FINAL CD SUBMISSION VAMC WADE PARK CLEVELAND
FOR CONSTRUCTION Install Steam Trap Monitoring System, Insulation & Piping Upgrades
MAY 23, 2013 Project No. 541-12-115

SECTION 26 05 11
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

PART 1 - GENERAL
1.1 DESCRIPTION

A.
B.

This section applies to all sections of Division 26.

Furnish and install electrical wiring, systems, equipment and
accessories in accordance with the specifications and drawings.
Capacities and ratings of motors, transformers, cable, switchboards,
switchgear, panelboards, motor control centers, generators, automatic
transfer switches, and other items and arrangements for the specified
items are shown on drawings.

Electrical service entrance equipment and arrangements for temporary and
permanent connections to the utility’s system shall conform to the
utility"s requirements. Coordinate fuses, circuit breakers and relays
with the utility’s system, and obtain utility approval for sizes and
settings of these devices.

Wiring ampacities specified or shown on the drawings are based on copper
conductors, with the conduit and raceways accordingly sized. Aluminum
conductors are prohibited.

1.2 MINIMUM REQUIREMENTS

A

References to the International Building Code (IBC), National Electrical
Code (NEC), Underwriters Laboratories, Inc. (UL) and National Fire
Protection Association (NFPA) are minimum installation requirement
standards.

Drawings and other specification sections shall govern in those
instances where requirements are greater than those specified in the
above standards.

1.3 TEST STANDARDS

A

All materials and equipment shall be listed, labeled or certified by a
nationally recognized testing laboratory to meet Underwriters
Laboratories, Inc., standards where test standards have been
established. Equipment and materials which are not covered by UL
Standards will be accepted provided equipment and material is listed,
labeled, certified or otherwise determined to meet safety requirements
of a nationally recognized testing laboratory. Equipment of a class
which no nationally recognized testing laboratory accepts, certifies,
lists, labels, or determines to be safe, will be considered if inspected
or tested in accordance with national industrial standards, such as
NEMA, or ANSI. Evidence of compliance shall include certified test
reports and definitive shop drawings.
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B. Definitions:

1.

Listed; Equipment, materials, or services included in a list
published by an organization that is acceptable to the authority
having jurisdiction and concerned with evaluation of products or
services, that maintains periodic inspection of production or listed
equipment or materials or periodic evaluation of services, and whose
listing states that the equipment, material, or services either meets
appropriate designated standards or has been tested and found
suitable for a specified purpose.

Labeled; Equipment or materials to which has been attached a label,

symbol, or other identifying mark of an organization that is

acceptable to the authority having jurisdiction and concerned with
product evaluation, that maintains periodic inspection of production
of labeled equipment or materials, and by whose labeling the
manufacturer indicates compliance with appropriate standards or
performance in a specified manner.

Certified; equipment or product which:

a. Has been tested and found by a nationally recognized testing
laboratory to meet nationally recognized standards or to be safe
for use In a specified manner.

b. Production of equipment or product is periodically inspected by a
nationally recognized testing laboratory.

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

Nationally recognized testing laboratory; laboratory which is

approved, in accordance with OSHA regulations, by the Secretary of

Labor.

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)
A. Manufacturers Qualifications: The manufacturer shall regularly and

presently produce, as one of the manufacturer®s principal products, the

equipment and material specified for this project, and shall have

manufactured the item for at least three years.

Product Qualification:

1.

Manufacturer®s product shall have been in satisfactory operation, on
three installations of similar size and type as this project, for
approximately three years.

The Government reserves the right to require the Contractor to submit
a list of installations where the products have been in operation
before approval.
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C. Service Qualifications: There shall be a permanent service organization

maintained or trained by the manufacturer which will render satisfactory
service to this installation within four hours of receipt of
notification that service is needed. Submit name and address of service
organizations.

1.5 APPLICABLE PUBLICATIONS

Applicable publications listed in all Sections of Division are the
latest issue, unless otherwise noted.

1.6 MANUFACTURED PRODUCTS

A

D.

E.

Materials and equipment furnished shall be of current production by
manufacturers regularly engaged in the manufacture of such items, for
which replacement parts shall be available.

When more than one unit of the same class or type of equipment is

required, such units shall be the product of a single manufacturer.

Equipment Assemblies and Components:

1. Components of an assembled unit need not be products of the same
manufacturer.

2. Manufacturers of equipment assemblies, which include components made
by others, shall assume complete responsibility for the final
assembled unit.

3. Components shall be compatible with each other and with the total
assembly for the intended service.

4_ Constituent parts which are similar shall be the product of a single
manufacturer.

Factory wiring shall be identified on the equipment being furnished and

on all wiring diagrams.

When Factory Testing Is Specified:

1. The Government shall have the option of witnessing factory tests. The
contractor shall notify the VA through the COR a minimum of 15
working 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 more than
90 days after completion of the tests.

3. When equipment fails to meet factory test and re-inspection is
required, the contractor shall be liable for all additional expenses,
including expenses of the Government.

1.7 EQUIPMENT REQUIREMENTS

Where variations from the contract requirements are requested in
accordance with Section 00 72 00, GENERAL CONDITIONS and Section 01 33
23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting work and

Requirements for Electrical Installations
26 05 11 - 3



FINAL CD SUBMISSION

MAY 23, 2013

related components shall include, but not be limited to additions or
changes to branch circuits, circuit protective devices, conduits, wire,
feeders, controls, panels and installation methods.

1.8 EQUIPMENT PROTECTION

A. Equipment and materials shall be protected during shipment and storage
against physical damage, vermin, dirt, corrosive substances, fumes,
moisture, cold and rain.

1. Store equipment indoors in clean dry space with uniform temperature
to prevent condensation. Equipment shall include but not be limited
to switchgear, switchboards, panelboards, transformers, motor control
centers, motor controllers, uninterruptible power systems,
enclosures, controllers, circuit protective devices, cables, wire,
light fixtures, electronic equipment, and accessories.

2. During installation, equipment shall be protected against entry of
foreign matter; and be vacuum-cleaned both inside and outside before
testing and operating. Compressed air shall not be used to clean
equipment. Remove loose packing and flammable materials from inside
equipment.

3. Damaged equipment shall be, as determined by the COR, placed in Ffirst
class operating condition or be returned to the source of supply for
repair or replacement.

4. Painted surfaces shall be protected with factory installed removable
heavy kraft paper, sheet vinyl or equal.

5. Damaged paint on equipment and materials shall be refinished with the
same quality of paint and workmanship as used by the manufacturer so
repaired areas are not obvious.

1.9 WORK PERFORMANCE

A_ All electrical work must comply 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 accomplished with all affected circuits or
equipment de-energized. When an electrical outage cannot be accomplished
in this manner for the required work, the following requirements are
mandatory:

1. Electricians must use full protective equipment (i.e., certified and
tested insulating material to cover exposed energized electrical
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components, certified and tested insulated tools, etc.) while working
on energized systems in accordance with NFPA 70E.

Electricians must wear personal protective equipment while working on
energized systems in accordance with NFPA 70E.

Before initiating any work, a job specific work plan must be
developed by the contractor with a peer review conducted and
documented by the COR and Medical Center staff. The work plan must
include procedures to be used on and near the live electrical
equipment, barriers to be installed, safety equipment to be used and
exit pathways.

Work on energized circuits or equipment cannot begin until prior
written approval is obtained from the COR.

D. For work on existing stations, arrange, phase and perform work to assure
electrical service for other buildings at all times. Refer to Article
OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL
REQUIREMENTS.

E. New work shall be installed and connected to existing work neatly,
safely and professionally. Disturbed or damaged work shall be replaced
or repaired to its prior conditions, as required by Section 01 00 00,
GENERAL REQUIREMENTS.

F. Coordinate location of equipment and conduit with other trades to
minimize interferences.

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS
A. Equipment location shall be as close as practical to locations shown on

the drawings.

B. Working spaces shall not be less than specified in the NEC for all
voltages specified.

C. Inaccessible Equipment:

1.

Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
the equipment shall be removed and reinstalled as directed at no
additional cost to the Government.

"Conveniently accessible" is defined as being capable of being
reached quickly for operation, maintenance, or inspections without
the use of ladders, or without climbing or crawling under or over
obstacles such as, but not limited to, motors, pumps, belt guards,
transformers, piping, ductwork, conduit and raceways.

1.11 EQUIPMENT IDENTIFICATION

A. In

addition to the requirements of the NEC, install an identification

sign which clearly indicates information required for use and
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maintenance of items such as switchboards and switchgear, panelboards,
cabinets, motor controllers (starters), fused and unfused safety
switches, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in switchboards,
switchgear and motor control assemblies, control devices and other
significant equipment.

Nameplates for Normal Power System equipment shall be laminated black
phenolic resin with a white core with engraved lettering. Nameplates
for Essential Electrical System (EES) equipment, as defined in the NEC,
shall be laminated red phenolic resin with a white core with engraved
lettering. Lettering shall be a minimum of 1/2 inch [12mm] high.
Nameplates shall indicate equipment designation, rated bus amperage,
voltage, number of phases, number of wires, and type of EES power branch
as applicable. Secure nameplates with screws.

Install adhesive arc flash warning labels on all equipment as required
by NFPA 70E. Label shall indicate the arc hazard boundary (inches),
working distance (inches), arc flash incident energy at the working
distance (calories/cm?), required PPE category and description including
the glove rating, voltage rating of the equipment, limited approach
distance (inches), restricted approach distance (inches), prohibited
approach distance (inches), equipment/bus name, date prepared, and
manufacturer name and address.

1.12 SUBMITTALS

A

B.

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

The Government®s approval shall be obtained for all equipment and
material before delivery to the job site. Delivery, storage or
installation of equipment or material which has not had prior approval
will not be permitted at the job site.

All submittals shall include adequate descriptive literature, catalog
cuts, shop drawings and other data necessary for the Government to
ascertain that the proposed equipment and materials comply with
specification requirements. Catalog cuts submitted for approval shall
be legible and clearly identify equipment being submitted.

Submittals for individual systems and equipment assemblies which consist
of more than one item or component shall be made for the system or
assembly as a whole. Partial submittals will not be considered for
approval.

1. Mark the submittals, ""SUBMITTED UNDER SECTION .
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Submittals shall be marked to show specification reference including
the section and paragraph numbers.
Submit each section separately.

E. The submittals shall include the following:

1.

3.

Information that confirms compliance with contract requirements.
Include the manufacturer®s name, model or catalog numbers, catalog
information, technical data sheets, shop drawings, pictures,
nameplate data and test reports as required.

Elementary and interconnection wiring diagrams for communication and
signal systems, control systems and equipment assemblies. All
terminal points and wiring shall be identified on wiring diagrams.
Parts list which shall include those replacement parts recommended by
the equipment manufacturer.

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

1.

Maintenance and Operation Manuals: Submit as required for systems and

equipment specified in the technical sections. Furnish four copies,

bound in hardback binders, (manufacturer®"s standard binders) or an

approved equivalent. Furnish one complete manual as specified In the

technical section but in no case later than prior to performance of

systems or equipment test, and furnish the remaining manuals prior to

contract completion.

Inscribe the following identification on the cover: the words

"MAINTENANCE AND OPERATION MANUAL,"™ the name and location of the

system, equipment, building, name of Contractor, and contract number.

Include in the manual the names, addresses, and telephone numbers of

each subcontractor installing the system or equipment and the local

representatives for the system or equipment.

Provide a "Table of Contents™ and assemble the manual to conform to

the table of contents, with tab sheets placed before instructions

covering the subject. The instructions shall be legible and easily

read, with large sheets of drawings folded in.

The manuals shall include:

a. Internal and interconnecting wiring and control diagrams with data
to explain detailed operation and control of the equipment.

b. A control sequence describing start-up, operation, and shutdown.

c. Description of the function of each principal item of equipment.

d. Installation instructions.

e. Safety precautions for operation and maintenance.

f. Diagrams and illustrations.
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G.

g- Periodic maintenance and testing procedures and frequencies,
including replacement parts numbers and replacement frequencies.

h. Performance data.

i. Pictorial "exploded" parts list with part numbers. Emphasis shall
be placed on the use of special tools and instruments. The list
shall indicate sources of supply, recommended spare parts, and
name of servicing organization.

Jj- List of factory approved or qualified permanent servicing
organizations for equipment repair and periodic testing and
maintenance, including addresses and factory certification
qualifications.

Approvals will be based on complete submission of manuals together with

shop drawings.

H. After approval and prior to installation, furnish the COR with one

sample of each of the following:

1. A 300 mm (12 inch) length of each type and size of wire and cable
along with the tag from the coils of reels from which the samples
were taken.

2. Each type of conduit coupling, bushing and termination fitting.

3. Conduit hangers, clamps and supports.

4. Duct sealing compound.

5. Each type of receptacle, toggle switch, occupancy sensor, outlet box,
manual motor starter, device wall plate, engraved nameplate, wire and
cable splicing and terminating material, and branch circuit single
pole molded case circuit breaker.

1.13 SINGULAR NUMBER

Where any device or part of equipment is referred to in these
specifications in the singular number (e.g., '"the switch™), this
reference shall be deemed to apply to as many such devices as are
required to complete the installation as shown on the drawings.

1.14 ACCEPTANCE CHECKS AND TESTS

The contractor shall furnish the instruments, materials and labor for
field tests.

1.15 TRAINING

A

Training shall be provided in accordance with Article 1.25,
INSTRUCTIONS, of Section 01 00 00, GENERAL REQUIREMENTS.

. Training shall be provided for the particular equipment or system as

required in each associated specification.

- A training schedule shall be developed and submitted by the contractor

and approved by the COR at least 30 days prior to the planned training.
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SECTION 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 wring.
1. 2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Genera
el ectrical requirenents that are comopn to nore than one section.
B. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits for
cabl es and wiring.
1.3 QUALITY ASSURANCE
Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS
1.4 FACTORY TESTS
Low vol tage cables shall be thoroughly tested at the factory per NEMA
WC-70 to ensure that there are no electrical defects. Factory tests
shal |l be certified.
1.5 SUBM TTALS
In accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the foll ow ng:
1. Manufacturer's Literature and Data: Show ng each cable type and
rating.
2. Certifications: Two weeks prior to the final inspection, submt four
copies of the following certifications to the COR
a. Certification by the manufacturer that the materials conformto
the requirements of the drawi ngs and specifications.
b. Certification by the contractor that the naterials have been
properly installed, connected, and tested.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including anendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by designation only.

Low Vol tage El ectrical Power Conductors and Cables (600 Volts and Bel ow)
26 05 21 - 1



FI NAL CD SUBM SSI ON VAMC WADE PARK CLEVELAND

FOR CONSTRUCTI ON Install Steam Trap Mnitoring System |Insulation & Piping Upgrades
MAY 23, 2013 Project No. 541-12-115
B. American Society of Testing Material (ASTM:

D2301-04................ St andard Specification for Vinyl Chloride
Pl astic Pressure-Sensitive Electrical Insulating

Tape
Nati onal Fire Protection Association (NFPA):
70-08. . ... .. .. Nati onal El ectrical Code (NEC)
Nati onal El ectrical Mnufacturers Association (NEMA):
WC 70-09................ Power Cabl es Rated 2000 Volts or Less for the

Distribution of Electrical Energy
Underwriters Laboratories, Inc. (UL):

44-05. ... ... Ther noset - I nsul ated Wres and Cabl es

83-08....... ... ... ..... Thernopl astic-1nsul ated Wres and Cabl es

467-071................. El ectrical G ounding and Bondi ng Equi pnent

486A-486B-03............ Wre Connectors

486C-04................. Splicing Wre Connectors

486D-05................. Seal ed Wre Connector Systens

486E-94. .. ... .. ... ..... Equi prent Wring Terminals for Use with Al um num
and/ or Copper Conductors

493-07. ... ... Ther nopl asti c- 1 nsul at ed Underground Feeder and
Branch Circuit Cable

514B-04................. Conduit, Tubing, and Cable Fittings

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

PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES

A

Conductors and cables shall be in accordance with NEMA WC-70 and as

speci fied herein.

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 nminimumsize No. 12 AWG except where snaller sizes are
al | oned herein.

I nsul ati on:

1. XHHW 2 or THHN- THWN shall be in accordance with NEMA WC- 70, UL 44,
and UL 83.

Col or Code:

1. Secondary service feeder and branch circuit conductors shall be
col or-coded as foll ows:

Low Vol tage El ectrical Power Conductors and Cables (600 Volts and Bel ow)
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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. Lighting circuit “switch legs” and 3-way switch “traveling wres”
shal | have col or coding that is unique and distinct (e.g., pink
and purple) fromthe color coding indicated above. The unique
col or codes shall be solid and in accordance with the NEC.

Coordi nate color coding in the field with the COR

2. Use solid color insulation or solid color coating for No. 12 AW and
No. 10 AWG branch circuit phase, neutral, and ground conductors.

3. Conductors No. 8 AWG and | arger shall be col or-coded using one of the
fol | owi ng et hods:

a. Solid color insulation or solid color coating.

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

c. Color as specified using 0.75 in [19 nmM w de tape. Apply tape in
hal f-overl apping turns for a minimumof 3 in [75 m] for termna
points, and in junction boxes, pull-boxes, troughs, and manhol es.
Apply the last two laps of tape with no tension to prevent
possi bl e unwi ndi ng. Were cabl e narkings 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

2.2 SPLI CES AND JO NTS
A. In accordance with UL 486A, C, D, E, and NEC
B. Aboveground Circuits (No. 10 AWG and smmal | er):

1. Connectors: Sol derless, screw on, reusable pressure cable type, rated
600 V, 220° F [105° 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 wires.

3. The nunber, size, and conbi nation of conductors, as listed on the
manuf acturer's packagi ng, shall be strictly foll owed.

Low Vol tage El ectrical Power Conductors and Cables (600 Volts and Bel ow)
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C. Aboveground Circuits (No. 8 AWG and | arger):
1. Connectors shall be indent, hex screw, or bolt clanp-type of high
conductivity and corrosion-resistant material, listed for use with
copper and al um num conduct or s.
2. Field-installed conpression connectors for cable sizes 250 kcm| and
| arger shall have not fewer than two cl amping el ements or conpression
i ndents per wire.
3. Insulate splices and joints with materials approved for the
particul ar use, location, voltage, and tenperature. Splice and joint
i nsulation | evel shall be not less than the insulation |evel of the
conductors bei ng joi ned.
4. Plastic electrical insulating tape: Per ASTM D2304, fl ane-retardant,
col d and weat her resistant.
D. Underground Branch Circuits and Feeders:
1. Submersible connectors in accordance with UL 486D, rated 600 V, 190°
F[90° C, with integral insulation
2.3 CONTROL W RI NG
A. Unless otherw se specified el sewhere in these specifications, contro
wiring shall be as specified for power and lighting wiring, except that
the m ninum size shall be not |ess than No. 14 AWG
B. Control wiring shall be |arge enough such that the voltage drop under
i n-rush conditions does not adversely affect operation of the controls.
2.4 W RE LUBRI CATI NG COVPOUND
A. Lubricating conpound shall be suitable for the wire insulation and
condui t, and shall not harden or become adhesive.
PART 3 - EXECUTI ON
3.1 GENERAL
A. Install in accordance with the NEC, and as specifi ed.
B. Install all wiring in raceway systens.
C. Splice cables and wires only in outlet boxes, junction boxes, pull-
boxes, manhol es, or handhol es.
D. Wres of different systens (e.g., 120 V, 277 V) 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 firmy clanps each individual cable
and tightens due to cabl e weight.
F. For panel boards, cabinets, w reways, sw tches, and equi pnent
assenblies, neatly form train, and tie the cables in individua
circuits.
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G Seal cable and wire entering a building fromunderground between the

wire and conduit where the cable exits the conduit, with a non-hardening

approved compound.

Wre Pulling:

1. Provide installation equi pnent that will prevent the cutting or
abrasi on of insulation during pulling of cables. Use lubricants
approved for the cable.

Use nonnetal lic ropes for pulling feeders.

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

All cables in a single conduit shall be pulled simltaneously.

5. Do not exceed manufacturer’s reconmended mexi mum pul | i ng tensi ons and
si dewal | pressure val ues.

No nore than three single-phase branch circuits shall be installed in

any one conduit.

3.2 I NSTALLATI ON I N MANHCLES

A

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

3.3 SPLI CE | NSTALLATI ON

A
B

C

Splices and term nations shall be nechanically and electrically secure.
Tighten el ectrical connectors and term nals according to nmanufacturer's
publ i shed torque val ues.

Where the Governnment determ nes that unsatisfactory splices or

term nati ons have been installed, renove the devices and instal
approved devices at no additional cost to the Government.

3.4 FEEDER | DENTI FI CATI ON

A

In each interior pull-box and junction box, install netal tags on al
circuit cables and wires to clearly designate their circuit
identification and voltage. The tags shall be the enbossed brass type,
1.5in [40 m in dianmeter and 40 nils thick. Attach tags with plastic
ties.

In each manhol e and handhol e, provide tags of the enbossed brass type,
showi ng the circuit identification and voltage. The tags shall be the
enbossed brass type, 1.5 in [40 m] in dianeter and 40 nils thick
Attach tags with plastic ties.

Low Vol tage El ectrical Power Conductors and Cables (600 Volts and Bel ow)
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3.5 EXI STING W RI NG

Unl ess specifically indicated on the plans, existing wiring shall not be
reused for a new installation.

3.6 CONTROL AND SI GNAL W RI NG | NSTALLATI ON

A

Unl ess ot herwi se specified in other sections, install wiring and connect
to equi prrent/devices to performthe required functions as shown and

speci fi ed.

Except where otherw se required, install a separate power supply circuit
for each systemso that nmal functions in any systemw || not affect other
syst ens.

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

3.7 CONTROL AND SI GNAL SYSTEM W RI NG | DENTI FI CATI ON

A
B

C.
D

Install a permanent wire nmarker on each wire at each ternination

I dentifying nunbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.

Wre markers shall retain their markings after cleaning.

I n each nmanhol e and handhol e, install enbossed brass tags to identify
the system served and function

3. 8 ACCEPTANCE CHECKS AND TESTS

A

Feeders and branch circuits shall have their insulation tested after
installation and before connection to utilization devices, such as
fixtures, notors, or appliances. Test each conductor with respect to
adj acent conductors and to ground. Existing conductors to be reused
shal |l al so be tested
Appl i ed voltage shall be 500VDC for 300-volt rated cable, and 1000VDC
for 600-volt rated cable. Apply test for one mnute or until reading is
constant for 15 seconds, whichever is longer. Mninmminsulation
resi stance val ues shall not be |ess than 25 megohns for 300-volt rated
cabl e and 100 negohns for 600-volt rated cabl e.
Perform phase rotation test on all three-phase circuits.
The contractor shall furnish the instrunents, nmaterials, and | abor for
all tests.

---END- - -

Low Vol tage El ectrical Power Conductors and Cables (600 Volts and Bel ow)
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SECTI ON 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the general grounding and bondi ng requirenents
for electrical equipnent and operations to provide a | ow i npedance path
for possible ground fault currents.

B. “Grounding el ectrode systeni refers to all electrodes required by NEC
as well as made, supplenentary, and |ightning protection system
groundi ng el ectrodes.

C. The terns “connect” and “bond” are used interchangeably in this
specification and have the sanme neani ng.

1. 2 RELATED WORK

A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
electrical requirements and itens that are common to nore than one
section of Division 26.

B. Section 26 05 21, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW: Low Vol tage power and lighting wiring.

1.3 QUALI TY ASSURANCE
Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A. Subnmit in accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS.

B. Shop Draw ngs:

1. Cearly present enough information to determ ne conpliance with
drawi ngs and specifications.

2. Include the location of system grounding el ectrode connections and
the routing of aboveground and underground groundi ng el ectrode
conductors.

C. Test Reports: Provide certified test reports of ground resistance.

D. Certifications: Two weeks prior to final inspection, submt four copies
of the following to the COR
1. Certification that the materials and installation are in accordance

with the drawi ngs and specifications.

Groundi ng and Bonding for Electrical Systens
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2. Certification by the contractor that the conplete installation has
been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS
Publications |isted bel ow (including anendnents, addenda, revi sions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.
A. Anerican Society for Testing and Materials (ASTM:

B1-07................... St andard Specification for Hard-Drawn Copper
Wre

B3-07......... ... . ..... St andard Specification for Soft or Anneal ed
Copper Wre

B8-04................... St andard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medi um Hard,
or Soft

B. Institute of Electrical and El ectronics Engineers, Inc. (|EEE):
81-1983................. | EEE Quide for Measuring Earth Resistivity,

Ground | npedance, and Earth Surface Potentials

of a Ground System

C2-07. .. National Electrical Safety Code

C. National Fire Protection Association (NFPA):
70-08. ... ... Nat i onal El ectrical Code (NEC)
99-2005........ .. ... ... Health Care Facilities

D. Underwriters Laboratories, Inc. (UL):
44-05 ... ... ... Thernoset - I nsul ated Wres and Cabl es
83-08 ....... ... ... . ... Ther nmopl asti c-1nsul ated Wres and Cabl es
467-07 . ... ... .. ... G oundi ng and Bondi ng Equi prrent
486A-486B-03 ........... Wre Connectors

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equi pnent groundi ng conductors shall be UL 44 or UL 83 insul ated
stranded copper, except that sizes No. 10 AWG [6 mm?] and smal | er shall
be solid copper. Insulation color shall be continuous green for all
equi prent groundi ng conductors, except that wire sizes No. 4 AWG [ 25
mr?] and larger shall be identified per NEC

Groundi ng and Bonding for Electrical Systens
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B. Bondi ng conductors shall be ASTM B8 bare stranded copper, except that
sizes No. 10 AWG [6 mm?] and snaller shall be ASTM Bl solid bare copper

Wi re.

C. Conductor sizes shall not be |less than shown on the draw ngs, or not
| ess than required by the NEC, whichever is greater.
2.2 GROUND RODS
A. Steel or copper clad steel, 0.75 in [19 nmM dianeter by 10 ft [30 M

| ong, conforming to UL 467.

B. Quantity of rods shall be as required to obtain the specified ground
resi stance, as shown on the draw ngs.
2.3 CONCRETE ENCASED ELECTRODE
Concrete encased el ectrode shall be No. 4 AWS bare copper wre,
install ed per NEC
2.4 GROUND CONNECTI ONS
A. Bel ow Grade: Exotherm c-wel ded type connectors.
B. Above G ade:

1. Bondi ng Junpers: Conpression-type connectors, using zinc-plated
fasteners and external tooth | ockwashers.

2. Connection to Building Steel: Exotherm c-wel ded type connectors.
Ground Busbars: Two-hol e conpression type lugs, using tin-plated
copper or copper alloy bolts and nuts.

4. Rack and Cabi net Ground Bars: One-hol e conpression-type |ugs, using
zinc-plated or copper alloy fasteners.

2.5 EQUI PMENT RACK AND CABI NET GROUND BARS

Provi de solid copper ground bars designed for nounting on the framework

of open or cabinet-encl osed equi pnent racks wi th nini mum di nensi ons of

0.375 in [4 mm thick x 0.75 in [19 mM wi de.

2.6 GROUND TERM NAL BLOCKS

At any equi prent nounting location (e.g., backboards and hinged cover

encl osures) where rack-type ground bars cannot be nmounted, provide

screw |l ug-type terninal bl ocks.
2.7 GROUNDI NG BUS

Pre-drilled rectangul ar copper bar with stand-off insulators, m ninmm

0.25in [6.3 Mm] thick x 4 in [100 mM high in cross-section, |length as

shown on drawi ngs, with 0.281 in [7.1 nm hol es spaced 1.125 in [28 m

apart.

Groundi ng and Bonding for Electrical Systens
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PART 3 - EXECUTI ON
3.1 GENERAL
A. Ground in accordance with the NEC, as shown on draw ngs, and as
specified herein
B. System G oundi ng:

1. Secondary service neutrals: Gound at the supply side of the
secondary di sconnecting nmeans and at the related transfornmers.

2. Separately derived systens (transforners downstream fromthe service
entrance): Gound the secondary neutral

C. Equi pnent Grounding: Metallic structures, including ductwork and
bui |l di ng steel, enclosures, raceways, junction boxes, outlet boxes,

cabi nets, machi ne frames, and other conductive itens in close proximty

with electrical circuits, shall be bonded and grounded.
D. Special Gounding: For patient care area electrical power system
groundi ng, conformto NFPA 99 and NEC
3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS

Make groundi ng connections, which are normally buried or otherw se

i naccessi bl e (except connections for which access for periodic testing

is required), by exothermc weld.

3. 3 SECONDARY VOLTAGE EQUI PMENT AND Cl RCU TS
A. Main Bondi ng Junper: Bond the secondary service neutral to the ground
bus in the service equi pnent.
B. Metallic Piping, Building Steel, and Suppl enental El ectrode(s):

1. Provide a grounding el ectrode conductor sized per NEC between the
servi ce equi pment ground bus and all netallic water pipe systens,
buil di ng steel, and supplenental or nade el ectrodes. Provide junper
insulating joints in the metallic piping. All connections to
el ectrodes shall be nade with fittings that conformto UL 467.

2. Provide a supplenental ground el ectrode and bond to the grounding
el ectrode system

C. Service Disconnect (Separate Individual Enclosure): Provide a ground
bar bolted to the enclosure with lugs for connecting the various
groundi ng conduct ors.

D. Switchgear, Sw tchboards, Unit Substations, Panel boards, Mdtor Contro

Centers and Panel boards, Engi ne-Generators, and Automatic Transfer

Swi t ches:

Groundi ng and Bonding for Electrical Systens
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1. Connect the various feeder equi pnent groundi ng conductors to the
ground bus in the enclosure with suitable pressure connectors.
2. For service entrance equi prent, connect the grounding el ectrode
conductor to the ground bus.
3. Provide ground bars, bolted to the housing, with sufficient lugs to
term nate the equi pnent groundi ng conductors.
4. Connect metallic conduits that term nate w thout mechanica

connection to the housing, by groundi ng bushings and grounding
conductor to the equi pnent ground bus.

E. Transforners:

1

Exterior: Exterior transformers supplying interior service equi pnment
shal | have the neutral grounded at the transforner secondary.

Provi de a grounding el ectrode at the transforner.

Separately derived systens (transforners downstream from service
equi pment): Ground the secondary neutral at the transformer. Provide
a groundi ng el ectrode conductor fromthe transforner to the nearest
component of the groundi ng el ectrode system

3.4 RACEVAY

A

Conduit Systens:

1

Ground all netallic conduit systens. Al netallic conduit systens
shal | contain an equi pnent groundi ng conduct or

Non-metal lic conduit systens, except non-netallic feeder conduits
that carry a grounded conductor fromexterior transforners to
interior or building-nmunted service entrance equi pnent, shal
contai n an equi pnent groundi ng conduct or

Conduit that only contains a grounding conductor, and is provided
for its nmechanical protection, shall be bonded to that conductor at
the entrance and exit fromthe conduit.

Metallic conduits which term nate wi thout nechani cal connection to
an el ectrical equipnent housing by nmeans of |ocknut and bushi ngs or
adapters, shall be provided with groundi ng bushi ngs. Connect
bushings with a bare groundi ng conductor to the equi prment ground
bus.

Feeders and Branch Circuits: Install equipnent groundi ng conductors

with all feeders and power and lighting branch circuits.

Boxes, Cabinets, Enclosures, and Panel boards:

Groundi ng and Bonding for Electrical Systens
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1. Bond the equi pment groundi ng conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
whi ch the conductor passes (except for special grounding systens for
i ntensive care units and other critical units shown).

2. Provide lugs in each box and encl osure for equi pnent grounding
conductor term nation

D. Wreway Systens:

1. Bond the nmetallic structures of wireway to provide 100% el ectrica
continuity throughout the wireway system by connecting a No. 6 AWG
[16 m®] bonding junper at all internediate netallic encl osures and
across all section junctions.

2. Install insulated No. 6 AWG [16 mm®] bondi ng junpers between the
Wi reway system bonded as required above, and the closest building
ground at each end and approximately every 50 ft [16 M.

3. Use insulated No. 6 AWG [ 16 mm?] bondi ng junpers to ground or bond
netallic wireway at each end for all internediate netallic
encl osures and across all section junctions.

4. Use insulated No. 6 AWG [ 16 nm?] bonding junpers to ground cabl e
tray to col um-nounted buil ding ground plates (pads) at each end and
approximately every 49 ft [15 M.

E. Receptacles shall not be grounded through their nmounting screws. G ound
receptacles with a junper fromthe receptacle green ground termnal to
the device box ground screw and a junper to the branch circuit
equi prent groundi ng conduct or.

F. Gound lighting fixtures to the equi pnent groundi ng conductor of the
W ring system when the green ground is provided; otherw se, ground the
fixtures through the conduit systens. Fixtures connected with flexible
conduit shall have a green ground wire included with the power wires
fromthe fixture through the flexible conduit to the first outlet box.

G Fixed electrical appliances and equi pnent shall be provided with a
ground lug for ternmination of the equi pnment groundi ng conduct or

H. Raised Floors: Provide bonding of all raised floor conponents.

| . Panel board Bonding in Patient Care Areas: The equi prment groundi ng
term nal buses of the normal and essential branch circuit panel boards
serving the sane individual patient vicinity shall be bonded together
with an insul ated conti nuous copper conductor not |ess than No. 10 AWG
[16 m?]. These conductors shall be installed in rigid netal conduit.

Groundi ng and Bonding for Electrical Systens
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3.5 OUTDOOR METALLI C FENCES AROUND ELECTRI CAL EQUI PMENT

A. Qutdoor Metallic Fences Around El ectrical Equipnent: Fences shall be
grounded with a ground rod at each fixed gate post and at each corner
post. Drive ground rods until the top is 12 in [300 nmmj bel ow grade.
Attach a No. 4 AW [25 m#?] copper conductor by exothermic weld to the
ground rods, and extend underground to the inmediate vicinity of fence
post. Lace the conductor vertically into 12 in [300 m] of fence nesh
and fasten by two approved bronze conpression fittings, one to bond the
wire to post and the other to bond the wire to fence. Each gate section
shall be bonded to its gatepost by a 0.375 in x 1 in [3 mmx 25 mj
flexible, braided copper strap and ground post clanps. O anps shall be
of the anti-electrolysis type.

3.6 CORROSI ON | NHI Bl TORS
When nmaki ng ground and ground bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the netals used.

3.7 CONDUCTI VE PI PI NG

A. Bond all conductive piping systens, interior and exterior, to the
groundi ng el ectrode system Bondi ng connections shall be made as cl ose
as practical to the equi pnent ground bus.

B. In operating roons and at intensive care and coronary care type beds,
bond the gases and suction piping at the outlets directly to the room
or patient ground bus.

3.8 GROUND RESI STANCE

A. Grounding systemresistance to ground shall not exceed 5 ohns. Make any
nodi fications or additions to the groundi ng el ectrode system necessary
for conpliance without additional cost to the Government. Final tests
shall ensure that this requirenment is met.

B. Resistance of the grounding el ectrode system shall be nmeasured using a
four-termnal fall-of-potential nmethod as defined in | EEE 81. G ound
resi stance measurenments shall be nade before the electrica
di stribution systemis energized and shall be made in nornally dry
conditions not fewer than 48 hours after the last rainfall. Resistance
nmeasur enents of separate groundi ng el ectrode systens shall be nade
before the systens are bonded together bel ow grade. The conbi ned
resi stance of separate systens nay be used to neet the required

Groundi ng and Bonding for Electrical Systens
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resi stance, but the specified nunber of electrodes nmust still be
provi ded.

C. Services at power conpany interface points shall conply with the power
conpany ground resi stance requirenents.

D. Bel ow grade connections shall be visually inspected by the COR prior to
backfilling. The contractor shall notify the COR 24 hours before the
connections are ready for inspection

---END- - -

Groundi ng and Bonding for Electrical Systens
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SECTION 26 05 33
RACEVWAY AND BOXES FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to form conpl ete, coordinated, grounded
raceway systens. Raceways are required for all wiring unless shown or
speci fied otherw se.

B. Definitions: The termconduit, as used in this specification, shall nean
any or all of the raceway types specified.

1.2 RELATED WORK

A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
electrical requirenments and itens that are commopn to nore than one
section of Division 26.

B. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

1.3 QUALI TY ASSURANCE
Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS
In accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, subnit the foll ow ng:

A. Manufacturer's Literature and Data: Showi ng each cable type and rati ng.
The specific item proposed and its area of application shall be
identified on the catal og cuts.

B. Shop Drawi ngs:

1. Size and location of main feeders.
2. Size and location of panels and pull-boxes.
3. Layout of required conduit penetrations through structural elenents.

C. Certifications:

1. Two weeks prior to the final inspection, submt four copies of the
following certifications to the COR
a. Certification by the manufacturer that the material conforns to
the requirenents of the drawi ngs and specifications.
b. Certification by the contractor that the naterial has been
properly install ed.

Raceway and Boxes for Electrical Systens
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1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendnents, addenda, revi sions,
suppl enents, and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by designation only.

B. American National Standards Institute (ANSI):

C80.1-05................ El ectrical Rigid Steel Conduit
C80.3-05................ Steel Electrical Metal Tubing
C80.6-05................ El ectrical Internediate Metal Conduit

C. National Fire Protection Association (NFPA)

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

D. Underwriters Laboratories, Inc. (UL):

1-05. . ..o Fl exi bl e Metal Conduit

5-04. ... ... Surface Metal Raceway and Fittings

6-07......... .. Electrical Rigid Metal Conduit - Stee

50-95...... ... ... . Encl osures for El ectrical Equi pnent

360-093................. Li qui d-Ti ght Fl exi bl e Steel Conduit

467-07. ... ... Groundi ng and Bondi ng Equi prrent

514A-04. ... . ... ... ..... Metallic Qutlet Boxes

514B-04................. Conduit, Tubing, and Cable Fittings

514CG-96................. Nonmetal lic Qutlet Boxes, Flush-Device Boxes and
Covers

651-05.................. Schedul e 40 and 80 Rigid PVC Conduit and
Fittings

651A-00................. Type EB and A Rigid PVC Conduit and HDPE Conduit

797-07. ... ... El ectrical Metallic Tubing

1242-06. ................ El ectrical Intermediate Metal Conduit - Stee

E. National Electrical Manufacturers Association (NEM):

TC-2-03.........ii .. El ectrical Polyvinyl Chloride (PVC) Tubing and
Condui t
TC-3-04................. PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng
FB1-07.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e
PART 2 - PRODUCTS
2.1 MATERI AL
A. Conduit Size: In accordance with the NEC, but not less than 0.75 in [13

nm unl ess ot herwi se shown. \Where pernitted by the NEC, 0.75 in [13 nmi
flexible conduit nay be used for tap connections to recessed |ighting
fixtures.

Raceway and Boxes for Electrical Systens
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B. Conduit:

1
2.
3.

8

Rigid steel: Shall conformto UL 6 and ANSI C80. 1.

Ri gid aluminum Shall conformto UL 6A and ANSI C80. 5.

Rigid intermedi ate steel conduit (IMJ): Shall conformto UL 1242 and
ANSI C80. 6.

El ectrical metallic tubing (EMI): Shall conformto UL 797 and ANSI
C80. 3. Maxi mum si ze not to exceed 4 in [105 nm and shall be
permtted only with cable rated 600 V 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 wall PVC or high density polyethylene (PE)

Surface nmetal raceway: Shall conformto UL 5.

C. Conduit Fittings:

1.

2

Rigid steel and I MC conduit fittings:

a. Fittings shall neet the requirenments of UL 514B and NEMA FB1.

b. Standard threaded couplings, |ocknuts, bushings, conduit bodies,
and el bows: Only steel or nalleable iron materials are acceptabl e.
Integral retractable type | MC couplings are al so acceptable.

c. Locknuts: Bonding type with sharp edges for digging into the netal
wal | of an encl osure.

d. Bushings: Metallic insulating type, consisting of an insulating
insert, nolded or locked into the netallic body of the fitting.
Bushi ngs made entirely of metal or nonnetallic material are not
permtted.

e. Erickson (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.

f. 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 w th blank
cover plates having the sane finishes as that of other electrica
plates in the room

Ri gi d al umi num conduit fittings:

a. Standard threaded couplings, |ocknuts, bushings, conduit bodies,
and el bows: Malleable iron, steel or alumnumalloy materials;

Raceway and Boxes for Electrical Systens
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Zinc or cadmumplate iron or steel fittings. Alumi numfittings
cont ai ni ng nore than 0. 4% copper are prohibited.

b. Locknuts and bushings: As specified for rigid steel and | MC
condui t .

c. Set screw fittings: Not permitted for use with al unmi num conduit.

El ectrical metallic tubing fittings:

a. Fittings and conduit bodies shall neet the requirenments of UL
514B, ANSI CB80.3, and NEMA FB1.

b. Only steel or nmalleable iron materials are acceptable.

c. Couplings and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring
conpressi on 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
firmy seat in wall of conduit for positive grounding.

d. Indent-type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings nade of
"pot netal" are prohibited.

Fl exi bl e steel conduit fittings:

a. Conformto UL 514B. Only steel or malleable iron materials are
accept abl e.

b. damp-type, with insulated throat.

Liquid-tight flexible nmetal conduit fittings:

a. Fittings shall neet the requirenents of UL 514B and NEVA FB1.

b. Only steel or nmalleable iron materials are acceptable.

c. Fittings nust incorporate a threaded groundi ng cone, a steel or
pl astic conpression ring, and a gland for tightening. Connectors
shal | have insul ated throats.

Direct burial plastic conduit fittings:

Fittings shall neet the requirenents of UL 514C and NEMA TC3.

Surface netal raceway fittings: As reconmended by the raceway

manuf acturer. |nclude couplings, offsets, elbows, expansion joints,

adapters, hol d-down straps, end caps, conduit entry fittings,

accessories, and other fittings as required for conplete system

Expansi on and defl ection couplings:

a. Conformto UL 467 and UL 514B.

b. Accommpbdate a 0.75 in [19 mm deflection, expansion, or
contraction in any direction, and all ow 30 degree angul ar
defl ecti ons.
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D)

E

c. Include internal flexible nmetal braid, sized to guarantee conduit
ground continuity and a | owinpedance path for fault currents, in
accordance with UL 467 and the NEC tables for equi pment grounding
conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and
heat -resi stant nol ded rubber material with stainless steel jacket
cl anps.

Conduit Supports:

1. Parts and hardware: Zinc-coat or provide equival ent corrosion
pr ot ecti on.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed cl osure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm

x 38 mmj, 12-gauge steel, cold-formed, |ipped channels; with not |ess
than 0.375 in [9 nm] dianmeter steel hanger rods.
4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,

or machi ne bolt expansion
Qutlet, Junction, and Pull Boxes:
UL-50 and UL-514A.
Cast netal where required by the NEC or shown, and equi pped with
rust proof boxes.

3. Sheet netal boxes: Gal vani zed steel, except where otherw se shown.
Fl ush-mounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall
Surface-nmounted wall or ceiling boxes shall be installed with
surface-style flat or raised covers.

Wreways: Equip with hinged covers, except where renpvable covers are

shown. Include couplings, offsets, el bows, expansion joints, adapters,

hol d-down straps, end caps, and other fittings to match and mate with

Wi reways as required for a conplete system

PART 3 - EXECUTI ON
3.1 PENETRATI ONS

A

Cutting or Holes:
1. Cut holes in advance where they should be placed in the structural
el ements, such as ribs or beans. Obtain the approval of the COR prior

to drilling through structural el enents.
2. Cut hol es through concrete and masonry in new and existing structures
with a dianond core drill or concrete saw. Pneumatic hamers, inpact

Raceway and Boxes for Electrical Systens
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C

el ectric, hand, or manual hanmer-type drills are not all owed, except

where permitted by the COR as required by limted working space.
Firestop: Were conduits, wi reways, and other electrical raceways pass
through fire partitions, fire walls, snmoke partitions, or floors,
install a fire stop that provides an effective barrier against the
spread of fire, snpke and gases.
Wat erproofing: At floor, exterior wall, and roof conduit penetrations,
conpl etely seal clearances around the conduit and make watertight.

3.2 I NSTALLATI ON, GENERAL

A
B

In accordance with UL, NEC, as shown, and as specified herein.

Essential (Emergency) raceway systens shall be entirely independent of

ot her raceway systens, except where shown on draw ngs.

Install conduit as foll ows:

1. In conplete nechanically and electrically continuous runs before
pulling in cables or wres.

2. Unless otherw se indicated on the drawi ngs or specified herein
installation of all conduits shall be concealed within finished
wal I's, floors, and ceilings.

3. Flattened, dented, or deforned conduit is not permtted. Renove and
repl ace the damaged conduits with new undanaged nateri al

4. Assure conduit installation does not encroach into the ceiling height
head room wal kways, or doorways.

Cut square, ream renove burrs, and draw up tight.

6. Independently support conduit at 8 ft [2.4 M on centers. Do not use
ot her supports, i.e., suspended ceilings, suspended ceiling
supporting menbers, lighting fixtures, conduits, nechanical piping,
or mechani cal ducts.

7. Support within 12 in [300 mm of changes of direction, and within 12
in [300 mi of each enclosure to which connect ed.

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

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

10. Secure conduits to cabinets, junction boxes, pull-boxes, and outlet
boxes with bonding type | ocknuts. For rigid and | MC conduit
installations, provide a |ocknut on the inside of the enclosure, nade
up wench tight. Do not nake conduit connections to junction box
covers.

11. Conduit bodies shall only be used for changes in direction, and shal
not contain splices.

12. Do not use alum numconduits in wet |ocations.

Raceway and Boxes for Electrical Systens
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D. Conduit Bends:

1. Make bends with standard conduit bendi ng machi nes.

2. Conduit hickey may be used for slight offsets and for straightening
st ubbed out conduits.

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

E. Layout and Honeruns:

1. Install conduit with wiring, including homeruns, as shown on
dr awi ngs.

2. Deviations: 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. In Concrete:

1. Conduit: Rigid steel, IMC, or EMI. Do not install EMI in concrete
slabs that are in contact with soil, gravel, or vapor barriers.
Align and run conduit in direct lines.

3. Install conduit through concrete beans only:

a. Where shown on the structural draw ngs.

b. As approved by the COR prior to construction, and after submtta
of draw ng showi ng | ocation, size, and position of each
penetration.

4. Installation of conduit in concrete that is less than 3 in [75 nm
thick is prohibited.

a. Conduit outside dianeter |arger than one-third of the slab
t hi ckness i s prohibited.

b. Space between conduits in slabs: Approximtely six conduit
di ameters apart, and one conduit diameter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a mninumof 0.75 in [19 m] of concrete around the
condui ts.

5. Make couplings and connections watertight. Use thread conpounds that
are UL approved conductive type to ensure | ow resistance ground
continuity through the conduits. Tightening setscrews with pliers is
prohi bi t ed.

B. Above Furred or Suspended Ceilings and in Valls:

1. Conduit for conductors above 600 V: Rigid steel or rigid alunm num
M xing different types of conduits indiscrinmnately in the sane
systemis prohibited.

Raceway and Boxes for Electrical Systens
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2. Conduit for conductors 600 V and below. Rigid steel, IMC rigid
al umi num or EMI. Mxing different types of conduits indiscrimnately
in the same systemis prohibited.

3. Align and run conduit parallel or perpendicular to the building
lines.

4. Connect recessed lighting fixtures to conduit runs with maxi mum6 ft
[1.8 M of flexible metal conduit extending froma junction box to
the fixture.

5. Tightening setscrews with pliers is prohibited.

3.4 EXPOSED WORK | NSTALLATI ON

A. Unl ess otherw se indicated on the draw ngs, exposed conduit is only
permtted in nechanical and el ectrical roons.

B. Conduit for Conductors above 600 V: Rigid steel or rigid alum nun .

M xing different types of conduits indiscrimnately in the systemis
prohi bit ed.

C. Conduit for Conductors 600 V and Below. Rigid steel, IMC rigid
alum num or EMI. Mxing different types of conduits indiscrinmnately in
the systemis prohibited.

D. Align and run conduit parallel or perpendicular to the building |lines.

E. Install horizontal runs close to the ceiling or beans and secure with
conduit straps.

F. Support horizontal or vertical runs at not over 8 ft [2.4 M intervals
Surface netal raceways: Use only where shown.

H.  Painting:

1. Paint exposed conduit as specified in Section 09 91 00, PAI NTI NG

2. Paint all conduits containing cables rated over 600 V safety orange.
Refer to Section 09 91 00, PAINTING for preparation, paint type, and
exact color. In addition, paint |legends, using 2 in [50 m] high
bl ack nunerals and letters, showi ng the cable voltage rating. Provide
| egends where conduits pass through walls and floors and at nmaxi num
20 ft [6 M intervals in between.

3.5 HAZARDOUS LOCATI ONS

A. Use rigid steel conduit only, notw thstandi ng requirenents otherw se
specified in this or other sections of these specifications.

B. Install UL approved sealing fittings that prevent passage of expl osive
vapors in hazardous areas equi pped with expl osion-proof |ighting
fixtures, switches, and receptacles, as required by the NEC

3.6 VWET OR DAMP LCOCATI ONS
A. Unl ess otherw se shown, use conduits of rigid steel or |IMC

Raceway and Boxes for Electrical Systens
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B. Provide sealing fittings to prevent passage of water vapor where

conduits pass fromwarmto cold locations, i.e., refrigerated spaces,
constant -tenperature roons, air-conditioned spaces, building exterior
wal I s, roofs, or sinilar spaces.

Unl ess ot herwi se shown, use rigid steel or IMC conduit within 5 ft [1.5
M of the exterior and bel ow concrete building slabs in contact with
soil, gravel, or vapor barriers. Conduit shall be half-lapped with 10
ml| PVC tape before installation. After installation, conpletely recoat
or retape any damaged areas of coating.

3.7 MOTORS AND VI BRATI NG EQUI PMENT

A

Use flexible netal conduit for connections to notors and ot her

el ectrical equi pment subject to novenent, vibration, msalignnment,
cranped quarters, or noise transm ssion

Use liquid-tight flexible netal conduit for installation in exterior

| ocations, noisture or hunidity | aden atnosphere, corrosive atnosphere,
wat er or spray wash-down operations, inside airstreamof HVAC units, and
| ocations subject to seepage or dripping of oil, grease, or water.
Provi de a green equi pnent groundi ng conductor with flexible mnetal
condui t .

3.8 EXPANSI ON JO NTS

A

C

Conduits 3 in [75 mM and larger that are secured to the building
structure on opposite sides of a building expansion joint require
expansi on and defl ection couplings. Install the couplings in accordance
wi th the manufacturer's recomendati ons.

Provi de conduits smaller than 3 in [75 mM] with junction boxes on both
si des of the expansion joint. Connect conduits to junction boxes with
sufficient slack of flexible conduit to produce 5 in [125 mj vertica
drop midway between the ends. Flexible conduit shall have a bondi ng
junper installed. In lieu of this flexible conduit, expansion and

defl ection couplings as specified above for conduits 15 in [375 m] and
| arger are acceptabl e.

Install expansion and defl ection couplings where shown.

3.9 CONDU T SUPPORTS, | NSTALLATI ON

A

Saf e working | oad shall not exceed one-quarter of proof test |oad of

f ast eni ng devi ces.

Use pipe straps or individual conduit hangers for supporting individua
condui ts.

Support nultiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of

Raceway and Boxes for Electrical Systens
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the weights of the conduits, wires, hanger itself, and 200 | bs [90 kg].
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 sinilar itens.
Fast eners 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 0.25 in [6 nm bolt size and
not less than 1.125 in [28 mm enbednent.
b. Power set fasteners not less than 0.25 in [6 mm diameter with
depth of penetration not less than 3 in [75 mmM.
c. Use vibration and shock-resi stant anchors and fasteners for
attaching to concrete ceilings.
Hol | ow Masonry: Toggl e bolts.
Bolts supported only by plaster or gypsumwal |l board are not acceptabl e.
Metal Structures: Use machine screw fasteners or other devices
specifically desi gned and approved for the application
Attachnent by wood plugs, raw plug, plastic, |lead or soft netal
anchors, or wood bl ocki ng and bolts supported only by plaster is
prohi bi t ed.
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 horizontal 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

3. 10 BOX | NSTALLATI ON

A

Boxes for Conceal ed Conduits:

1. Fl ush-nount ed.

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 danage to cables and wires during pulling-in operations.

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

plugs for cast netal boxes and snap-in netal covers for sheet netal

boxes.
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D. Qutlet boxes mounted back-to-back in the same wall are prohibited. A
mnimm24 in [600 mM center-to-center |ateral spacing shall be
mai nt ai ned between boxes.
E. Mninmm size of outlet boxes for ground fault interrupter (GFl)
receptacles is 4 in [100 nmm] square x 2.125 in [55 mj deep, with device
covers for the wall material and thickness invol ved.
F. Stencil or install phenolic nanmeplates on covers of the boxes identified
on riser diagrans; for exanmple "SIGFA JB No. 1."
G On all branch circuit junction box covers, identify the circuits with
bl ack marker.
---END- - -
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SECTION 26 27 26
W RI NG DEVI CES

PART 1 - GENERAL

1.1 DESCRI PTI ON
This section specifies the furnishing, installation and connection of
Wi ring devices.

1.2 RELATED WORK

A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Gener al
el ectrical requirenments that are common to nore than one section of
Di vi si on 26.

B. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits and
outl ets boxes.

C. Section 26 05 21, LOWMVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW: Cables and wiring.

D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renents for personnel safety and to provide a | ow i npedance path to
ground for possible ground fault currents.

1.3 QUALI TY ASSURANCE
Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A. I n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, subnit the follow ng:

B. Shop Drawi ngs:

1. Sufficient information, clearly presented, shall be included to
deternmine conpliance with drawi ngs and specifications.

2. Include electrical ratings, dinmensions, nounting details,
construction materials, grade and term nation informtion.

C. Manuals: Two weeks prior to final inspection, deliver four copies of the
following to the COR Technical data sheets and information for ordering
repl acenent units.

D. Certifications: Two weeks prior to final inspection, submt four copies
of the following to the COR Certification by the Contractor that the
devices conmply with the draw ngs and specifications, and have been
properly installed, aligned, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A. Publications |isted bel ow (including anendnents, addenda, revi sions,

suppl enents and errata) forma part of this specification to the extent

Wring Devices
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referenced. Publications are referenced in the text by basic designation

only.
B. National Fire Protection Association (NFPA):
0. . Nati onal El ectrical Code (NEC)
C. National Electrical Mnufacturers Association (NEMA):
W 1..... . General Color Requirenments for Wring Devices
W6 .......... ... Wring Devices — Dinensional Requirenments

D. Underwriter’s Laboratories, Inc. (UL):

T Surface Metal Raceways and Fittings
200 General - Use Snap Swit ches

231 Power Qutlets

A67. . o G oundi ng and Bondi ng Equi prent

498. . ... Attachnent Plugs and Receptacl es
943. . . ... Ground-Fault Crcuit-Interrupters

PART 2 - PRODUCTS

2.1 RECEPTACLES
A. Ceneral: Al receptacles shall be |isted by Underwiters Laboratories,

Inc., and conformto NEVA WD 6.

1. Mounting straps shall be plated steel, with break-off plaster ears
and shall include a self-grounding feature. Term nal screws shall be
brass, brass plated or a copper alloy netal.

2. Receptacles shall have provisions for back wiring with separate neta
clanp type termnals (four min.) and side wiring fromfour captively
hel d bi ndi ng screws.

B. Dupl ex Receptacles: Hospital-grade, single phase, 20 anpere, 120 volts,
2-pole, 3-wire, and conformto the NEMA 5- 20R configuration in NEVMA WD

6. The duplex type shall have break-off feature for two-circuit

operation. The ungrounded pole of each receptacle shall be provided with

a separate term nal

1. Bodies shall be ivory in color

2. Switched duplex receptacles shall be wired so that only the top
receptacle is switched. The renmining receptacle shall be unsw tched.

3. Dupl ex Receptacles on Energency Crcuit:

a. In roons without enmergency powered general |ighting, the enmergency
receptacl es shall be of the self-illumnated type

4. Ground Fault Interrupter Duplex Receptacles: Shall be an integra
unit, hospital -grade, suitable for nmounting in a standard outl et box.
a. Gound fault interrupter shall be consist of a differentia

current transformer, solid state sensing circuitry and a circuit

Wring Devices
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C

D.

F.

interrupter switch. Device shall have nom nal sensitivity to
ground | eakage current of five nillianperes and shall function to
interrupt the current supply for any value of ground | eakage
current above five millianperes (+ or — 1 nmillianp) on the | oad
side of the device. Device shall have a m ni mum nominal tripping
time of 1/30th of a second.

b. Gound Fault Interrupter Duplex Receptacles (not hospital-grade)
shall be the same as ground fault interrupter hospital-grade
receptacl es except for the “hospital-grade” |isting.

5. Safety Type Dupl ex Receptacl es:

a. Bodies shall be gray in color
1) Shall permit current to flowonly while a standard plug is in

the proper position in the receptacle.
2) Screws exposed while the wall plates are in place shall be the
t anper proof type

6. Dupl ex Receptacles (not hospital grade): Shall be the sane as
hospi tal grade dupl ex receptacles except for the "hospital grade"
listing and as foll ows.

a. Bodies shall be brown phenolic conpound supported by a pl ated
steel nounting strap having plaster ears.

Recept acl es; 20, 30 and 50 anpere, 250 volts: Shall be conplete with

appropriate cord grip plug. Devices shall nmeet UL 231

Weat her proof Receptacl es: Shall consist of a duplex receptacle, nounted

in box with a gasketed, weatherproof, cast metal cover plate and cap

over each receptacl e opening. The cap shall be permanently attached to
the cover plate by a spring-hinged flap. The weat herproof integrity
shal | not be affected when heavy duty specification or hospital grade
attachment plug caps are inserted. Cover plates on outlet boxes nounted
flush in the wall shall be gasketed to the wall in a watertight manner.

TVSS Receptacles. Shall conply with NEMA WD 1, NEMA WD 6, UL 498, and

UL 1449, with integral TVSSin line to ground, line to neutral, and

neutral to ground.

1. TVSS Conponents: Miltiple netal-oxide varistors; with a nom na
clanp-level rating of 400 volts and nini mum single transient pulse
energy dissipation of 240 J, according to | EEE C62.41.2 and
| EEE C62. 45.

2. Active TVSS Indication: Visual and audible, with light visible in
face of device to indicate device is "active" or "no longer in
service."

Cabl e Reel Receptacl es:
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1. Reel shall have a heavy-duty spring notor, with self-contained rew nd
power and non-sparking ratchet assenbly, a 4-way roller and
adj ustabl e cable stop, and a safety chain. Reel shall |ock when
desired cabl e has been payed out, and unlock and retract when cable
is pulled to rel ease | ock
2. Reel shall be provided with minimm40 foot [12n] cable rated for 20A
wi th required phase conductors, neutral, and equi pnent grounding
conductor. Provide device with NEMA configuration as shown.
2.2 WALL PLATES

A. Wall plates for switches and receptacles shall be type smooth nyl on.
Oversi ze plates are not acceptable.

B. Color shall be ivory unless otherw se specified.

C. Standard NEMA design, so that products of different manufacturers wll
be i nterchangeabl e. Dinmensions for openings in wall plates shall be
accordance with NEVMA VWD 6.

D. For receptacles or switches nounted adjacent to each other, wall plates
shall be common for each group of receptacles or swtches.

E. In psychiatric areas, wall plates shall be 302 stainless steel, have
t anper proof screws and bevel ed edges.

F. Wall plates for data, tel ephone or other conmunication outlets shall be
as specified in the associated specification

G Dupl ex Receptacles on Energency Circuit:

1. Bodies shall be red in color. Wall plates shall be red with the word
"EMERGENCY" engraved in 6 nm (1/4 inch) white letters.
2.3 SURFACE MULTI PLE- QUTLET ASSEMBLI ES

A. Assenblies shall conformto the requirenents of NFPA 70 and UL 5.

B. Shall have the follow ng features
1. Encl osures:

a. Thickness of steel shall be not less than 0.040 inch [1mm stee
for base and cover. Nom nal dinension shall be 1-1/2 by 2-3/4
inches [40 by 70mm with inside cross sectional area not |ess than
3.5 square inches [2250 square nnj. The encl osures shall be
thoroughly cl eaned, phosphatized and painted at the factory with
prinmer and the nanufacturer's standard baked enanel or |acquer
finish.

2. Receptacles shall be duplex, hospital grade. See paragraph

" RECEPTACLES' in this section. Device cover plates shall be the

manuf acturer's standard corrosion resistant finish and shall not
exceed the di mensions of the enclosure.
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3. Unl ess otherwi se shown on draw ngs, spacing of the receptacles al ong
the strip shall be 24 inches [600nm] on centers.

4. Wres within the assenblies shall be not |ess than No. 12 AW copper
with 600 volt ratings.

5. Installation fittings shall be designed for the strips being
installed including bends, offsets, device brackets, inside
couplings, wire clips, and el bows.

6. Bond the strips to the conduit systenms for their branch supply
circuits

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Installation shall be in accordance with the NEC and as shown as on the
dr awi ngs.

Ground terninal of each receptacle shall be bonded to the outlet box

wi th an approved green bonding junper, and al so connected to the green
equi pnent groundi ng conduct or

Qutl et boxes for Iight and di mer switches shall be nmounted on the

stri ke side of doors.

Provide barriers in nmultigang outlet boxes to separate systens of

di fferent voltages, Normal Power and Energency Power systens, and in
conmpliance with the NEC

Coordinate with other work, including painting, electrical boxes and
wiring installations, as necessary to interface installation of wiring
devices with other work. Coordinate the electrical work with the work

of other trades to ensure that wiring device flush outlets are positioned
wi th box openings aligned with the face of the surrounding finish
material. Pay special attention to installations in cabinet work, and in
connection with | aboratory equipnent.

Exact field locations of floors, walls, partitions, doors, w ndows, and
equi pment may vary from |l ocati ons shown on the drawings. Prior to

| ocating sl eeves, boxes and chases for roughing-in of conduit and

equi pment, the Contractor shall coordinate exact field | ocation of the
above itens with other trades. In addition, check for exact direction of
door swings so that |local switches are properly located on the strike

si de.

Install wall switches 48 inches [1200nm]j above floor, OFF position down.
Install wall dimers 48 inches [1200nmm] above fl oor; derate ganged
dimers as instructed by manufacturer; do not use conmon neutral.
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I. Install convenience receptacles 18 inches [450m] above floor, and 6
i nches [152nmm] above count er backspl ash or workbenches. |nstal
speci fic-use receptacles at hei ghts shown on the draw ngs.

J. Label device plates with a permanent adhesive |abel |isting panel and
circuit feeding the wiring device.

K. Test wiring devices for danaged conductors, high circuit resistance,
poor connections, inadequate fault current path, defective devices, or
simlar problens using a portable receptacle tester. Correct circuit
conditions, renmove mal functioning units and replace with new, and retest
as specified above.

L. Test GFCl devices for tripping values specified in UL 1436 and UL 943

---END- - -
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