACTURED PRODUCTS
A. Materials and equi prent furnished shall be of current production by

manuf acturers regularly engaged in the nmanufacture of such itens, for which
repl acenent parts shall be avail able.

B. When nore than one unit of the sane class of equipnment is required, such
units shall be the product of a single nmanufacturer

C. Equi pnent Assenblies and Conponents:

1. Conponents of an assenbled unit need not be products of the sane
manuf act urer.

2. Manufacturers of equi pnent assenblies, which include conmponents nade by
ot hers, shall assume conplete responsibility for the final assenbl ed
unit.

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

4. Constituent parts which are simlar shall be the product of a single
manuf act urer.
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D. Factory wiring shall be identified on the equi pnent being furnished and on

al

Wi ring diagrans.

E. When Factory Testing |Is Specified:

1. The Governnent shall have the option of witnessing factory tests. The

contractor shall notify the VA through the COR a mi ni mum of 15 wor ki ng
days prior to the manufacturers making the factory tests.

Four copies of certified test reports containing all test data shall be
furnished to the COR prior to final inspection and not nore than 90 days
after conpletion of the tests.

When equi prent fails to neet factory test and re-inspection is required,
the contractor shall be liable for all additional expenses, including
expenses of the Governnent.

1.5 EQUI PMENT REQUI REMENTS

Where variations fromthe contract requirenents are requested the connecting
work and rel ated conponents shall include, but not be linmted to additions
or changes to branch circuits, circuit protective devices, conduits, wre,
feeders, controls, panels and installation nethods.

1.6 EQUI PMENT PROTECTI ON

A. Equi pnent and naterials shall be protected during shiprment and storage
agai nst physical damage, dirt, noisture, cold and rain

1

During installation, enclosures, equipnment, controls, controllers,
circuit protective devices, and other |like itens, shall be protected
agai nst entry of foreign matter; and be vacuum cl eaned both inside and
out side before testing and operating and repainting if required.

Damaged equi pnent shall be, as determ ned by the COR, placed in first
cl ass operating condition or be returned to the source of supply for
repair or replacenent.

Pai nted surfaces shall be protected with factory installed renovabl e
heavy kraft paper, sheet vinyl or equal

Damaged paint on equi pnrent and materials shall be refinished with the
sane quality of paint and worknanship as used by the manufacturer so
repaired areas are not obvious.

1.7 WORK PERFORVANCE

A. Job site safety and worker safety is the responsibility of the contractor

B. For work on existing stations, arrange, phase and performwork to assure
conmuni cations service for other buildings at all tinmes. Refer to Article
OPERATI ONS AND STORAGE AREAS under Section 01 00 00, GENERAL REQUI REMENTS

C. New work shall be installed and connected to existing work neatly and
careful ly. Disturbed or damaged work shall be replaced or repaired to its
prior conditions, as required by Section 01 00 00, GENERAL REQUI REMENTS

1.8 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

A. Equi pnent |ocation shall be as close as practical to | ocati ons shown on the
dr awi ngs.

B. I naccessi bl e Equi pment:

1

Where the Governnment determ nes that the Contractor has installed

equi pment not conveniently accessible for operation and mai nt enance, the
equi pment shall be renpved and reinstalled as directed at no additiona
cost to the Governnent.

"Conveniently accessible" is defined as bei ng capabl e of being reached
wi t hout the use of | adders, or without clinbing or crawing under or over
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obstacl es such as, but not limted to, nmotors, punps, belt guards,

transformers, piping, ductwork, conduit and raceways.

1.9 EQUI PMENT | DENTI FI CATI ON

A. Install an identification sign which clearly indicates infornmation required
for use and mai ntenance of equi pnent.

B. Nanepl ates shall be | am nated bl ack phenolic resin with a white core with
engraved lettering, a mnimumof 6 nm(1/4 inch) high. Secure nanepl ates
with screws. Namepl ates that are furnished by manufacturer as a standard
catalog item or where other nethod of identification is herein specified,
are exceptions.

1.10 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES.

B. The Governnent's approval shall be obtained for all equi pnent and materia
before delivery to the job site. Delivery, storage, or installation of
equi pment or material which has not had prior approval will not be pernmtted
at the job site

C. Al submttals shall include adequate descriptive literature, catal og cuts,
shop drawi ngs, and other data necessary for the Government to ascertain that
t he proposed equi pnment and nmaterials conply with specification requirenents.
Catal og cuts submtted for approval shall be legible and clearly identify
equi prent bei ng submitted.

D. Submittals for individual systens and equi pnent assenblies which consist of
nore than one itemor conponent shall be made for the systemor assenbly as
a whole. Partial submittals will not be considered for approval.

1. Mark the submittals, "SUBM TTED UNDER SECTI ON 27 05 11".

2. Submittals shall be marked to show specification reference including the
section and paragraph nunbers.

3. Submit each section separately.
E. The submittals shall include the foll ow ng:

1. Information that confirns conpliance with contract requirenents. Include
t he manufacturer's name, nodel or catal og nunbers, catal og infornation
techni cal data sheets, shop draw ngs, pictures, naneplate data and test
reports as required.

2. Elermentary and interconnection wiring diagrans for comunication and
signal systens, control system and equi pnent assenblies. Al ternina
points and wiring shall be identified on wiring diagrarns.

3. Parts list which shall include those replacenent parts reconmended by the
equi pmrent manufacturer, quantity of parts, current price and availability
of each part.

F. Manuals: Subnmit in accordance with Section 01 00 00, GENERAL REQUI REMENTS

1. Maintenance and Qperation Manuals: Submit as required for systens and
equi pment specified in the technical sections. Furnish four copies, bound
i n hardback binders, (manufacturer's standard binders) or an approved
equi val ent. Furni sh one conpl ete nanual as specified in the technica
section but in no case later than prior to performance of systens or
equi pnment test, and furnish the renmining manuals prior to contract
conpl eti on.

2. Inscribe the following identification on the cover: the words
" MAI NTENANCE AND OPERATI ON MANUAL, " the nane and | ocation of the system
equi prent, building, nane of Contractor, and contract number. Include in
t he manual the nanes, addresses, and tel ephone nunbers of each
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subcontractor installing the systemor equi pnent and the | oca
representatives for the system or equipnent.

3. Provide a "Table of Contents" and assenble the manual to conformto the
table of contents, with tab sheets placed before instructions covering
the subject. The instructions shall be legible and easily read, with
| arge sheets of draw ngs folded in

4. The manual s shal |l incl ude:

a. Internal and interconnecting wiring and control diagrans with data to
explain detail ed operation and control of the equipnent.

b. A control sequence describing start-up, operation, and shutdown.

c. Description of the function of each principal itemof equipnent.

d. Installation and maintenance instructions.

e. Safety precautions.

f. Diagrans and illustrations.

g. Testing nethods.

h. Performance data.

i. Pictorial "exploded" parts list with part nunbers. Enphasis shall be
pl aced on the use of special tools and instruments. The |ist shal
i ndi cate sources of supply, recommended spare parts, and nane of
servi cing organi zation.

j. Appendix; list qualified permanent servicing organi zations for support
of the equi pnent, including addresses and certified qualifications.

G Approvals will be based on conpl ete subm ssion of manuals together with shop
dr awi ngs.

H

After approval and prior to installation, furnish the COR with one sanpl e of
each of the follow ng:

1. A 300 mm (12 inch) length of each type and size of wire and cabl e al ong
with the tag fromthe coils of reels fromwhich the sanples were taken.

2. Each type of conduit and pathway coupling, bushing and term nation
fitting.

3. Raceway and pat hway hangers, clanps and supports.

4. Duct sealing conpound.

In addition to the requirenent of SUBM TTALS, the VA reserves the right to
request the manufacturer to arrange for a VA representative to see typica

active systens in operation, when there has been no prior experience with

t he manufacturer or the type of equipnent being subnmtted.

1.11 SI NGULAR NUMBER

Where any device or part of equipnent is referred to in these specifications
in the singular nunber (e.g., "the switch"), this reference shall be deened
to apply to as nmany such devices as are required to conplete the
installation as shown on the draw ngs.

1.12 TRAI NI NG

A

B

Training shall be provided in accordance with Article, | NSTRUCTIONS, of
Section 01 00 00, GENERAL REQUI REMENTS.

Training shall be provided for the particul ar equi pment or system as
required in each associ ated specification

A training schedul e shall be devel oped and subnmitted by the contractor and
approved by the COR at | east 30 days prior to the planned training.

- - -END- - -
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SECTI ON 27 05 33
RACEWAYS AND BOXES FOR COVMMUNI CATI ONS SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes to formconpl ete, coordinated, raceway systens.
Raceways are required for all communications cabling unless shown or
speci fied otherw se.

B. Definitions: The termconduit, as used in this specification, shall mean any
or all of the raceway types specifi ed.

1.2 RELATED WORK

A. Mounting board for conmunication closets: Section 06 10 00, ROUGH CARPENTRY.

B. Sealing around penetrations to naintain the integrity of fire rated
construction: Section 07 84 00, FlIRESTOPPI NG

C. Fabrications for the deflection of water away fromthe buil ding envel ope at
penetrations: Section 07 60 00, FLASH NG AND SHEET METAL.

D. Sealing around conduit penetrations through the building envel ope to prevent
noi sture mgration into the building: Section 07 92 00, JO NT SEALANTS.

E. ldentification and painting of conduit and other devices: Section 09 91 00,
PAI NTI NG

F. General electrical requirements and itens that is conmon to nore than one
section of Division 27: Section 27 05 11, REQUI REMENTS FOR COVMUNI CATI ONS
| NSTALLATI ONS

1.3 SUBM TTALS
In accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES, furnish the follow ng:
A. Shop Draw ngs:
1. Size and location of panels and pull boxes
2. Layout of required conduit penetrations through structural el enents.
3. The specific itemproposed and its area of application shall be
identified on the catal og cuts.

B. Certification: Prior to final inspection, deliver to the COR four copies of
the certification that the naterial is in accordance with the draw ngs and
speci fications and has been properly installed.

1.4 APPLI CABLE PUBLI CATI ONS

A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by the basic designation

only.
B. National Fire Protection Association (NFPA):
70-05. ... .. Nati onal El ectrical Code (NEC)
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C. Underwiters Laboratories, Inc. (UL):
1-03 ... . Fl exi bl e Metal Conduit
5-01......... .. Surface Metal Raceway and Fittings
6-03......... .. ... . ... Rigid Metal Conduit
50-03........ ... .. ... Encl osures for Electrical Equipnent
360-03................. Li qui d-Tight Flexible Steel Conduit
467-01......... ... ... Groundi ng and Bondi ng Equi prent
514A-01................ Metallic Qutlet Boxes
514B-02................ Fittings for Cable and Conduit
514C-05................ Nonnetal i c Qutlet Boxes, Flush-Device Boxes and
Covers
651-02................. Schedul e 40 and 80 Rigid PVC Conduit
651A-03................ Type EB and A Rigid PVC Conduit and HDPE Condui t
797-03 ... ... El ectrical Metallic Tubing
1242-00................ Internedi ate Metal Conduit
D. National Electrical Mnufacturers Association (NEM):
TCG-3-04................ PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng
FB1-03................. Fittings, Cast Metal Boxes and Conduit Bodies for

Conduit, Electrical Mtallic Tubing and Cable

PART 2 — PRODUCTS

2.1 MATERI AL
A. Conduit Size: In accordance with the NEC, but not less than 13 nm (1/2 inch)
unl ess ot herwi se shown. Where permitted by the NEC, 13 nm (1/2 inch)
flexible conduit may be used for tap connections to recessed |ighting
fixtures.
B. Conduit:

1. Rigid galvanized steel: Shall Conformto UL 6, ANSI C80.1.

2. Rigid alum num Shall Conformto UL 6A, ANSI C80.5.

3. Rigidinternediate steel conduit (IMJ): Shall Conformto UL 1242, ANS
C80. 6.

4. Electrical netallic tubing (EMI): Shall Conformto UL 797, ANSI C80. 3.
Maxi mum si ze not to exceed 105 nmm (4 inch) and shall be permtted only
with cable rated 600 volts or |ess.

Fl exi bl e gal vani zed steel 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
wal | PVC or high density pol yethyl ene (PE)

8. Surface nmetal raceway: Shall Conformto UL 5.

C. Conduit Fittings:
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1. Rigid steel and I MC conduit fittings:

a.
a.

Fittings shall neet the requirenents of UL 514B and ANSI/ NEVA FBL.
Standard threaded couplings, |ocknuts, bushings, and el bows: Only
steel or nalleable iron mterials are acceptable. Integral retractable
type | MC couplings are al so acceptabl e.

Locknuts: Bonding type with sharp edges for digging into the netal
wal | of an encl osure.

Bushi ngs: Metallic insulating type, consisting of an insulating insert
nol ded or | ocked into the netallic body of the fitting. Bushings nade
entirely of netal or nonnmetallic naterial are not permtted.

Eri ckson (union-type) and set screw type couplings: Approved for use
in concrete are permtted 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.
Sealing fittings: Threaded cast iron type. Use continuous drain type
sealing fittings to prevent passage of water vapor. In conceal ed work,
install fittings in flush steel boxes with bl ank cover plates having
the sane finishes as that of other electrical plates in the room

2. Rigid alum numconduit fittings:

a.

b
c.

St andard threaded couplings, |ocknuts, bushings, and el bows: Mll eable
iron, steel or alumnumalloy materials; Zinc or cadmumplate iron or
steel fittings. Alum numfittings containing nore than 0.4 percent
copper are prohibited.

Locknuts and bushings: As specified for rigid steel and | MC conduit.
Set screw fittings: Not permitted for use with alum num conduit.

3. Electrical nmetallic tubing fittings:

a.
b
c.

Fittings shall neet the requirenents of UL 514B and ANSI/ NEVA FBL.
Only steel or nmalleable iron materials are acceptable.

Coupl i ngs and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring conpression
type couplings and connectors for conduit sizes 50 mm (2 inches) and
snmal l er. Use set screw type couplings with four set screws each for
conduit sizes over 50 mm (2 inches). Use set screws of case-hardened
steel with hex head and cup point to firmy seat in wall of conduit
for positive grounding.

I ndent type connectors or couplings are prohibited.

Di e-cast or pressure-cast zinc-alloy fittings or fittings nmade of
netal " are prohibited.

pot

4. Flexible steel conduit fittings:

a.

Conformto UL 514B. Only steel or nalleable iron materials are
accept abl e.
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b. Clanp type, with insulated throat.

Liquid-tight flexible metal conduit fittings:

a. Fittings shall meet the requirenments of UL 514B and ANSI/ NEMA FB1.

b. Only steel or malleable iron materials are acceptable.

c. Fittings nust incorporate a threaded grounding cone, a steel or
pl astic conpression ring, and a gland for tightening. Connectors shal
have insul ated throats.

Direct burial plastic conduit fittings:

a. Fittings shall meet the requirenments of UL 514C and NEVA TC3.

b. As recomended by the conduit manufacturer

Surface netal raceway fittings: As recommended by the raceway

manuf act urer.

Expansi on and defl ection couplings:

a. Conformto UL 467 and UL 514B.

b. Accommodate, 19 mm (0.75 inch) deflection, expansion, or contraction
in any direction, and all ow 30 degree angul ar defl ecti ons.

c. Include internal flexible netal braid sized to guarantee conduit
ground continuity and fault currents in accordance with UL 467, and
the NEC code tables for ground conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and heat
resi stant nol ded rubber material with stainless steel jacket clanps.

D. Conduit Supports:

1
2.

Parts and hardware: Zinc-coat or provide equival ent corrosion protection
I ndi vi dual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed closure bolt and nut, and provisions for receiving a hanger
rod.

Mul tiple conduit (trapeze) hangers: Not |ess than 38 mmby 38 mm (1-1/2
by 1-1/2 inch), 12 gage steel, cold forned, |ipped channels; wth not
less than 9 mm (3/8 inch) diameter steel hanger rods.

Solid Masonry and Concrete Anchors: Self-drilling expansion shields, or
machi ne bolt expansi on.

E. Qutlet, Junction, and Pull Boxes:

1
2.

UL-50 and UL-514A.

Cast netal where required by the NEC or shown, and equi pped with

rust proof boxes.

Sheet metal boxes: Gl vani zed steel, except where otherw se shown.

Fl ush nmounted wall or ceiling boxes shall be installed with rai sed covers
so that front face of raised cover is flush with the wall. Surface
nounted wal |l or ceiling boxes shall be installed with surface style flat
or raised covers.

F. Wreways: Equip with hinged covers, except where renovabl e covers are shown.
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G Warning Tape: Standard, 4-M | polyethylene 76 nm (3 inch) wi de tape
detectable type, red with black letters, and inprinted with “CAUTI ON BURI ED
COVMUNI CATI ONS CABLE BELOW .

PART 3 — EXECUTI ON

3.1 PENETRATI ONS
A. Cutting or Holes:
1. Locate holes in advance where they are proposed in the structura
sections such as ribs or beans. Obtain the approval of the COR prior to

drilling through structural sections.
2. Cut holes through concrete and nmasonry in new and existing structures
with a dianmond core drill or concrete saw. Pneumatic hamrer, inpact

el ectric, hand or manual hamer type drills are not allowed, except where
permtted by the COR as required by limted working space.

B. Fire Stop: Wiere conduits, w reways, and other conmunications raceways pass
through fire partitions, fire walls, 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, FIRESTOPPING wi th rock
wool fiber or silicone foam sealant only. Conmpletely fill and seal
cl earances between raceways and openings with the fire stop material.

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations,
conpl etely seal clearances around the conduit and nake watertight as
specified in Section 07 92 00, JO NT SEALANTS.

3.2 I NSTALLATI ON, GENERAL

A. Install conduit as foll ows:

1. In conplete runs before pulling in cables or wres.

2. Flattened, dented, or deforned conduit is not permtted. Renbve and
repl ace the damaged conduits with new undamaged materi al

3. Assure conduit installation does not encroach into the ceiling height
head room wal kways, or doorways.

Cut square with a hacksaw, ream renove burrs, and draw up tight.

5. Mechanical ly conti nuous.

6. | ndependently support conduit at 8 0" on center. Do not use other
supports i.e., (suspended ceilings, suspended ceiling supporting nenbers,
lighting fixtures, conduits, mechanical piping, or mechanical ducts).

7. Support within 300 mm (1 foot) of changes of direction, and within 300 mMm
(1 foot) of each enclosure to which connected.

8. Close ends of enpty conduit with plugs or caps at the rough-in stage to
prevent entry of debris, until wires are pulled in

9. Conduit installations under fune and vent hoods are prohibited.
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10.

11.

12.
13.

Secure conduits to cabinets, junction boxes, pull boxes and outlet boxes
wi th bondi ng type |l ocknuts. For rigid and I MC conduit installations,
provide a |ocknut on the inside of the enclosure, nmade up wench tight.
Do not nmake conduit connections to junction box covers.

Fl ashi ng of penetrations of the roof menbrane is specified in Section 07
60 00, FLASH NG AND SHEET METAL.

Do not use al um num conduits in wet |ocations.

Unl ess ot herwi se indicated on the drawi ngs or specified herein, all
conduits shall be installed concealed within finished walls, floors and
cei lings.

B. Conduit Bends:

1
2.

3.

Make bends with standard conduit bendi ng machi nes.

Conduit hickey nmay be used for slight offsets, and for straightening
st ubbed out conduits.

Bendi ng of conduits with a pipe tee or vise is prohibited.

C. Layout and Honeruns:

2.

Devi ati ons: Make only where necessary to avoid interferences and only
after drawi ngs show ng the proposed devi ati ons have been subnitted
approved by the COR

3. 3 CONCEALED WORK | NSTALLATI ON
A. I n Concrete:

1

2.
3.

Conduit: Rigid steel, IMCor EMI. Do not install EMI in concrete slabs
that are in contact with soil, gravel or vapor barriers.

Align and run conduit in direct |ines.

Install conduit through concrete beanms only when the foll owi ng occurs:
a. Wiere shown on the structural draw ngs.

b. As approved by the COR prior to construction, and after submttal of
drawi ng showi ng | ocation, size, and position of each penetration.
Installation of conduit in concrete that is less than 75 mm (3 inches)

thick is prohibited.

a. Conduit outside dianeter larger than 1/3 of the slab thickness is
pr ohi bi t ed.

b. Space between conduits in slabs: Approximately six conduit dianeters
apart, except one conduit dianeter at conduit crossings.

c. Install conduits approximately in the center of the slab so that there
will be a minimumof 19 nm (3/4 inch) of concrete around the conduits.

Make couplings and connections watertight. Use thread conpounds that are

UL approved conductive type to insure | ow resistance ground continuity

t hrough the conduits. Tightening set screws with pliers is prohibited.

B. Furred or Suspended Ceilings and in \Valls:

1

Conduit for conductors above 600 volts:
a. Rigid steel or rigid alumnum

27 05 33 - 6



Vet erans Affairs Medical Center Medi cal Gas Systens Upgrade
Battl e Creek, M chigan January 11, 2012

b. Al um num conduit mxed indiscrininately with other types in the sane
systemis prohibited.

2. Conduit for conductors 600 volts and bel ow
a. Rigidsteel, IMC rigid alumnum or EMI. Different type conduits

m xed indiscrimnately in the same systemis prohibited.

3. Align and run conduit parallel or perpendicular to the building |ines.
Connect recessed lighting fixtures to conduit runs wi th nmaxi rum 1800 nm
(six feet) of flexible netal conduit extending froma junction box to the
fixture.

5. Tightening set screws with pliers is prohibited.

3. 4 EXPOSED WORK | NSTALLATI ON

A

Unl ess ot herwi se indicated on the draw ngs, exposed conduit is only

permtted in nechanical and el ectrical roons.

Conduit for conductors above 600 volts:

1. Rigid steel or rigid alum num

2. Alum num conduit mxed indiscrimnately with other types in the sane
systemis prohibited.

Conduit for Conductors 600 volts and bel ow.

1. Rigidsteel, IMC, rigid alumnum or EMI. Different type of conduits
m xed indiscrimnately in the systemis prohibited.

Align and run conduit parallel or perpendicular to the building |lines.

Install horizontal runs close to the ceiling or beans and secure with

conduit straps.

Support horizontal or vertical runs at not over 2400 mm (ei ght foot)

i nterval s.

Surface netal raceways: Use only where shown.

Pai nti ng:

1. Paint exposed conduit as specified in Section09 91 00, PAINTI NG

2. Paint all conduits containing cables rated over 600 volts safety orange.
Refer to Section 09 91 00, PAINTING for preparation, paint type, and
exact color. In addition, paint |egends, using 50 mm (two inch) high
bl ack nunerals and letters, showi ng the cable voltage rating. Provide
| egends where conduits pass through walls and floors and at naxi nrum 6000
nm (20 foot) intervals in between.

3.5 EXPANSI ON JO NTS

A

Conduits 75 mm (3 inches) and larger, that are secured to the building
structure on opposite sides of a building expansion joint, require expansion
and deflection couplings. Install the couplings in accordance with the

manuf acturer's recomendati ons.

Provide conduits snaller than 75 mm (3 inches) with junction boxes on both
sides of the expansion joint. Connect conduits to junction boxes with
sufficient slack of flexible conduit to produce 125 mm (5 inch) vertica

27 05 33 - 7



Vet erans Affairs Medical Center Medi cal Gas Systens Upgrade
Battl e Creek, M chigan January 11, 2012

C

drop m dway between the ends. Flexible conduit shall have a copper green
ground bonding junper installed. In lieu of this flexible conduit, expansion
and deflection couplings as specified above for 375 mm (15 inches) and

| arger conduits are acceptable.

Instal |l expansion and defl ection couplings where shown.

SPEC WRI TER NOTE: | nclude the follow ng
par agraph for seisnic areas only.

3.6 CONDU T SUPPORTS, | NSTALLATION

A

Saf e working | oad shall not exceed 1/4 of proof test |oad of fastening
devi ces.
Use pi pe straps or individual conduit hangers for supporting individua
condui ts. Maxi mum di stance between supports is 2.5 m (8 foot) on center.
Support nultiple conduit runs with trapeze hangers. Use trapeze hangers that
are designed to support a | oad equal to or greater than the sum of the
wei ghts of the conduits, wires, hanger itself, and 90 kg (200 pounds).
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.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or nalleable iron concrete inserts set in
pl ace prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size and
not less than 28 mm (1-1/8 inch) enbednent.
b. Power set fasteners not less than 6 nm (1/4 inch) dianmeter with depth
of penetration not less than 75 mm (3 inches).
c. Use vibration and shock resistant anchors and fasteners for attaching
to concrete ceilings.
Hol | ow Masonry: Toggle bolts are permtted.
Bolts supported only by plaster or gypsum wal | board are not acceptabl e.
Metal Structures: Use machine screw fasteners or other devices specifically
desi gned and approved for the application
Attachment by wood plugs, raw plug, plastic, |lead or soft nmetal anchors, or
wood bl ocki ng and bolts supported only by plaster is prohibited.
Chain, wire, or perforated strap shall not be used to support or fasten
condui t.
Spring steel type supports or fasteners are prohibited for all uses except:
Hori zontal and vertical supports/fasteners within walls.
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 collars.
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3.7 BOX | NSTALLATI ON

A

Boxes for Conceal ed Conduits:

1. Flush nounted.

2. Provide raised covers for boxes to suit the wall or ceiling, construction
and finish.

In addition to boxes shown, install additional boxes where needed to prevent

danmage to cables and wires during pulling in operations.

Renove only knockouts as required and plug unused openings. Use threaded

plugs for cast netal boxes and snap-in netal covers for sheet netal boxes.

Stencil or install phenolic naneplates on covers of the boxes identified on

riser diagranms; for exanple "SIG FA JB No. 1".

3.11 COVMUNI CATI ON SYSTEM CONDUI T

A
B

Install the communication raceway system as shown on draw ngs.

M ni mum conduit size of 19 mm (3/4 inch), but not |ess than the size shown
on the draw ngs.

Al'l conduit ends shall be equipped with insulated bushings.

Al 100 mm (four inch) conduits within buildings shall include pull boxes
after every two 90 degree bends. Size boxes per the NEC

Vertical conduits/sleeves through closets floors shall term nate not |ess
than 75 mm (3 inches) below the floor and not [ess than 75 nm (3 inches)

bel ow the ceiling of the floor bel ow.

Termi nate conduit runs to/froma backboard in a closet or interstitial space
at the top or bottom of the backboard. Conduits shall enter communication
closets next to the wall and be flush with the backboard.

Were drilling is necessary for vertical conduits, |ocate holes so as not to
af fect structural sections such as ribs or beans.

Al enpty conduits located in conmunication closets or on backboards shal

be sealed with a standard non-hardeni ng duct seal conpound to prevent the
entrance of noisture and gases and to neet fire resistance requirenents.
Conduit runs shall contain no nore than four quarter turns (90 degree bends)
bet ween pul |l boxes/backboards. M ni mum radi us of comuni cation conduit bends
shall be as follows (special |ong radius):
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Si zes of Conduit Radi us of Conduit Bends
Trade Size mm | nches
3/ 4 150 (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)

J. Furnish and install 19 mm (3/4 inch) thick fire retardant plywod specified
in Section 06 10 00, ROUGH CARPENTRY on the wall of conmmunication closets
where shown on drawi ngs . Munt the plywod with the bottom edge 300 nm (one
foot) above the finished floor.

K. Furnish and pull wire in all enpty conduits. (Sleeves through floor are
exceptions).

---END- - -
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SECTI ON 27 10 00
STRUCTURED CABLI NG

PART 1 — GENERAL

1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, and connection of the
structured cabling systemto provide a conprehensive tel econmuni cations
i nfrastructure.
1.2 RELATED WORK
A. Sealing around penetrations to naintain the integrity of time rated
construction: Section 07 84 00, FlIRESTOPPI NG
B. General electrical requirements that are comobn to nore than one section in
Di vision 27: Section 27 05 11, REQU REMENTS FOR COVMUNI CATI ONS
| NSTALLATI ONS.
C. Conduits for cables and wiring: Section 27 05 33, RACEWAYS AND BOXES FOR
COMMUNI CATI ONS SYSTEMS.
1.3 SUBM TTALS
A. I n accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES, furnish the follow ng:
1. Manufacturer's Literature and Data: Show ng each cable type and rating.
2. Certificates: Two weeks prior to final inspection, deliver to the COR
four copies of the certification that the material is in accordance with
t he drawi ngs and specifications and has been properly installed.
1.4 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by the basic designation

only.
B. American Society of Testing Material (ASTM:
D2301-04............... Standard Specification for Vinyl Chloride Plastic

Pressure Sensitive Electrical |nsulating Tape
C. Federal Specifications (Fed. Spec.):
A-A-59544-00........... Cable and Wre, Electrical (Power, Fixed
I nstallation)
D. National Fire Protection Association (NFPA):

70-05. ... .. Nati onal El ectrical Code (NEC)

E. Underwriters Laboratories, Inc. (UL):
44-02 . ... o Ther noset - I nsul ated Wres and Cabl es
83-03.................. Ther nopl astic-I1nsulated Wres and Cabl es
467-01......... ... ... .. El ectri cal Groundi ng and Bondi ng Equi pnent
486A-01................ Wre Connectors and Sol dering Lugs for Use with

Copper Conductors
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486C-02................ Splicing Wre Connectors

486D-02................ I nsul ated Wre Connector Systens for Underground Use
or in Danp or Wt Locations

486E-00................ Equi pnrent Wring Terminals for Use with Al um num
and/ or Copper Conductors

493-01................. Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch CGircuit Cable

514B-02................ Fittings for Cable and Conduit

1479-03................ Fire Tests of Through-Penetration Fire Stops

PART 2 - PRODUCTS

2.1 CONTROL W RI NG
A. Unl ess otherwi se specified in other sections of these specifications,
control wiring shall be as specified for power and |ighting wiring, except
the mnimum size shall be not [ess than No. 14 AWG
B. Control wiring shall be |arge enough so that the voltage drop under inrush
conditions does not adversely affect operation of the controls.
2.2 COVMUNI CATI ON AND SI GNAL W RI NG
A. Shall conformto the recommendati ons of the manufacturers of the
conmuni cati on and signal systens; however, not |ess than what is shown.
B. Wring shown is for typical systens. Provide wiring as required for the
systens bei ng furnished.
C. Multi-conductor cables shall have the conductors col or coded.
2.3 WRE LUBRI CATI NG COVPOUND
A. Suitable for the wire insulation and conduit it is used with, and shall not
harden or beconme adhesi ve.
B. Shall not be used on wire for isolated type electrical power systens.
2.4 FI REPROCFI NG TAPE
A. The tape shall consist of a flexible, conformable fabric of organic
conposition coated one side with flane-retardant el astoner.
B. The tape shall be sel f-extinguishing and shall not support conbustion. It
shal | be arc-proof and fireproof.
C. The tape shall not deteriorate when subjected to water, gases, salt water,
sewage, or fungus and be resistant to sunlight and ultraviolet |ight.
D. The finished application shall wthstand a 200-anpere arc for not |ess than
30 seconds.
E. Securing tape: dass cloth electrical tape not less than 0.18 nm (7 m |l s)
thick, and 19 nm (3/4 inch) wi de.
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PART 3 - EXECUTI ON

3.1 | NSTALLATI ON, GENERAL

A
B

Install all wiring in raceway systens.

Seal cable and wire entering a building fromunderground, between the wire

and conduit where the cable exits the conduit, with a non-hardeni ng approved

conpound.

Wre Pulling:

1. Provide installation equipment that will prevent the cutting or abrasion
of insulation during pulling of cables.

2. Use ropes nmade of nonnetallic nmaterial for pulling feeders.

3. Attach pulling lines for feeders by nmeans of either woven basket grips or
pul ling eyes attached directly to the conductors, as approved by the
Resi dent Engi neer.

4. Pull in nmultiple cables together in a single conduit.

3.2 | NSTALLATI ON I N MANHOLES

A

Install and support cables in manholes on the steel racks with porcelain or
equal insulators. Train the cables around the nanhole walls, but do not bend
to a radius less than six times the overall cable dianeter.

Fi reproofing:

1. Install fireproofing where |ow voltage cables are installed in the sane
manhol es with high voltage cables; also cover the | ow voltage cables with
arc proof and fireproof tape.

2. Use tape of the sane type as used for the high voltage cables, and apply
the tape in a single layer, one-half |apped or as recommended by the
manufacturer. Install the tape with the coated side towards the cable and
extend it not less than 25 mm (one inch) into each duct.

3. Secure the tape in place by a randomwap of glass cloth tape.

3.3 CONTROL, COVMUNI CATI ON AND SI GNAL W RI NG | NSTALLATI ON
A. Unl ess otherwi se specified in other sections, install wiring and connect to

equi prent/ devi ces to performthe required functi ons as shown and specifi ed.
Except where otherwi se required, install a separate power supply circuit for
each systemso that nalfunctions in any systemw || not affect other

syst ens.

Where separate power supply circuits are not shown, connect the systens to

t he nearest panel boards of suitable voltages, which are intended to supply
such systens and have suitable spare circuit breakers or space for
installation.
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D. Install a red warning indicator on the handle of the branch circuit breaker
for the power supply circuit for each systemto prevent accidenta
de-energi zi ng of the systens.

E. System voltages shall be 120 volts or | ower where shown on the draw ngs or
as required by the NEC.

3.4 CONTROL, COVMUNI CATI ON AND Sl GNAL SYSTEM | DENTI FI CATI ON

A. Install a pernmanent wire marker on each wire at each term nation.

B. ldentifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.

C. Wre nmarkers shall retain their markings after cleaning.

D. In each manhol e and handhol e, install enbossed brass tags to identify the
system served and functi on.

3.5 EXI SITNG W RI NG
Unl ess specifically indicated on the plans, existing wiring shall not be
reused for the newinstallation. Only wiring that conforns to the
specifications and applicable codes may be reused. If existing wiring does
not nmeet these requirenments, existing wiring nmay not be reused and new wres
shal | be installed.
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