RFI 2

On sheet E0.00 there is a note on the right side of the page above the Electrical Installation
Requirements that states all single pole circuits to be provided with gfci breakers. Does this
mean the GFCl receptacles on sheet E1.00 can be quoted as regular duplex receptacles?

The note for the GFCl receptacles is a typo and can be deleted.
There should be GFCI receptacles as noted on the plan sheet E1.00.

The attached A9.0 &A10.0 are for the electrical bid specs.



DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED)

SECTION 16150 — MOTOR CONTROLLERS AND CONTACTORS

1. REIATED DOCUMENTS

A. Drawings and general provlslons of Contract including General and
Division 1 Specification

Sections, apply to work of this section.

2. SCOPE

A. The work, apparatus and materials which shall be furnished under
these specifications and

occompanying drawings shall include all items specified hereinafter and
shown on the drawings. All

other materials necessary for the complete installation shall be
furnished and installed by the

Controctor to provide complete electrical systems as indicated on the
drawings and as specified

herein,

B. Coordinate all required interlocks with Division 13, Motor starters shall
contain the necessary

auxiliary contacts and control coil voltage to interface with the HVAC
temperature control system

ond fire alarm control system,

3. DESCRIPTION OF WORK

A. Extent of motor controller work is indicated by drowings ond
schedules, Types of motor

controllers specified In this section include the following:

1. Monhuol motor starters.

2. Combination disconnect/FVNR motor storters.

4, QUALITY ASSURANCE

A. Manufacturers: Generol Electric, Square D, Allen Bradley.

B. Installer’s Qualifications: Firm with ot least 3 yeors of successful
installation experience on

projects with electrical motor controller won< similar to that required
for this project.

C. Codes ond Standards:

1. NEMA Compliance: Comply with applicable requirements of NEMA Standards
Publications pertaining

to motor controllers.

2. UL Compliance ond Labkeling: Comply with applicable requirements of UL
safety standards

pertaining to motor controllers. Provide motor controllers ond
components which have been UL-listed

ond lakeled.

3. NEC Compliance: Comply with applicable requirements of NEC pertaining
to construction and

installation of motor controllers.

S. SUBMITTALS

A. Product Doto: Submit manufacturer’s technical product data, including
specifications and

installation instructions, for each type of motor controller required.
Include data substantiating

that materiols comply with requirements.

6. INDMDUAL MOTOR CONTROLLERS

A. Monual motor starters for 115 volts, single phase motors one
horsepower and smaller, sholl be

single pole, horsepower roted switches with thermal overload units and
heaters., Stoarters shall be

Aflen—-Brodley Bulletin 609, Generoal Electric CR-101 or Square D Closs 2510
with stainless steel

cover plates.

B. Magnetic full voltage starters for three phase motors shall be three
pole, horsepower rated,

maghetically operated with three thermal overload units and heaters.
Starters shall be

Allen-Broadley Bulletin 509, General Electric CR-306 or Square D Closs
8536, Provide

Hond-0Off-Auto selector switch, pilot lights to indicate starter’s position
(Amber - Red - Greend, o

minimum of two normally open and two normoally closed auxiliary contacts,
control power troansformer

fused on primary and secondoary, control coil, ond three overlood
heaters with reset button.

Provide control power ond coll voltage os required for interlock with
the

HVAC temperature control system and fire alarm system, Starters shall
be the Nemo size

indicated on the drawings but shall be a minimum size one.

C. Combination magnetic, full voltage starters for three phoase motors
shall be three pole

horsepower roted, magnetically operated contacts, with three thermal
overlood units and heaters. A

three pole horsepower roted, fusible disconnect switch shall also be
included integral within the

enclosure, Provide fuses sized as recommended by the motor
manufacturer. Starters shall be

Allen-Brodley Bulletin 3512, General Electric CR-308 or Square D Closs
8538, Provide Hand-0Off-Auto

selector switch, pilot lights to indicate

starter’s position (Amber - Red - Green), o minimum of two normally open
oand two normally closed

ouxiliary contocts, control power transformer fused on primary ond
secondary, control coil, ond

three overload heaters with reset button Provide control power ond
coil voltage os required for

interlock with the HVAC temperature control system ond fire olorm
system. Starters shall be the

Nemo size indicated on the drawings but shall be o minimum size one.

4, SUBMITTALS

A. Product Doto: Submit moanufacturer’s data on circuit and motor
disconnect switches.

B. Wiring Oiogroms: Submit power and control wiring diagroms for circuit
ohd motor disconnects

including connections to power and control panels, and feeders.

S. ACCEPTABLE MANUFACTURERS

A. Available Manufocturers: Subject to complionce with requirements,
manufacturers offering circuit

and motor disconnects which moy be incorporated in the work include the
following OEA:

4, Generoal Electric Co.

S. Square D Company

6. ITE/Seimens

6. FABRICATED SWITCHES

A, Heavy-Duty Safety Switches: Provide surface-mounted, heavy-duty
type, sheet-steel enclosed

safety switches, of types, sizes ond electrical characteristics indicated;
fusible or non-fusible

type os indicated, amperes os indicated, 60 Hz, 3-blodes, 4-poles, solid
neutral; and incorporating

quick—-make, quick-break type switches; construct so that switch blades
ore visible in OFF position

with door open. Equip with operating handle which is integrol port of
enclosure base ond whose

operating position is easily recognizable, ond is podlockoble in OFF
position; construct current

carrying parts of high—-conductivity copper, with silver-tungsten type
switch contocts, and positive

pressure type reinforced fuse clips. Provide NEMA Type 3R enclosures,
where applicable. Provide

grounding kit. Provide 240

volt roted switches for 208Y/120 volt systems and 600 volt roted
switches for 277Y/480 volt

systems.

1. Fuses: Provide fuses for soafety switches, as recommended by the
manufacturer of the equipment to

be protected, of classes, types, and ratings needed to fulfill electrical
requirements for service

indicated. Provide R-clips for all fuse holders.

DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED)
SECTI

7. INSTALIATION OF CIRCUIT AND MOTOR DISCONNECT SWITCHES

A. Install circuit and motor disconnect switches os indicated, complying
with manufacturer’s

written instructions, applicable requirements of NEC, NEMA, and NECA’s
‘Standard of Installation’,

and in occordonce with recognized industry proctices.

B. Coordinate circuit ond motor disconnect switch installation work with
electrical roaceway ond

coble work, as necessary for proper interface.

C. Install disconnect switches for use with motor-driven appliohces, ond
motors ond controllers

within sight of controller position unless otherwise indicated.

D. Provide o nomeplote indicating the equipment served and protected.

6. GROUNDING

A. Provide equipment grounding connections, sufficiently tight ta ossure
a permanent ond effective

ground, for electrical disconnect switches where indicated.

9. FIELD QUALITY CONTROL

A, Subsequent to completion of installation of electrical disconnect
switches, energize circuitry

ond demonstrate capobility and compliance with requirements. Where
possible, correct malfunctioning

units ot project site, then retest to demonstrate complionce; otherwise
remove ond replace with new

units ond retest.

B. Pointing: repair all scrotches to factory pointed and primed finish with
factory supplied

touch-up paint.

SECTION 16180 — OVERCURRENT PROTECTIVE DEVICES

1. REIATED DOCUMENTS

A. Drawings and general provlslons of Controact. including General and
Supplementary Conditions and

Division—-1 Specification sections, apply to work of this section.

8. This section is a Division-16 Basic Electrical Materials and Methods
section, and is port of

each Division—-16 section making reference to overcurrent protective
devices specified herein,

2. DESCRIPTION OF WORK

A. Extent of overcurrent protective device work is indicated by drawings
and schedules.

B. Types of overcurrent protective devices in this section include the
following:

1. Circuit Breakers:

D. Provide oil occesories indicated on the drawings, including occesories
indicated on the panel

schedules, such os shunt trips, ground fault protection, undervoltoge
trips, etc. Accessories shall

be manufactured by the same manufacturer as the circuit breaker.

E. All circuit breakers used to protect heating, ventilation or air
conditioning circuits shall be

listed HACR type.

7. FUSES

A. General: Except os otherwise indicated, provide fuses of types, sizes,
ratings, and overage

time/current ond peak let-through current characteristics indicated,
which comply with

manufocturer’s standard design, materials, and construction in
accordance with published product

information, ond with industry standards and configurations.

B. Closs RKS Dual-Element Time-Deloy Fuses: Provide UL Closs RK-5 dual
element

time—delay fuses roted 600 V, 60 Hz, amperes as required by the
manufoacturer of the equipment being

protected, with 200,000 RMS symmetrical interrupting current roting for
protecting motors.

6. INSTALIATION OF OVERCURRENT PROTECTIVE DEVICES

A. Install overcurrent protective devices as indicated, in accordance
with manufacturer’s written

instructions and with recognized industry practices to ensure that
protective devices comply with

requirements. Comply with NEC ond NEMA standards for installation of
overcurrent protective

devices,

B. Coordinate with other won<, including electrical wiring work, os
necessary to interface

installation of overcurrent protective devices with other work.

C. Fasten circuit breokers without cousing mechoincol stresses, twisting
or misalignment being

exerted by clomps, supports, or cabling.

D. Set field—ad justable circuit breokers for trip settings os indicated,
subsequent to installation

of units.

E. Install fuses, if any, in fused circuit breakers.

S. ADJUST AND CLEAN

A. Inspect circuit-breaker operating mechanisms for malfunctioning ond,
where necessory, adjust

uhits for free mechanical movement.

10, FIELD QUALITY CONTROL

A. Prior to energization of overcurrent protective devices, test devices
for continuity of

circuitry and for short-circuits, Correct malfunctioning units, and then
demonstrate compliance

with requirements.

SECTION 16190 — SUPPORTING DEVICES

1. REIATED DOCUMENTS

A. Drawings and general provlslions of Contract, including General and
Supplementary Conditions and

Division-1 Specification sections, apply to won< of this section.

B. This section is o Division-16 Basic Electrical Materials and Methods
section, and is o port of

each Division—-16 section making reference to electrical supporting devices
specified herein,

2. DESCRIPTION OF WORK

A. Extent of supports, anchors, sleeves, and seals is indicated by
drawings ond schedules ond/or

specified in other Division—-16 sections.

B. Types of supports, anchors, sleeves, and seals specified in this
section include the following:

2. Clevis hangers

C-clomps

I-beam clamps

One—hole conduit strops

Round steel rods

Lead expansion anchors

Toggle bolts

Woll and floor seals

Supports, anchors, sleeves, and seals furnished as part of
factory—-fabricated equipment. are

specified as port of that equipment assembly in other Division-16
sections.
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E. Sleeves ond Seals: Provide sleeves ond seals, of types, sizes, ond
materials indicated, with

the following construction features:

1. Woll ond Floor Seals: Provide foactory-assembled watertight wall ond
floor seals, of types and

sizes indicated; suitable for sealing around conduit, pipe, or buting
passing through concrete

floors and walls, Construct seals with steel sleeves, malleable iron body,
neoprene sealing

grommets and rings, metal pressure rings, pressure clomps, ond cop
screws.

F. U-Chonnel Strut Systems: Provide U-chonnel strut system for
supporting electrical equipment,

12-goge hot-dip galvanized steel, of types and sizes indicated; construct
with 9/16” dio. holes, 8”

o.c. on top surface, with standard finish, ond with the following fittings
which mote and match

U-chonnel.

1. Fixture hoangers

. Channel hangers

. Thinwoll conduit clomps

2
3
4. Rigid conduit clomps
S. Conduit hangers

6. U-bolts

G. Available Manufacturers: Subject to complionce with requirements,
manufacturers offering channel

systems which may be incorporated in the work include, but ore not
limited to, the following OEA:

1. Greenfield Mfg. Co.; Inc.

2. Midland-Ross Corp.
3. 0Z/Gedney Div.; Generoal Signal Corp.
4. Power-Strut Div.,; Van Huffel Tube Corp.

S, Unistrut Div.,; GTE Products Corp.

H. Pipe Sleeves: Provide pipe sleeves of one of the following:

1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed
with snaplock joint,

welded spiral seams, or welded longitudinal joint. Fobricate sleeves from
the following gage metal:

3 and smaller, 20—goge; 4” to 6, 16-goge; over 6, 14-goge.

2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove
burrs.

3. Iron Pipe: Fabricate from cost-iron or ductile—iron pipe; remove burrs.

4. Plastic Pipe: Fabricate from Schedule 80 PVC plos tic pipe; remove
burrs,

I. Sleeve Seals: Provide sleeves for piping which penetrates foundation
walls below grade, or

exterior walls, Calk between sleeve ond pipe with non-toxic, UL-classified
colking material to

ensure watertight seal.

S. INSTALIATION OF SUPPORTING DEVICES

A, Install hangers, anchors, sleeves, ond seals as indicated, in
oaccordance with manufacturer’s

written instructions and with recognized industry proctices to insure
supporting devices comply

with requirements. Comply with requirements of NECA ond NEC for
installation of supporting devices.

B. Coordinate with other electrical won<{, including raceway ond wiring
work, os necessary to

interface installation of supporting devices with other work. Coordinate
support locations with

other structural ond mechanical trodes. Supports shall not be attoched
to mechanical or electrical

piping, conduit, ductworl{, ceiling grid system or any other
non-structural member.

C. Install hangers, supports, clomps, ond attachments to support piping
properly from building

structure. Arrange for grouping of parallel runs of horizontal conduits
to be supported together on

trapeze type hangers where possible. Install supports with spocings
indicated ond in complionce

with NEC requirements.

SECTION 16195 - ELECTRICAL IDENTIFICATION

1. REIATED DOCUMENTS

A. Drawings and general provisions of Contract, including General ond
Supplementary Conditions and

Division-1 Specification sections, apply to work of this section.

S. OPERATIONAL IDENTIFICATION AND WARNINGS

A. General: Wherever reasonably required to ensure sofe and efficient
operation and maintenance of

electrical systems, and electrically connected mechanical systems and
general systems ond

equipment, including prevention of misuse of electrical facilities by
unauthorized personnel,

install self-adhesive plastic signs or similar equivalent identification,
instruction or warnings

oh switches, outlets and other controls, devices and doors of electrical
enclosures. Where detailed

instructions or explanations are needed, provide plasticized tags with
clearly written messages

odequate for intended purposes.

10, EQUIPMENT/SYSTEM IDENTIFICATION- WHERE APPLICABLE

A, General: Install engraved plostic-lominote sign on eoach major unit of
electrical equipment in

building; including central or master unit of each electrical system
including communicoation/

control/signal systems, unless unit is specified with its own
self-explanatory identification or signal system. Except as otherwise
indicated, provide

single line of text, 1/2” high lettering, on 1-1 /2" high sign (2" high
where 2 lines ore

required), block lettering in white field. Provide text matching terminology
and numbering

of the contract documents and shop droawings. Provide signs for each
unit of the following

categories of electrical won<:

1. Switchboard, panelboords, electrical cabinets, disconnect switches and
enclosures

Access ponel/doors to electrical foacilities

Tronsformers

Intercom system master station
V/audio monitoring master station

Fire olorm master station
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Each switch in moin switchboard

8. Communications systems terminal cabkinets; sound, CClV, clock,
telephone, etc.

B. Install signs at locations indicated or, where not otherwise indicated,
at location for best

convenience of viewing without interference with operation and
maintenance of equipment. Secure to

substrate with fasteners, except use adhesive where fasteners should
not or cannot penetrate

substrate.

D. Provide enclosure type suitable for the environment in which it is
instoalled. be interlocked so

the door cannot be opened without turning the unit off. shall be
copoble of being defeated by

properly trained personnel.

7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS

Enclosure shall This interlock

Air, molded-case, for installation in panels.

Air, molded-case, for individual, separately enclosed mounting.

For installation in existing panels.

Fuses:

QUALITY ASSURANCE

Manufoacturers: Firms regularly engaged in manufacture of supporting
devices, of types, sizes,

ond ratings required, whose products hove been in satisfactory use in
similar service

8. Division—-16 Basic Electrical Materials and Methods section apply to work
specified in this

section.

2. DESCRIPTION OF WORK

A, Extent of electrical identification work is indicated by drawings and
schedules.

s otherwise indicated, motor controllers shown on the drawings shall be
furnished and installed under this section. The full load current and
starting chorocteristics of each motor

shall be verified for proper selection of motor over load devices. The
Controctor shall furnish and

install oll steel shapes, etc.,, hecessary for a support of oll motor
controllers.

B. Unless otherwise indicated, all control devices, such as thermostats,
firestots, etc.,, shall be

installed in place ond wired under other sections of the specifications.
Coordinate required

starter auxiliory contacts and coil voltages for o properly operational
system.

C. Motor controllers shall be installed in occordonce with all applicable
NEC installation

requirements.

8. IDENTIFICATION OF EQUIPMENT

A. Identification shall be provided for oll motor controllers installed by
the Contractor.

Identification shall consist of white laminated plostic plates with block
engraved letters.
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SECTION 16170 — CIRCUIT AND MOTOR DISCONNECTS

1. REIATED DOCUMENTS

A. Drawings and general provlslons of Controct, including General ond
Supplementary Conditions and

Division—-1 Specification sections, apply to work of this section.

B. Division—-16 Basic Electrical Materials and Methods section, apply to
work of this section.

2. DESCRIPTION OF WORK

A. Extent of circuit and motor disconnect switch won< is indicated by
drawings and schedules.

B. Types of circuit and motor disconnect switches in this section include
the following:

2. Equipment disconnects.

3. Appliance disconnects.
4, Motor-circuit disconnects.

C. Wires/cobles, roceways, and electrical boxes and fittings required in
connection with circuit

and motor disconnect work ore specified in other Division-16 Basic
Electrical Materials and Methods

sections.

3. QUALITY ASSURANCE

A. Monufacturers: Firms regularly engaged in monufacture of circuit ond
motor disconnect switches

of types ond copacities required whose products hove been in
satisfactory use in similar service

for not less thon 3 years.

B. Installer’s Qualifications: Firm with at least 3 years of successful
installation experience

with projects utilizing circuit and motor disconnect work similor to that
required for this

pro ject.

C. NEC Compliance: Comply with NEC requirements pertaining to
construction and installation of

electrical circuit and motor disconnect devices.

D. UL Compliance: Comply with requirements of UL 98, “Enclosed ond
Dead-Front Switches’. Provide

circuit and motor disconnect switches which hove been UL-listed ond
labeled.

E. NEMA Complionce: Comply with opplicable requirements of NEMA Stds Pub
No. KS 1, wEnclosed

Switches” and 250, wEnclosures for Electrical Equipment (1000 Volts
Moximump,

oss RKS, dual-element time-delay.

C. Refer to other Oivision-16 sections for coble/wire and connector work
required in conjunction

with overcurrent protective devices; not won< of this section.

3. QUALITY ASSURANCE

A. Monufacturers: Firms regularly engaged in monufacture of overcurrent
protective devices, of

types, sizes, and rotings required, whose products hove been in
satisfactory use in similar service

for not less than 35 years.

B. Installer: Qualified with at least 5 years of successful installation
experience on projects

with electrical instollotion won< similar to that required for project.

C. NEC Compliance: Comply with NEC requirements as applicable to
construction and installation of

overcurrent protective devices.

D. UL Compliance: Comply with opplicable requirements of UL 489,
“Molded-Case Circuit Breoakers ond

Circuit-Breaker Enclosures”, ond UL 1980, "High—-Interrupting—-Capacity
Closs K Fusesw. Provide

overcurrent protective devices which hove been UL-listed ond labeled.
E. NEMA Complionce: Comply with applicable requirements of NEMA Std Pub
Nos. AB 1, AB 2, and SG 3

pertaining to molded-case ond low-voltage power type circuit breokers.
F. FS Compliance: Comply with Federal Specification W-C-3738/GEN
pertaining to molded-case circuit

breokers.

4, SUBMITTALS

A. Product Doto: Submit manufacturer’s doto on overcurrent protective
devices, including: amperes,

voltages and current ratings, interrupting ratings, current limitations,
internal inductive ond

non-inductive loads, time-current trip characteristics curves, and
mounting requirements.

8. Maintenance Stock, Fuses: For types and ratings required, furnish
additional fuses, amounting to

one unit for every 35 installed units, but not less than one unit of
each.

S. ACCEPTABLE MANUFACTURERS

A. Available Manufoacturers: Subject to complionce with requirements,
manufacturers offering

products which may ke incorporated in the work include, but ore not
limited to, the following:

1. Circuit Breakers: General Electric Co, Square D Co.,, ITE/Seimens

2. Fuses:Bussmann Div.,; McGraw-Edison Co., Gould, Inc.,, Cefco

6. CIRCUIT BREAKERS

A. Generali Except os otherwise indicated, provide circuit breakers ond
ancillary components, of

types, sizes, ratings, and electrical characteristics indicated, which
comply with manufacturer’s

standard design, materials, components, and construction in accordance
with published product

information, and as required for a complete installation.

8. Molded-Case Circuit Breakers: Provide factory assembled, molded-case
circuit breakers of fraome

size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles
with interrupting ratings

as shown on droawings. Provide breakers with permanent thermal and
instoantaneous magnetic trips in

each pole, and with foult-current limiting protection, ampere rotings os
indicated. Construct with

overcenter, trip—free, toggle-type operating mechanisms with quick-make,
quick-break action and

positive handle trip indication. Handle ties are not permitted. Provide
push—-to—-trip button on

cover for mechanical tripping circuit breokers. Construct breokers for
mounting ond operating in

any physical position ond operoting in on ambient temperoture of 400C.

Provide breakers with

mechanical screw type removable connector lugs, AL/CU roted. Circuit
breakers shall have the short

circuit interrupting roted indicated on the drawings or as required for
the short circuit current

ovoilobkle.

C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall
meet the samefor not less than 3 years.

B. NEC Compliance: Comply with NEC requirements os applicable to
construction ond installation of

electrical supporting devices.

4, MANUFACTURED SUPPORTING DEVICES

A. Generol: Provide supporting devices which comply with manufacturer’s
standard materials, design

ond construction in accordance with published product information, ond
os required for complete

installation; ond os herein specified. Where more than one type of
supporting device meets

indicated requirements, selection is Installer’s option.

B. Supports: Provide supporting devices of types, sizes, and materials
indicated; and having the

fallowing construction features:

1. Clevis Hangers: For supporting 2” rigid metal con duit; galvanized steel;
with 1/2" dio. hole

for round steel rod: approximately 54 pounds per 100 units.

2. Reducing Couplings: Steel rod reducing coupling, 172" x 5/8”; black
steel; approximately
16 pounds per 100 units,

3. C-Clomps: Block malleable iron; 1/2” rod size; approximately 70 pounds
per 100 units.

4, I-Beam Clamps: Block steel, 1-1/4” x 3/16" stock; 3/8” cross bolt;
flaonge width 2w;
opproximately 32 pounds per 100 units.

S. One-Hole Conduit Strops: For supporting 3/4” rigid metal conduit;
galvanized steel;
opproximately 7 pounds per 100 units.

6. Hexagon Nuts: For 1/2” rod size; galvanized steel; approximately 4
pounds per 100 units.

7. Round Steel Rod: Block steel; 1/2” dio.; approximately 67 pounds per 100
feet,

8. Offset Conduit Clomps: For supporting 2’ rigid metal conduit; block
steel; approximately

200 pounds per 100 units.

C. Anchors: Provide anchors of types, sizes, and materials indicated, with
the following

construciton features:

1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units.

2. Toggle Bolts: Springhead; 3/16” x 4*, approximately S pounds per 100
units.

D. Available Manufacturers: Sub ject to complionce with requirements,
manufacturers offering anchors

which may be incorporoted in the work include, but ore not limited to,
the following:

1. Abbkeon Cal Inc.

. Ackerman Johnson Fastening Systems, Inc.

. Eleen Metal Products Co.

. Ideal Industries, Inc.

. Joslyn Mfg. and Supply Co.

. McGrow Edison Co.

. Rowlplug Co., Inc.

. Star Expansion Co.
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. Types of electrical identification work specified in this section include
the following:

1. Electrical power, control, ond communication conductors.

2. Operational instructions and warnings.

3. Equipment/system identification signs.

3. QUALITY ASSURANCE

A. Monufacturers: Firms regularly engaged in manufacture of electrical
identification products of

types required, whose products hove been in satisfactory use in similar
service for not less than 3

years.

8. NEC Compliance: Comply with NEC as applicable to installation of
identifying labels ond moarkers

for wiring and equipment.

C. UL Compliance: Comply with opplicable requirements of UL Std 969,
“MoriKing ond Labeling

Systems’, pertaining to electrical identification systems.

4, ACCEPTABLE MANUFACTURERS

A. Available Manufacturers: Subject to complionce with requirements,
manufacturers offering

electrical identification products which moy be incorporated in the work
include, but ore not

limited to, the following:

1. Brody, W.H Co.

S, ELICTRICAL IDENTIFICATION MATERIALS

A. Generoal: Except os otherwise indicated, provide manufacturer’s
standard products of categories

oand types required for each opplicotion, Where more than single type is
specified for an

opplication, selection is Installer’s option, but provide single selection
for each opplication.

6. ENGRAVED PIASTIC-IAMINATE SIGNS

A. General: Provide engraving stock melamine plastic laminate, complying
with FS L-P-387, in sizes

ond thicknesses indicated, engraved with engraver’s standard letter
style of sizes ond wording

indicated, white face ond block core plies (letter color) except os
otherwise indicated, punched

for mechanical fastening except where adhesive mounting is necessary
because of substrate.

1. Thickness: 1/8w, except as otherwise indicated.

2. Fasteners: Self-topping stainless steel screws, except contact-type
permanent adhesive where

screws cannot or should not penetrate substrate.

7. LETTERING AND GRAPHICS

A. General: Coordinate names, abbreviations and other designations used
in electrical

identification work, with corresponding designations shown, specified or
scheduled. Provide

numbers, lettering, and wording os indicated or, if not otherwise
indicated, as recommended by

manufacturer or os required for proper identification and
operation/maintenance of electrical

systems and equipment.

6. APPLICATION AND INSTALIATION

A, Generol Instoallation Requirements:

1. Install electrical identification products as indicated, in accordance
with manufacturer’s

written instructions and requirements of NEC.

2. Coordination: Where identification is to be applied to surfaces which
require finish, install

identification ofter completion of pointing.

3. Regulations: Comply with governing regulations and requests of
governing authorities for

identification of electrical work.

MICHAEL LEGG ARCHITECTURE

Michael Gregory Legg
RA RIBA

26116 High Timber Pass St
San Antonio, Texas 78260
ph. 210-416 4935

michael@mlarchitecture.info
www.michaelleggarchitecture.com

DRAWING
COORDINATION

Architectural, Landscape, Civil,
Structural, Mechanical and
Electrical drawings are interrelated.
General Contractor and all Sub
Contractors shall review and
coordinate the entire set of
drawings and specifications

ng,

de Cross

GAMEDAY

190 Creeks
New Braunfels, 78130 Texas

(m3| DATE DESCRIPTION BY |
>
—
m

NTS

PROJECT NO.
04-26-26

SHEET NO.
Specifications

A9.00

8. Communications systems terminal cabinets; sound, CClV, clock,

+AalAanlhAanAa A+~


AutoCAD SHX Text
DATE

AutoCAD SHX Text
BY

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
190 Creekside Crossing,  New Braunfels, 78130 Texas

AutoCAD SHX Text
GAMEDAY

AutoCAD SHX Text
DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16150 - MOTOR CONTROLLERS AND CONTACTORS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract including General and Division 1 Specification  Sections, apply to work of this section. 2. SCOPE A. The work, apparatus and materials which shall be furnished under these specifications and  accompanying drawings shall include all items specified hereinafter and shown on the drawings. All  other materials necessary for the complete installation shall be furnished and installed by the  Contractor to provide complete electrical systems as indicated on the drawings and as specified  herein. B. Coordinate all required interlocks with Division 15. Motor starters shall contain the necessary  auxiliary contacts and control coil voltage to interface with the HVAC temperature control system  and fire alarm control system. 3. DESCRIPTION OF WORK A. Extent of motor controller work is indicated by drowings ond schedules. Types of motor  controllers specified in this section include the following: 1. Monuol motor starters. 2. Combination disconnect/FVNR motor starters. 4. QUALITY ASSURANCE A. Manufacturers: Generol Electric, Square D, Allen Bradley. B. Installer's Qualifications: Firm with ot least 3 yeors of successful installation experience on  projects with electrical motor controller won< similar to that required for this project. C. Codes ond Standards: 1. NEMA Compliance: Comply with applicable requirements of NEMA Standards Publications pertaining  to motor controllers. 2. UL Compliance ond Labeling: Comply with applicable requirements of UL safety standards  pertaining to motor controllers. Provide motor controllers ond components which have been UL-listed  ond labeled. 3. NEC Compliance: Comply with applicable requirements of NEC pertaining to construction and  installation of motor controllers. 5. SUBMITTALS A. Product Doto: Submit manufacturer's technical product data, including specifications and  installation instructions, for each type of motor controller required. Include data substantiating  that materials comply with requirements. 6. INDMDUAL MOTOR CONTROLLERS A. Manual motor starters for 115 volts, single phase motors one horsepower and smaller, shall be  single pole, horsepower roted switches with thermal overload units and heaters. Starters shall be  Aflen-Brodley Bulletin 609, General Electric CR-101 or Square D Closs 2510 with stainless steel  cover plates. B. Magnetic full voltage starters for three phase motors shall be three pole, horsepower rated,  magnetically operated with three thermal overload units and heaters. Starters shall be  Allen-Bradley Bulletin 509, General Electric CR-306 or Square D Closs 8536. Provide Hand-Off-Auto selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o  minimum of two normally open and two normally closed auxiliary contacts, control power transformer  fused on primary and secondary, control coil, ond three overload heaters with reset button.   Provide control power ond coil voltage os required for interlock with the HVAC temperature control system and fire alarm system. Starters shall be the Nemo size indicated on the drawings but shall be a minimum size one. C. Combination magnetic, full voltage starters for three phase motors shall be three pole  horsepower roted, magnetically operated contacts, with three thermal overload units and heaters. A  three pole horsepower roted, fusible disconnect switch shall also be included integral within the  enclosure. Provide fuses sized as recommended by the motor manufacturer. Starters shall be  Allen-Bradley Bulletin 512, General Electric CR-308 or Square D Closs 8538. Provide Hand-Off-Auto  selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o minimum of two normally open and two normally closed  auxiliary contacts, control power transformer fused on primary ond secondary, control coil, ond  three overload heaters with reset button. Provide control power ond coil voltage os required for  interlock with the HVAC temperature control system ond fire olorm system. Starters shall be the  Nemo size indicated on the drawings but shall be o minimum size one. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on circuit and motor disconnect switches. B. Wiring Oiogroms: Submit power and control wiring diagrams for circuit and motor disconnects  including connections to power and control panels, and feeders. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering circuit  and motor disconnects which moy be incorporated in the work include the following OEA: 4. General Electric Co. 5. Square D Company 6. ITE/Seimens 6. FABRICATED SWITCHES A. Heavy-Duty Safety Switches: Provide surface-mounted, heavy-duty type, sheet-steel enclosed  safety switches, of types, sizes ond electrical characteristics indicated; fusible or non-fusible  type os indicated, amperes os indicated, 60 Hz, 3-blodes, 4-poles, solid neutral; and incorporating  quick-make, quick-break type switches; construct so that switch blades ore visible in OFF position  with door open. Equip with operating handle which is integrol port of enclosure base ond whose  operating position is easily recognizable, ond is podlockoble in OFF position; construct current  carrying parts of high-conductivity copper, with silver-tungsten type switch contacts, and positive  pressure type reinforced fuse clips. Provide NEMA Type 3R enclosures, where applicable. Provide  grounding kit. Provide 240 volt roted switches for 208Y/120 volt systems and 600 volt roted switches for 277Y/480 volt  systems. 1. Fuses: Provide fuses for safety switches, as recommended by the manufacturer of the equipment to  be protected, of classes, types, and ratings needed to fulfill electrical requirements for service  indicated. Provide R-clips for all fuse holders. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. A. Unless otherwise indicated, motor controllers shown on the drawings shall be furnished and  installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. a. Closs RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.  Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the same for not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTI 7. INSTALIATION OF CIRCUIT AND MOTOR DISCONNECT SWITCHES A. Install circuit and motor disconnect switches os indicated, complying with manufacturer's  written instructions, applicable requirements of NEC, NEMA, and NECA's "Standard of Installation",  and in occordonce with recognized industry practices. B. Coordinate circuit ond motor disconnect switch installation work with electrical raceway ond  coble work, as necessary for proper interface. C. Install disconnect switches for use with motor-driven appliances, ond motors ond controllers  within sight of controller position unless otherwise indicated. D. Provide o nomeplote indicating the equipment served and protected. 6. GROUNDING A. Provide equipment grounding connections, sufficiently tight ta assure a permanent and effective  ground, for electrical disconnect switches where indicated. 9. FlELD QUALITY CONTROL A. Subsequent to completion of installation of electrical disconnect switches, energize circuitry  ond demonstrate capability and compliance with requirements. Where possible, correct malfunctioning  units ot project site, then retest to demonstrate compliance; otherwise remove ond replace with new  units ond retest. B. Pointing: repair all scrotches to factory pointed and primed finish with factory supplied  touch-up paint. SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract. including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 8. This section is a Division-16 Basic Electrical Materials and Methods section, and is port of  each Division-16 section making reference to overcurrent protective devices specified herein. 2. DESCRIPTION OF WORK A. Extent of overcurrent protective device work is indicated by drawings and schedules. B. Types of overcurrent protective devices in this section include the following: 1. Circuit Breakers: D. Provide oil occesories indicated on the drawings, including occesories indicated on the panel  schedules, such os shunt trips, ground fault protection, undervoltoge trips, etc. Accessories shall  be manufactured by the same manufacturer as the circuit breaker. E. All circuit breakers used to protect heating, ventilation or air conditioning circuits shall be  listed HACR type. 7. FUSES A. General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and overage  time/current ond peak let-through current characteristics indicated, which comply with  manufacturer's standard design, materials, and construction in accordance with published product  information, ond with industry standards and configurations. B. Closs RK5 Dual-Element Time-Deloy Fuses: Provide UL Closs RK-5 dual element time-delay fuses roted 600 V, 60 Hz, amperes as required by the manufacturer of the equipment being  protected, with 200,000 RMS symmetrical interrupting current roting for protecting motors. 6. INSTALlATION OF OVERCURRENT PROTECTIVE DEVICES A. Install overcurrent protective devices as indicated, in accordance with manufacturer's written  instructions and with recognized industry practices to ensure that protective devices comply with  requirements. Comply with NEC ond NEMA standards for installation of overcurrent protective  devices. B. Coordinate with other won<, including electrical wiring work, os necessary to interface  installation of overcurrent protective devices with other work. C. Fasten circuit breakers without causing mechoincol stresses, twisting or misalignment being  exerted by clomps, supports, or cabling. D. Set field-adjustable circuit breakers for trip settings os indicated, subsequent to installation  of units. E. Install fuses, if any, in fused circuit breakers. 9. ADJUST AND CLEAN A. Inspect circuit-breaker operating mechanisms for malfunctioning ond, where necessary, adjust  units for free mechanical movement. 10. FlELD QUALITY CONTROL A. Prior to energization of overcurrent protective devices, test devices for continuity of  circuitry and for short-circuits. Correct malfunctioning units, and then demonstrate compliance  with requirements. SECTION 16190 - SUPPORTING DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to won< of this section. B. This section is o Division-16 Basic Electrical Materials and Methods section, and is a part of  each Division-16 section making reference to electrical supporting devices specified herein. 2. DESCRIPTION OF WORK A. Extent of supports, anchors, sleeves, and seals is indicated by drawings ond schedules ond/or  specified in other Division-16 sections. B. Types of supports, anchors, sleeves, and seals specified in this section include the following: 2. Clevis hangers 3. C-clomps 4. I-beam clamps 5. One-hole conduit strops 6. Round steel rods 7. Lead expansion anchors 8. Toggle bolts 9. Woll and floor seals C. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment. are  specified as port of that equipment assembly in other Division-16 sections. E. Sleeves ond Seals: Provide sleeves ond seals, of types, sizes, ond materials indicated, with the following construction features: 1. Woll ond Floor Seals: Provide factory-assembled watertight wall ond floor seals, of types and  sizes indicated; suitable for sealing around conduit, pipe, or buting passing through concrete  floors and walls. Construct seals with steel sleeves, malleable iron body, neoprene sealing  grommets and rings, metal pressure rings, pressure clomps, ond cop screws. F. U-Chonnel Strut Systems: Provide U-chonnel strut system for supporting electrical equipment,  12-goge hot-dip galvanized steel, of types and sizes indicated; construct with 9/16" dio. holes, 8"  o.c. on top surface, with standard finish, ond with the following fittings which mote and match  U-chonnel. 1. Fixture hangers 2. Channel hangers 3. Thinwoll conduit clomps 4. Rigid conduit clomps 5. Conduit hangers 6. U-bolts G. Available Manufacturers: Subject to compliance with requirements, manufacturers offering channel  systems which may be incorporated in the work include, but ore not limited to, the following OEA: 1. Greenfield Mfg. Co.; Inc. 2. Midland-Ross Corp. 3. OZ/Gedney Div.; General Signal Corp. 4. Power-Strut Div.; Van Huffel Tube Corp. 5, Unistrut Div.; GTE Products Corp. H. Pipe Sleeves: Provide pipe sleeves of one of the following: 1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint,  welded spiral seams, or welded longitudinal joint. Fabricate sleeves from the following gage metal:  3" and smaller, 20-goge; 4" to 6", 16-goge; over 6", 14-goge. 2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 3. Iron Pipe: Fabricate from cost-iron or ductile-iron pipe; remove burrs. 4. Plastic Pipe: Fabricate from Schedule 80 PVC plos tic pipe; remove burrs. I. Sleeve Seals: Provide sleeves for piping which penetrates foundation walls below grade, or  exterior walls. Calk between sleeve ond pipe with non-toxic, UL-classified colking material to  ensure watertight seal. 5. INSTALIATION OF SUPPORTING DEVICES A. Install hangers, anchors, sleeves, ond seals as indicated, in accordance with manufacturer's  written instructions and with recognized industry proctices to insure supporting devices comply  with requirements. Comply with requirements of NECA ond NEC for installation of supporting devices. B. Coordinate with other electrical won<, including raceway ond wiring work, os necessary to  interface installation of supporting devices with other work. Coordinate support locations with  other structural ond mechanical trodes. Supports shall not be attached to mechanical or electrical  piping, conduit, ductwor1<, ceiling grid system or any other non-structural member. C. Install hangers, supports, clomps, ond attachments to support piping properly from building  structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together on  trapeze type hangers where possible. Install supports with spacings indicated ond in compliance  with NEC requirements. SECTION 16195 - ELECTRICAL IDENTIFICATION 1. REIATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 9. OPERATIONAL IDENTIFlCATION AND WARNINGS A. General: Wherever reasonably required to ensure safe and efficient operation and maintenance of  electrical systems, and electrically connected mechanical systems and general systems ond  equipment, including prevention of misuse of electrical facilities by unauthorized personnel,  install self-adhesive plastic signs or similar equivalent identification, instruction or warnings  on switches, outlets and other controls, devices and doors of electrical enclosures. Where detailed  instructions or explanations are needed, provide plasticized tags with clearly written messages  adequate for intended purposes. 10. EQUIPMENT/SYSTEM IDENTIFICATION- WHERE APPLICABLE A. General: Install engraved plostic-lominote sign on each major unit of electrical equipment in  building; including central or master unit of each electrical system including communication/  control/signal systems, unless unit is specified with its own self-explanatory identification or signal system. Except as otherwise indicated, provide single line of text, 1/2" high lettering, on 1-1 /2" high sign (2" high where 2 lines ore  required), block lettering in white field. Provide text matching terminology and numbering of the contract documents and shop drawings. Provide signs for each unit of the following  categories of electrical won<: 1. Switchboard, panelboords, electrical cabinets, disconnect switches and enclosures 2. Access poneI/doors to electrical facilities 3. Tronsformers 4. Intercom system master station 5. lV/audio monitoring master station 6. Fire olorm master station 7. Each switch in moin switchboard 8. Communications systems terminal cabinets; sound, CClV, clock, telephone, etc. B. Install signs at locations indicated or, where not otherwise indicated, at location for best  convenience of viewing without interference with operation and maintenance of equipment. Secure to  substrate with fasteners, except use adhesive where fasteners should not or cannot penetrate  substrate. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. A. Unless otherwise indicated, motor controllers shown on the drawings shall be furnished and  installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. a. Closs RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.  Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the same for not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.

AutoCAD SHX Text
DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16150 - MOTOR CONTROLLERS AND CONTACTORS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract including General and Division 1 Specification  Sections, apply to work of this section. 2. SCOPE A. The work, apparatus and materials which shall be furnished under these specifications and  accompanying drawings shall include all items specified hereinafter and shown on the drawings. All  other materials necessary for the complete installation shall be furnished and installed by the  Contractor to provide complete electrical systems as indicated on the drawings and as specified  herein. B. Coordinate all required interlocks with Division 15. Motor starters shall contain the necessary  auxiliary contacts and control coil voltage to interface with the HVAC temperature control system  and fire alarm control system. 3. DESCRIPTION OF WORK A. Extent of motor controller work is indicated by drowings ond schedules. Types of motor  controllers specified in this section include the following: 1. Monuol motor starters. 2. Combination disconnect/FVNR motor starters. 4. QUALITY ASSURANCE A. Manufacturers: Generol Electric, Square D, Allen Bradley. B. Installer's Qualifications: Firm with ot least 3 yeors of successful installation experience on  projects with electrical motor controller won< similar to that required for this project. C. Codes ond Standards: 1. NEMA Compliance: Comply with applicable requirements of NEMA Standards Publications pertaining  to motor controllers. 2. UL Compliance ond Labeling: Comply with applicable requirements of UL safety standards  pertaining to motor controllers. Provide motor controllers ond components which have been UL-listed  ond labeled. 3. NEC Compliance: Comply with applicable requirements of NEC pertaining to construction and  installation of motor controllers. 5. SUBMITTALS A. Product Doto: Submit manufacturer's technical product data, including specifications and  installation instructions, for each type of motor controller required. Include data substantiating  that materials comply with requirements. 6. INDMDUAL MOTOR CONTROLLERS A. Manual motor starters for 115 volts, single phase motors one horsepower and smaller, shall be  single pole, horsepower roted switches with thermal overload units and heaters. Starters shall be  Aflen-Brodley Bulletin 609, General Electric CR-101 or Square D Closs 2510 with stainless steel  cover plates. B. Magnetic full voltage starters for three phase motors shall be three pole, horsepower rated,  magnetically operated with three thermal overload units and heaters. Starters shall be  Allen-Bradley Bulletin 509, General Electric CR-306 or Square D Closs 8536. Provide Hand-Off-Auto selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o  minimum of two normally open and two normally closed auxiliary contacts, control power transformer  fused on primary and secondary, control coil, ond three overload heaters with reset button.   Provide control power ond coil voltage os required for interlock with the HVAC temperature control system and fire alarm system. Starters shall be the Nemo size indicated on the drawings but shall be a minimum size one. C. Combination magnetic, full voltage starters for three phase motors shall be three pole  horsepower roted, magnetically operated contacts, with three thermal overload units and heaters. A  three pole horsepower roted, fusible disconnect switch shall also be included integral within the  enclosure. Provide fuses sized as recommended by the motor manufacturer. Starters shall be  Allen-Bradley Bulletin 512, General Electric CR-308 or Square D Closs 8538. Provide Hand-Off-Auto  selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o minimum of two normally open and two normally closed  auxiliary contacts, control power transformer fused on primary ond secondary, control coil, ond  three overload heaters with reset button. Provide control power ond coil voltage os required for  interlock with the HVAC temperature control system ond fire olorm system. Starters shall be the  Nemo size indicated on the drawings but shall be o minimum size one. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on circuit and motor disconnect switches. B. Wiring Oiogroms: Submit power and control wiring diagrams for circuit and motor disconnects  including connections to power and control panels, and feeders. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering circuit  and motor disconnects which moy be incorporated in the work include the following OEA: 4. General Electric Co. 5. Square D Company 6. ITE/Seimens 6. FABRICATED SWITCHES A. Heavy-Duty Safety Switches: Provide surface-mounted, heavy-duty type, sheet-steel enclosed  safety switches, of types, sizes ond electrical characteristics indicated; fusible or non-fusible  type os indicated, amperes os indicated, 60 Hz, 3-blodes, 4-poles, solid neutral; and incorporating  quick-make, quick-break type switches; construct so that switch blades ore visible in OFF position  with door open. Equip with operating handle which is integrol port of enclosure base ond whose  operating position is easily recognizable, ond is podlockoble in OFF position; construct current  carrying parts of high-conductivity copper, with silver-tungsten type switch contacts, and positive  pressure type reinforced fuse clips. Provide NEMA Type 3R enclosures, where applicable. Provide  grounding kit. Provide 240 volt roted switches for 208Y/120 volt systems and 600 volt roted switches for 277Y/480 volt  systems. 1. Fuses: Provide fuses for safety switches, as recommended by the manufacturer of the equipment to  be protected, of classes, types, and ratings needed to fulfill electrical requirements for service  indicated. Provide R-clips for all fuse holders. 7. INSTALIATION OF CIRCUIT AND MOTOR DISCONNECT SWITCHES A. Install circuit and motor disconnect switches os indicated, complying with manufacturer's  written instructions, applicable requirements of NEC, NEMA, and NECA's "Standard of Installation",  and in occordonce with recognized industry practices. B. Coordinate circuit ond motor disconnect switch installation work with electrical raceway ond  coble work, as necessary for proper interface. C. Install disconnect switches for use with motor-driven appliances, ond motors ond controllers  within sight of controller position unless otherwise indicated. D. Provide o nomeplote indicating the equipment served and protected. 6. GROUNDING A. Provide equipment grounding connections, sufficiently tight ta assure a permanent and effective  ground, for electrical disconnect switches where indicated. 9. FlELD QUALITY CONTROL A. Subsequent to completion of installation of electrical disconnect switches, energize circuitry  ond demonstrate capability and compliance with requirements. Where possible, correct malfunctioning  units ot project site, then retest to demonstrate compliance; otherwise remove ond replace with new  units ond retest. B. Pointing: repair all scrotches to factory pointed and primed finish with factory supplied  touch-up paint. SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract. including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 8. This section is a Division-16 Basic Electrical Materials and Methods section, and is port of  each Division-16 section making reference to overcurrent protective devices specified herein. 2. DESCRIPTION OF WORK A. Extent of overcurrent protective device work is indicated by drawings and schedules. B. Types of overcurrent protective devices in this section include the following: 1. Circuit Breakers: D. Provide oil occesories indicated on the drawings, including occesories indicated on the panel  schedules, such os shunt trips, ground fault protection, undervoltoge trips, etc. Accessories shall  be manufactured by the same manufacturer as the circuit breaker. E. All circuit breakers used to protect heating, ventilation or air conditioning circuits shall be  listed HACR type. 7. FUSES A. General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and overage  time/current ond peak let-through current characteristics indicated, which comply with  manufacturer's standard design, materials, and construction in accordance with published product  information, ond with industry standards and configurations. B. Closs RK5 Dual-Element Time-Deloy Fuses: Provide UL Closs RK-5 dual element time-delay fuses roted 600 V, 60 Hz, amperes as required by the manufacturer of the equipment being  protected, with 200,000 RMS symmetrical interrupting current roting for protecting motors. 6. INSTALlATION OF OVERCURRENT PROTECTIVE DEVICES A. Install overcurrent protective devices as indicated, in accordance with manufacturer's written  instructions and with recognized industry practices to ensure that protective devices comply with  requirements. Comply with NEC ond NEMA standards for installation of overcurrent protective  devices. B. Coordinate with other won<, including electrical wiring work, os necessary to interface  installation of overcurrent protective devices with other work. C. Fasten circuit breakers without causing mechoincol stresses, twisting or misalignment being  exerted by clomps, supports, or cabling. D. Set field-adjustable circuit breakers for trip settings os indicated, subsequent to installation  of units. E. Install fuses, if any, in fused circuit breakers. 9. ADJUST AND CLEAN A. Inspect circuit-breaker operating mechanisms for malfunctioning ond, where necessary, adjust  units for free mechanical movement. 10. FlELD QUALITY CONTROL A. Prior to energization of overcurrent protective devices, test devices for continuity of  circuitry and for short-circuits. Correct malfunctioning units, and then demonstrate compliance  with requirements. SECTION 16190 - SUPPORTING DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to won< of this section. B. This section is o Division-16 Basic Electrical Materials and Methods section, and is a part of  each Division-16 section making reference to electrical supporting devices specified herein. 2. DESCRIPTION OF WORK A. Extent of supports, anchors, sleeves, and seals is indicated by drawings ond schedules ond/or  specified in other Division-16 sections. B. Types of supports, anchors, sleeves, and seals specified in this section include the following: 2. Clevis hangers 3. C-clomps 4. I-beam clamps 5. One-hole conduit strops 6. Round steel rods 7. Lead expansion anchors 8. Toggle bolts 9. Woll and floor seals C. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment. are  specified as port of that equipment assembly in other Division-16 sections. E. Sleeves ond Seals: Provide sleeves ond seals, of types, sizes, ond materials indicated, with the following construction features: 1. Woll ond Floor Seals: Provide factory-assembled watertight wall ond floor seals, of types and  sizes indicated; suitable for sealing around conduit, pipe, or buting passing through concrete  floors and walls. Construct seals with steel sleeves, malleable iron body, neoprene sealing  grommets and rings, metal pressure rings, pressure clomps, ond cop screws. F. U-Chonnel Strut Systems: Provide U-chonnel strut system for supporting electrical equipment,  12-goge hot-dip galvanized steel, of types and sizes indicated; construct with 9/16" dio. holes, 8"  o.c. on top surface, with standard finish, ond with the following fittings which mote and match  U-chonnel. 1. Fixture hangers 2. Channel hangers 3. Thinwoll conduit clomps 4. Rigid conduit clomps 5. Conduit hangers 6. U-bolts G. Available Manufacturers: Subject to compliance with requirements, manufacturers offering channel  systems which may be incorporated in the work include, but ore not limited to, the following OEA: 1. Greenfield Mfg. Co.; Inc. 2. Midland-Ross Corp. 3. OZ/Gedney Div.; General Signal Corp. 4. Power-Strut Div.; Van Huffel Tube Corp. 5, Unistrut Div.; GTE Products Corp. H. Pipe Sleeves: Provide pipe sleeves of one of the following: 1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint,  welded spiral seams, or welded longitudinal joint. Fabricate sleeves from the following gage metal:  3" and smaller, 20-goge; 4" to 6", 16-goge; over 6", 14-goge. 2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 3. Iron Pipe: Fabricate from cost-iron or ductile-iron pipe; remove burrs. 4. Plastic Pipe: Fabricate from Schedule 80 PVC plos tic pipe; remove burrs. I. Sleeve Seals: Provide sleeves for piping which penetrates foundation walls below grade, or  exterior walls. Calk between sleeve ond pipe with non-toxic, UL-classified colking material to  ensure watertight seal. 5. INSTALIATION OF SUPPORTING DEVICES A. Install hangers, anchors, sleeves, ond seals as indicated, in accordance with manufacturer's  written instructions and with recognized industry proctices to insure supporting devices comply  with requirements. Comply with requirements of NECA ond NEC for installation of supporting devices. B. Coordinate with other electrical won<, including raceway ond wiring work, os necessary to  interface installation of supporting devices with other work. Coordinate support locations with  other structural ond mechanical trodes. Supports shall not be attached to mechanical or electrical  piping, conduit, ductwor1<, ceiling grid system or any other non-structural member. C. Install hangers, supports, clomps, ond attachments to support piping properly from building  structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together on  trapeze type hangers where possible. Install supports with spacings indicated ond in compliance  with NEC requirements. SECTION 16195 - ELECTRICAL IDENTIFICATION 1. REIATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 9. OPERATIONAL IDENTIFlCATION AND WARNINGS A. General: Wherever reasonably required to ensure safe and efficient operation and maintenance of  electrical systems, and electrically connected mechanical systems and general systems ond  equipment, including prevention of misuse of electrical facilities by unauthorized personnel,  install self-adhesive plastic signs or similar equivalent identification, instruction or warnings  on switches, outlets and other controls, devices and doors of electrical enclosures. Where detailed  instructions or explanations are needed, provide plasticized tags with clearly written messages  adequate for intended purposes. 10. EQUIPMENT/SYSTEM IDENTIFICATION- WHERE APPLICABLE A. General: Install engraved plostic-lominote sign on each major unit of electrical equipment in  building; including central or master unit of each electrical system including communication/  control/signal systems, unless unit is specified with its own self-explanatory identification or signal system. Except as otherwise indicated, provide single line of text, 1/2" high lettering, on 1-1 /2" high sign (2" high where 2 lines ore  required), block lettering in white field. Provide text matching terminology and numbering of the contract documents and shop drawings. Provide signs for each unit of the following  categories of electrical won<: 1. Switchboard, panelboords, electrical cabinets, disconnect switches and enclosures 2. Access poneI/doors to electrical facilities 3. Tronsformers 4. Intercom system master station 5. lV/audio monitoring master station 6. Fire olorm master station 7. Each switch in moin switchboard 8. Communications systems terminal cabinets; sound, CClV, clock, telephone, etc. B. Install signs at locations indicated or, where not otherwise indicated, at location for best  convenience of viewing without interference with operation and maintenance of equipment. Secure to  substrate with fasteners, except use adhesive where fasteners should not or cannot penetrate  substrate. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. A. Unless otherwise indicated, motor controllers shown on the drawings shall be furnished and  installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. a. Closs RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.  Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the same for not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16150 - MOTOR CONTROLLERS AND CONTACTORS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract including General and Division 1 Specification  Sections, apply to work of this section. 2. SCOPE A. The work, apparatus and materials which shall be furnished under these specifications and  accompanying drawings shall include all items specified hereinafter and shown on the drawings. All  other materials necessary for the complete installation shall be furnished and installed by the  Contractor to provide complete electrical systems as indicated on the drawings and as specified  herein. B. Coordinate all required interlocks with Division 15. Motor starters shall contain the necessary  auxiliary contacts and control coil voltage to interface with the HVAC temperature control system  and fire alarm control system. 3. DESCRIPTION OF WORK A. Extent of motor controller work is indicated by drowings ond schedules. Types of motor  controllers specified in this section include the following: 1. Monuol motor starters. 2. Combination disconnect/FVNR motor starters. 4. QUALITY ASSURANCE A. Manufacturers: Generol Electric, Square D, Allen Bradley. B. Installer's Qualifications: Firm with ot least 3 yeors of successful installation experience on  projects with electrical motor controller won< similar to that required for this project. C. Codes ond Standards: 1. NEMA Compliance: Comply with applicable requirements of NEMA Standards Publications pertaining  to motor controllers. 2. UL Compliance ond Labeling: Comply with applicable requirements of UL safety standards  pertaining to motor controllers. Provide motor controllers ond components which have been UL-listed  ond labeled. 3. NEC Compliance: Comply with applicable requirements of NEC pertaining to construction and  installation of motor controllers. 5. SUBMITTALS A. Product Doto: Submit manufacturer's technical product data, including specifications and  installation instructions, for each type of motor controller required. Include data substantiating  that materials comply with requirements. 6. INDMDUAL MOTOR CONTROLLERS A. Manual motor starters for 115 volts, single phase motors one horsepower and smaller, shall be  single pole, horsepower roted switches with thermal overload units and heaters. Starters shall be  Aflen-Brodley Bulletin 609, General Electric CR-101 or Square D Closs 2510 with stainless steel  cover plates. B. Magnetic full voltage starters for three phase motors shall be three pole, horsepower rated,  magnetically operated with three thermal overload units and heaters. Starters shall be  Allen-Bradley Bulletin 509, General Electric CR-306 or Square D Closs 8536. Provide Hand-Off-Auto selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o  minimum of two normally open and two normally closed auxiliary contacts, control power transformer  fused on primary and secondary, control coil, ond three overload heaters with reset button.   Provide control power ond coil voltage os required for interlock with the HVAC temperature control system and fire alarm system. Starters shall be the Nemo size indicated on the drawings but shall be a minimum size one. C. Combination magnetic, full voltage starters for three phase motors shall be three pole  horsepower roted, magnetically operated contacts, with three thermal overload units and heaters. A  three pole horsepower roted, fusible disconnect switch shall also be included integral within the  enclosure. Provide fuses sized as recommended by the motor manufacturer. Starters shall be  Allen-Bradley Bulletin 512, General Electric CR-308 or Square D Closs 8538. Provide Hand-Off-Auto  selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o minimum of two normally open and two normally closed  auxiliary contacts, control power transformer fused on primary ond secondary, control coil, ond  three overload heaters with reset button. Provide control power ond coil voltage os required for  interlock with the HVAC temperature control system ond fire olorm system. Starters shall be the  Nemo size indicated on the drawings but shall be o minimum size one. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on circuit and motor disconnect switches. B. Wiring Oiogroms: Submit power and control wiring diagrams for circuit and motor disconnects  including connections to power and control panels, and feeders. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering circuit  and motor disconnects which moy be incorporated in the work include the following OEA: 4. General Electric Co. 5. Square D Company 6. ITE/Seimens 6. FABRICATED SWITCHES A. Heavy-Duty Safety Switches: Provide surface-mounted, heavy-duty type, sheet-steel enclosed  safety switches, of types, sizes ond electrical characteristics indicated; fusible or non-fusible  type os indicated, amperes os indicated, 60 Hz, 3-blodes, 4-poles, solid neutral; and incorporating  quick-make, quick-break type switches; construct so that switch blades ore visible in OFF position  with door open. Equip with operating handle which is integrol port of enclosure base ond whose  operating position is easily recognizable, ond is podlockoble in OFF position; construct current  carrying parts of high-conductivity copper, with silver-tungsten type switch contacts, and positive  pressure type reinforced fuse clips. Provide NEMA Type 3R enclosures, where applicable. Provide  grounding kit. Provide 240 volt roted switches for 208Y/120 volt systems and 600 volt roted switches for 277Y/480 volt  systems. 1. Fuses: Provide fuses for safety switches, as recommended by the manufacturer of the equipment to  be protected, of classes, types, and ratings needed to fulfill electrical requirements for service  indicated. Provide R-clips for all fuse holders. 7. INSTALIATION OF CIRCUIT AND MOTOR DISCONNECT SWITCHES A. Install circuit and motor disconnect switches os indicated, complying with manufacturer's  written instructions, applicable requirements of NEC, NEMA, and NECA's "Standard of Installation",  and in occordonce with recognized industry practices. B. Coordinate circuit ond motor disconnect switch installation work with electrical raceway ond  coble work, as necessary for proper interface. C. Install disconnect switches for use with motor-driven appliances, ond motors ond controllers  within sight of controller position unless otherwise indicated. D. Provide o nomeplote indicating the equipment served and protected. 6. GROUNDING A. Provide equipment grounding connections, sufficiently tight ta assure a permanent and effective  ground, for electrical disconnect switches where indicated. 9. FlELD QUALITY CONTROL A. Subsequent to completion of installation of electrical disconnect switches, energize circuitry  ond demonstrate capability and compliance with requirements. Where possible, correct malfunctioning  units ot project site, then retest to demonstrate compliance; otherwise remove ond replace with new  units ond retest. B. Pointing: repair all scrotches to factory pointed and primed finish with factory supplied  touch-up paint. SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract. including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 8. This section is a Division-16 Basic Electrical Materials and Methods section, and is port of  each Division-16 section making reference to overcurrent protective devices specified herein. 2. DESCRIPTION OF WORK A. Extent of overcurrent protective device work is indicated by drawings and schedules. B. Types of overcurrent protective devices in this section include the following: 1. Circuit Breakers: D. Provide oil occesories indicated on the drawings, including occesories indicated on the panel  schedules, such os shunt trips, ground fault protection, undervoltoge trips, etc. Accessories shall  be manufactured by the same manufacturer as the circuit breaker. E. All circuit breakers used to protect heating, ventilation or air conditioning circuits shall be  listed HACR type. 7. FUSES A. General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and overage  time/current ond peak let-through current characteristics indicated, which comply with  manufacturer's standard design, materials, and construction in accordance with published product  information, ond with industry standards and configurations. B. Closs RK5 Dual-Element Time-Deloy Fuses: Provide UL Closs RK-5 dual element time-delay fuses roted 600 V, 60 Hz, amperes as required by the manufacturer of the equipment being  protected, with 200,000 RMS symmetrical interrupting current roting for protecting motors. 6. INSTALlATION OF OVERCURRENT PROTECTIVE DEVICES A. Install overcurrent protective devices as indicated, in accordance with manufacturer's written  instructions and with recognized industry practices to ensure that protective devices comply with  requirements. Comply with NEC ond NEMA standards for installation of overcurrent protective  devices. B. Coordinate with other won<, including electrical wiring work, os necessary to interface  installation of overcurrent protective devices with other work. C. Fasten circuit breakers without causing mechoincol stresses, twisting or misalignment being  exerted by clomps, supports, or cabling. D. Set field-adjustable circuit breakers for trip settings os indicated, subsequent to installation  of units. E. Install fuses, if any, in fused circuit breakers. 9. ADJUST AND CLEAN A. Inspect circuit-breaker operating mechanisms for malfunctioning ond, where necessary, adjust  units for free mechanical movement. 10. FlELD QUALITY CONTROL A. Prior to energization of overcurrent protective devices, test devices for continuity of  circuitry and for short-circuits. Correct malfunctioning units, and then demonstrate compliance  with requirements. SECTION 16190 - SUPPORTING DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to won< of this section. B. This section is o Division-16 Basic Electrical Materials and Methods section, and is a part of  each Division-16 section making reference to electrical supporting devices specified herein. 2. DESCRIPTION OF WORK A. Extent of supports, anchors, sleeves, and seals is indicated by drawings ond schedules ond/or  specified in other Division-16 sections. B. Types of supports, anchors, sleeves, and seals specified in this section include the following: 2. Clevis hangers 3. C-clomps 4. I-beam clamps 5. One-hole conduit strops 6. Round steel rods 7. Lead expansion anchors 8. Toggle bolts 9. Woll and floor seals C. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment. are  specified as port of that equipment assembly in other Division-16 sections. E. Sleeves ond Seals: Provide sleeves ond seals, of types, sizes, ond materials indicated, with the following construction features: 1. Woll ond Floor Seals: Provide factory-assembled watertight wall ond floor seals, of types and  sizes indicated; suitable for sealing around conduit, pipe, or buting passing through concrete  floors and walls. Construct seals with steel sleeves, malleable iron body, neoprene sealing  grommets and rings, metal pressure rings, pressure clomps, ond cop screws. F. U-Chonnel Strut Systems: Provide U-chonnel strut system for supporting electrical equipment,  12-goge hot-dip galvanized steel, of types and sizes indicated; construct with 9/16" dio. holes, 8"  o.c. on top surface, with standard finish, ond with the following fittings which mote and match  U-chonnel. 1. Fixture hangers 2. Channel hangers 3. Thinwoll conduit clomps 4. Rigid conduit clomps 5. Conduit hangers 6. U-bolts G. Available Manufacturers: Subject to compliance with requirements, manufacturers offering channel  systems which may be incorporated in the work include, but ore not limited to, the following OEA: 1. Greenfield Mfg. Co.; Inc. 2. Midland-Ross Corp. 3. OZ/Gedney Div.; General Signal Corp. 4. Power-Strut Div.; Van Huffel Tube Corp. 5, Unistrut Div.; GTE Products Corp. H. Pipe Sleeves: Provide pipe sleeves of one of the following: 1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint,  welded spiral seams, or welded longitudinal joint. Fabricate sleeves from the following gage metal:  3" and smaller, 20-goge; 4" to 6", 16-goge; over 6", 14-goge. 2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 3. Iron Pipe: Fabricate from cost-iron or ductile-iron pipe; remove burrs. 4. Plastic Pipe: Fabricate from Schedule 80 PVC plos tic pipe; remove burrs. I. Sleeve Seals: Provide sleeves for piping which penetrates foundation walls below grade, or  exterior walls. Calk between sleeve ond pipe with non-toxic, UL-classified colking material to  ensure watertight seal. 5. INSTALIATION OF SUPPORTING DEVICES A. Install hangers, anchors, sleeves, ond seals as indicated, in accordance with manufacturer's  written instructions and with recognized industry proctices to insure supporting devices comply  with requirements. Comply with requirements of NECA ond NEC for installation of supporting devices. B. Coordinate with other electrical won<, including raceway ond wiring work, os necessary to  interface installation of supporting devices with other work. Coordinate support locations with  other structural ond mechanical trodes. Supports shall not be attached to mechanical or electrical  piping, conduit, ductwor1<, ceiling grid system or any other non-structural member. C. Install hangers, supports, clomps, ond attachments to support piping properly from building  structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together on  trapeze type hangers where possible. Install supports with spacings indicated ond in compliance  with NEC requirements. SECTION 16195 - ELECTRICAL IDENTIFICATION 1. REIATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 9. OPERATIONAL IDENTIFlCATION AND WARNINGS A. General: Wherever reasonably required to ensure safe and efficient operation and maintenance of  electrical systems, and electrically connected mechanical systems and general systems ond  equipment, including prevention of misuse of electrical facilities by unauthorized personnel,  install self-adhesive plastic signs or similar equivalent identification, instruction or warnings  on switches, outlets and other controls, devices and doors of electrical enclosures. Where detailed  instructions or explanations are needed, provide plasticized tags with clearly written messages  adequate for intended purposes. 10. EQUIPMENT/SYSTEM IDENTIFICATION- WHERE APPLICABLE A. General: Install engraved plostic-lominote sign on each major unit of electrical equipment in  building; including central or master unit of each electrical system including communication/  control/signal systems, unless unit is specified with its own self-explanatory identification or signal system. Except as otherwise indicated, provide single line of text, 1/2" high lettering, on 1-1 /2" high sign (2" high where 2 lines ore  required), block lettering in white field. Provide text matching terminology and numbering of the contract documents and shop drawings. Provide signs for each unit of the following  categories of electrical won<: 1. Switchboard, panelboords, electrical cabinets, disconnect switches and enclosures 2. Access poneI/doors to electrical facilities 3. Tronsformers 4. Intercom system master station 5. lV/audio monitoring master station 6. Fire olorm master station 7. Each switch in moin switchboard 8. Communications systems terminal cabinets; sound, CClV, clock, telephone, etc. B. Install signs at locations indicated or, where not otherwise indicated, at location for best  convenience of viewing without interference with operation and maintenance of equipment. Secure to  substrate with fasteners, except use adhesive where fasteners should not or cannot penetrate  substrate. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. s otherwise indicated, motor controllers shown on the drawings shall be furnished and installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. oss RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.   Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the same for not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16150 - MOTOR CONTROLLERS AND CONTACTORS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract including General and Division 1 Specification  Sections, apply to work of this section. 2. SCOPE A. The work, apparatus and materials which shall be furnished under these specifications and  accompanying drawings shall include all items specified hereinafter and shown on the drawings. All  other materials necessary for the complete installation shall be furnished and installed by the  Contractor to provide complete electrical systems as indicated on the drawings and as specified  herein. B. Coordinate all required interlocks with Division 15. Motor starters shall contain the necessary  auxiliary contacts and control coil voltage to interface with the HVAC temperature control system  and fire alarm control system. 3. DESCRIPTION OF WORK A. Extent of motor controller work is indicated by drowings ond schedules. Types of motor  controllers specified in this section include the following: 1. Monuol motor starters. 2. Combination disconnect/FVNR motor starters. 4. QUALITY ASSURANCE A. Manufacturers: Generol Electric, Square D, Allen Bradley. B. Installer's Qualifications: Firm with ot least 3 yeors of successful installation experience on  projects with electrical motor controller won< similar to that required for this project. C. Codes ond Standards: 1. NEMA Compliance: Comply with applicable requirements of NEMA Standards Publications pertaining  to motor controllers. 2. UL Compliance ond Labeling: Comply with applicable requirements of UL safety standards  pertaining to motor controllers. Provide motor controllers ond components which have been UL-listed  ond labeled. 3. NEC Compliance: Comply with applicable requirements of NEC pertaining to construction and  installation of motor controllers. 5. SUBMITTALS A. Product Doto: Submit manufacturer's technical product data, including specifications and  installation instructions, for each type of motor controller required. Include data substantiating  that materials comply with requirements. 6. INDMDUAL MOTOR CONTROLLERS A. Manual motor starters for 115 volts, single phase motors one horsepower and smaller, shall be  single pole, horsepower roted switches with thermal overload units and heaters. Starters shall be  Aflen-Brodley Bulletin 609, General Electric CR-101 or Square D Closs 2510 with stainless steel  cover plates. B. Magnetic full voltage starters for three phase motors shall be three pole, horsepower rated,  magnetically operated with three thermal overload units and heaters. Starters shall be  Allen-Bradley Bulletin 509, General Electric CR-306 or Square D Closs 8536. Provide Hand-Off-Auto selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o  minimum of two normally open and two normally closed auxiliary contacts, control power transformer  fused on primary and secondary, control coil, ond three overload heaters with reset button.   Provide control power ond coil voltage os required for interlock with the HVAC temperature control system and fire alarm system. Starters shall be the Nemo size indicated on the drawings but shall be a minimum size one. C. Combination magnetic, full voltage starters for three phase motors shall be three pole  horsepower roted, magnetically operated contacts, with three thermal overload units and heaters. A  three pole horsepower roted, fusible disconnect switch shall also be included integral within the  enclosure. Provide fuses sized as recommended by the motor manufacturer. Starters shall be  Allen-Bradley Bulletin 512, General Electric CR-308 or Square D Closs 8538. Provide Hand-Off-Auto  selector switch, pilot lights to indicate starter's position (Amber - Red - Green), o minimum of two normally open and two normally closed  auxiliary contacts, control power transformer fused on primary ond secondary, control coil, ond  three overload heaters with reset button. Provide control power ond coil voltage os required for  interlock with the HVAC temperature control system ond fire olorm system. Starters shall be the  Nemo size indicated on the drawings but shall be o minimum size one. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on circuit and motor disconnect switches. B. Wiring Oiogroms: Submit power and control wiring diagrams for circuit and motor disconnects  including connections to power and control panels, and feeders. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering circuit  and motor disconnects which moy be incorporated in the work include the following OEA: 4. General Electric Co. 5. Square D Company 6. ITE/Seimens 6. FABRICATED SWITCHES A. Heavy-Duty Safety Switches: Provide surface-mounted, heavy-duty type, sheet-steel enclosed  safety switches, of types, sizes ond electrical characteristics indicated; fusible or non-fusible  type os indicated, amperes os indicated, 60 Hz, 3-blodes, 4-poles, solid neutral; and incorporating  quick-make, quick-break type switches; construct so that switch blades ore visible in OFF position  with door open. Equip with operating handle which is integrol port of enclosure base ond whose  operating position is easily recognizable, ond is podlockoble in OFF position; construct current  carrying parts of high-conductivity copper, with silver-tungsten type switch contacts, and positive  pressure type reinforced fuse clips. Provide NEMA Type 3R enclosures, where applicable. Provide  grounding kit. Provide 240 volt roted switches for 208Y/120 volt systems and 600 volt roted switches for 277Y/480 volt  systems. 1. Fuses: Provide fuses for safety switches, as recommended by the manufacturer of the equipment to  be protected, of classes, types, and ratings needed to fulfill electrical requirements for service  indicated. Provide R-clips for all fuse holders. 7. INSTALIATION OF CIRCUIT AND MOTOR DISCONNECT SWITCHES A. Install circuit and motor disconnect switches os indicated, complying with manufacturer's  written instructions, applicable requirements of NEC, NEMA, and NECA's "Standard of Installation",  and in occordonce with recognized industry practices. B. Coordinate circuit ond motor disconnect switch installation work with electrical raceway ond  coble work, as necessary for proper interface. C. Install disconnect switches for use with motor-driven appliances, ond motors ond controllers  within sight of controller position unless otherwise indicated. D. Provide o nomeplote indicating the equipment served and protected. 6. GROUNDING A. Provide equipment grounding connections, sufficiently tight ta assure a permanent and effective  ground, for electrical disconnect switches where indicated. 9. FlELD QUALITY CONTROL A. Subsequent to completion of installation of electrical disconnect switches, energize circuitry  ond demonstrate capability and compliance with requirements. Where possible, correct malfunctioning  units ot project site, then retest to demonstrate compliance; otherwise remove ond replace with new  units ond retest. B. Pointing: repair all scrotches to factory pointed and primed finish with factory supplied  touch-up paint. SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract. including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 8. This section is a Division-16 Basic Electrical Materials and Methods section, and is port of  each Division-16 section making reference to overcurrent protective devices specified herein. 2. DESCRIPTION OF WORK A. Extent of overcurrent protective device work is indicated by drawings and schedules. B. Types of overcurrent protective devices in this section include the following: 1. Circuit Breakers: D. Provide oil occesories indicated on the drawings, including occesories indicated on the panel  schedules, such os shunt trips, ground fault protection, undervoltoge trips, etc. Accessories shall  be manufactured by the same manufacturer as the circuit breaker. E. All circuit breakers used to protect heating, ventilation or air conditioning circuits shall be  listed HACR type. 7. FUSES A. General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and overage  time/current ond peak let-through current characteristics indicated, which comply with  manufacturer's standard design, materials, and construction in accordance with published product  information, ond with industry standards and configurations. B. Closs RK5 Dual-Element Time-Deloy Fuses: Provide UL Closs RK-5 dual element time-delay fuses roted 600 V, 60 Hz, amperes as required by the manufacturer of the equipment being  protected, with 200,000 RMS symmetrical interrupting current roting for protecting motors. 6. INSTALlATION OF OVERCURRENT PROTECTIVE DEVICES A. Install overcurrent protective devices as indicated, in accordance with manufacturer's written  instructions and with recognized industry practices to ensure that protective devices comply with  requirements. Comply with NEC ond NEMA standards for installation of overcurrent protective  devices. B. Coordinate with other won<, including electrical wiring work, os necessary to interface  installation of overcurrent protective devices with other work. C. Fasten circuit breakers without causing mechoincol stresses, twisting or misalignment being  exerted by clomps, supports, or cabling. D. Set field-adjustable circuit breakers for trip settings os indicated, subsequent to installation  of units. E. Install fuses, if any, in fused circuit breakers. 9. ADJUST AND CLEAN A. Inspect circuit-breaker operating mechanisms for malfunctioning ond, where necessary, adjust  units for free mechanical movement. 10. FlELD QUALITY CONTROL A. Prior to energization of overcurrent protective devices, test devices for continuity of  circuitry and for short-circuits. Correct malfunctioning units, and then demonstrate compliance  with requirements. SECTION 16190 - SUPPORTING DEVICES 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to won< of this section. B. This section is o Division-16 Basic Electrical Materials and Methods section, and is a part of  each Division-16 section making reference to electrical supporting devices specified herein. 2. DESCRIPTION OF WORK A. Extent of supports, anchors, sleeves, and seals is indicated by drawings ond schedules ond/or  specified in other Division-16 sections. B. Types of supports, anchors, sleeves, and seals specified in this section include the following: 2. Clevis hangers 3. C-clomps 4. I-beam clamps 5. One-hole conduit strops 6. Round steel rods 7. Lead expansion anchors 8. Toggle bolts 9. Woll and floor seals C. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment. are  specified as port of that equipment assembly in other Division-16 sections. E. Sleeves ond Seals: Provide sleeves ond seals, of types, sizes, ond materials indicated, with the following construction features: 1. Woll ond Floor Seals: Provide factory-assembled watertight wall ond floor seals, of types and  sizes indicated; suitable for sealing around conduit, pipe, or buting passing through concrete  floors and walls. Construct seals with steel sleeves, malleable iron body, neoprene sealing  grommets and rings, metal pressure rings, pressure clomps, ond cop screws. F. U-Chonnel Strut Systems: Provide U-chonnel strut system for supporting electrical equipment,  12-goge hot-dip galvanized steel, of types and sizes indicated; construct with 9/16" dio. holes, 8"  o.c. on top surface, with standard finish, ond with the following fittings which mote and match  U-chonnel. 1. Fixture hangers 2. Channel hangers 3. Thinwoll conduit clomps 4. Rigid conduit clomps 5. Conduit hangers 6. U-bolts G. Available Manufacturers: Subject to compliance with requirements, manufacturers offering channel  systems which may be incorporated in the work include, but ore not limited to, the following OEA: 1. Greenfield Mfg. Co.; Inc. 2. Midland-Ross Corp. 3. OZ/Gedney Div.; General Signal Corp. 4. Power-Strut Div.; Van Huffel Tube Corp. 5, Unistrut Div.; GTE Products Corp. H. Pipe Sleeves: Provide pipe sleeves of one of the following: 1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint,  welded spiral seams, or welded longitudinal joint. Fabricate sleeves from the following gage metal:  3" and smaller, 20-goge; 4" to 6", 16-goge; over 6", 14-goge. 2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 3. Iron Pipe: Fabricate from cost-iron or ductile-iron pipe; remove burrs. 4. Plastic Pipe: Fabricate from Schedule 80 PVC plos tic pipe; remove burrs. I. Sleeve Seals: Provide sleeves for piping which penetrates foundation walls below grade, or  exterior walls. Calk between sleeve ond pipe with non-toxic, UL-classified colking material to  ensure watertight seal. 5. INSTALIATION OF SUPPORTING DEVICES A. Install hangers, anchors, sleeves, ond seals as indicated, in accordance with manufacturer's  written instructions and with recognized industry proctices to insure supporting devices comply  with requirements. Comply with requirements of NECA ond NEC for installation of supporting devices. B. Coordinate with other electrical won<, including raceway ond wiring work, os necessary to  interface installation of supporting devices with other work. Coordinate support locations with  other structural ond mechanical trodes. Supports shall not be attached to mechanical or electrical  piping, conduit, ductwor1<, ceiling grid system or any other non-structural member. C. Install hangers, supports, clomps, ond attachments to support piping properly from building  structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together on  trapeze type hangers where possible. Install supports with spacings indicated ond in compliance  with NEC requirements. SECTION 16195 - ELECTRICAL IDENTIFICATION 1. REIATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. 9. OPERATIONAL IDENTIFlCATION AND WARNINGS A. General: Wherever reasonably required to ensure safe and efficient operation and maintenance of  electrical systems, and electrically connected mechanical systems and general systems ond  equipment, including prevention of misuse of electrical facilities by unauthorized personnel,  install self-adhesive plastic signs or similar equivalent identification, instruction or warnings  on switches, outlets and other controls, devices and doors of electrical enclosures. Where detailed  instructions or explanations are needed, provide plasticized tags with clearly written messages  adequate for intended purposes. 10. EQUIPMENT/SYSTEM IDENTIFICATION- WHERE APPLICABLE A. General: Install engraved plostic-lominote sign on each major unit of electrical equipment in  building; including central or master unit of each electrical system including communication/  control/signal systems, unless unit is specified with its own self-explanatory identification or signal system. Except as otherwise indicated, provide single line of text, 1/2" high lettering, on 1-1 /2" high sign (2" high where 2 lines ore  required), block lettering in white field. Provide text matching terminology and numbering of the contract documents and shop drawings. Provide signs for each unit of the following  categories of electrical won<: 1. Switchboard, panelboords, electrical cabinets, disconnect switches and enclosures 2. Access poneI/doors to electrical facilities 3. Tronsformers 4. Intercom system master station 5. lV/audio monitoring master station 6. Fire olorm master station 7. Each switch in moin switchboard 8. Communications systems terminal cabinets; sound, CClV, clock, telephone, etc. B. Install signs at locations indicated or, where not otherwise indicated, at location for best  convenience of viewing without interference with operation and maintenance of equipment. Secure to  substrate with fasteners, except use adhesive where fasteners should not or cannot penetrate  substrate. D. Provide enclosure type suitable for the environment in which it is installed. be interlocked so  the door cannot be opened without turning the unit off. shall be copoble of being defeated by  properly trained personnel. 7. MOTOR CONTROLLERS, CONTACTORS AND ASSOCIATED CONTROLS Enclosure shall This interlock a. Air, molded-case, for installation in panels. b. Air, molded-case, for individual, separately enclosed mounting. c. For installation in existing panels. 2. Fuses: 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of supporting devices, of types, sizes,  ond ratings required, whose products hove been in satisfactory use in similar service 8. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of electrical identification work is indicated by drawings and schedules. s otherwise indicated, motor controllers shown on the drawings shall be furnished and installed under this section. The full load current and starting chorocteristics of each motor  shall be verified for proper selection of motor over load devices. The Controctor shall furnish and  install oll steel shapes, etc., necessary for a support of oll motor controllers. B. Unless otherwise indicated, all control devices, such as thermostats, firestots, etc., shall be  installed in place ond wired under other sections of the specifications. Coordinate required  starter auxiliary contacts and coil voltages for a properly operational system. C. Motor controllers shall be installed in occordonce with all applicable NEC installation  requirements. 8. IDENTIFlCATION OF EQUIPMENT A. Identification shall be provided for all motor controllers installed by the Contractor.  Identification shall consist of white laminated plastic plates with block engraved letters. SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS 1. REIATED DOCUMENTS A. Drawings and general prov1s1ons of Contract, including General ond Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section, apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of circuit and motor disconnect switch won< is indicated by drawings and schedules. B. Types of circuit and motor disconnect switches in this section include the following: 2. Equipment disconnects. 3. Appliance disconnects. 4. Motor-circuit disconnects. C. Wires/cables, raceways, and electrical boxes and fittings required in connection with circuit  and motor disconnect work ore specified in other Division-16 Basic Electrical Materials and Methods  sections. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of circuit ond motor disconnect switches  of types ond capacities required whose products hove been in satisfactory use in similar service  for not less than 3 years. B. Installer's Qualifications: Firm with at least 3 years of successful installation experience  with projects utilizing circuit and motor disconnect work similar to that required for this  project. C. NEC Compliance: Comply with NEC requirements pertaining to construction and installation of  electrical circuit and motor disconnect devices. D. UL Compliance: Comply with requirements of UL 98, "Enclosed ond Dead-Front Switches". Provide  circuit and motor disconnect switches which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Stds Pub No. KS 1, wEnclosed  Switches" and 250, wEnclosures for Electrical Equipment (1000 Volts Moximumr. a. Closs RK5, dual-element time-delay. C. Refer to other Oivision-16 sections for coble/wire and connector work required in conjunction  with overcurrent protective devices; not won< of this section. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of overcurrent protective devices, of  types, sizes, and rotings required, whose products hove been in satisfactory use in similar service  for not less than 5 years. B. Installer: Qualified with at least 5 years of successful installation experience on projects  with electrical instollotion won< similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to construction and installation of  overcurrent protective devices. D. UL Compliance: Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers ond  Circuit-Breaker Enclosures", ond UL 1980, "High-Interrupting-Capacity Closs K Fusesw. Provide  overcurrent protective devices which hove been UL-listed ond labeled. E. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2, and SG 3  pertaining to molded-case ond low-voltage power type circuit breakers. F. FS Compliance: Comply with Federal Specification W-C-3758/GEN pertaining to molded-case circuit  breakers. 4. SUBMITTALS A. Product Doto: Submit manufacturer's doto on overcurrent protective devices, including: amperes,  voltages and current ratings, interrupting ratings, current limitations, internal inductive ond  non-inductive loads, time-current trip characteristics curves, and mounting requirements. 8. Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses, amounting to  one unit for every 5 installed units, but not less than one unit of each. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  products which may be incorporated in the work include, but ore not limited to, the following: 1. Circuit Breakers: General Electric Co, Square D Co., ITE/Seimens 2. Fuses:Bussmann Div.; McGraw-Edison Co., Gould, Inc., Cefco 6. CIRCUIT BREAKERS A. General: Except os otherwise indicated, provide circuit breakers ond ancillary components, of  types, sizes, ratings, and electrical characteristics indicated, which comply with manufacturer's  standard design, materials, components, and construction in accordance with published product  information, and as required for a complete installation. 8. Molded-Case Circuit Breakers:  Provide factory assembled, molded-case circuit breakers of frame  size indicated; rated 600 volts or 240 volts as required, 60 Hz, 3-poles with interrupting ratings  as shown on drawings.  Provide breakers with permanent thermal and instantaneous magnetic trips in  each pole, and with fault-current limiting protection, ampere rotings as indicated.  Construct with  overcenter, trip-free, toggle-type operating mechanisms with quick-make, quick-break action and  positive handle trip indication. Handle ties are not permitted. Provide push-to-trip button on  cover for mechanical tripping circuit breakers. Construct breakers for mounting ond operating in  any physical position ond operoting in on ambient temperoture of 40oC.   Provide breakers with  mechanical screw type removable connector lugs, AL/CU roted. Circuit breakers shall have the short  circuit interrupting roted indicated on the drawings or as required for the short circuit current  ovoiloble. C. Molded-Case Circuit Breakers for Installation in Panelboards: Shall meet the samefor not less than 3 years. B. NEC Compliance: Comply with NEC requirements os applicable to construction ond installation of  electrical supporting devices. 4. MANUFACTURED SUPPORTING DEVICES A. Generol: Provide supporting devices which comply with manufacturer's standard materials, design  ond construction in accordance with published product information, ond os required for complete  installation; ond os herein specified. Where more than one type of supporting device meets  indicated requirements, selection is Installer's option. B. Supports: Provide supporting devices of types, sizes, and materials indicated; and having the  fallowing construction features: 1. Clevis Hangers: For supporting 2" rigid metal con duit; galvanized steel; with 1/2" dio. hole  for round steel rod: approximately 54 pounds per 100 units. 2. Reducing Couplings: Steel rod reducing coupling, 1/2" x 5/8"; black steel; approximately 16 pounds per 100 units, 3. C-Clomps: Block malleable iron; 1/2" rod size; approximately 70 pounds per 100 units. 4. I-Beam Clamps: Block steel, 1-1/4" x 3/16" stock; 3/8" cross bolt; flange width 2w;  approximately 52 pounds per 100 units. 5. One-Hole Conduit Straps: For supporting 3/4" rigid metal conduit; galvanized steel;  approximately 7 pounds per 100 units. 6. Hexagon Nuts: For 1/2" rod size; galvanized steel; approximately 4 pounds per 100 units. 7. Round Steel Rod: Block steel; 1/2" dio.; approximately 67 pounds per 100 feet. 8. Offset Conduit Clomps: For supporting 2" rigid metal conduit; block steel; approximately 200 pounds per 100 units. C. Anchors: Provide anchors of types, sizes, and materials indicated, with the following  construciton features: 1. Lead Expansion Anchors: 1/2w, approximately 38 pounds per 100 units. 2. Toggle Bolts: Springhead; 3/16" x 4", approximately 5 pounds per 100 units. D. Available Manufacturers: Subject to compliance with requirements, manufacturers offering anchors  which may be incorporoted in the work include, but ore not limited to, the following: 1. Abbeon Cal Inc. 2. Ackerman Johnson Fastening Systems, Inc. 3. Eleen Metal Products Co. 4. Ideal Industries, Inc. 5. Joslyn Mfg. and Supply Co. 6. McGraw Edison Co. 7. Rowlplug Co., Inc. 8. Star Expansion Co. B. Types of electrical identification work specified in this section include the following: 1. Electrical power, control, ond communication conductors. 2. Operational instructions and warnings. 3. Equipment/system identification signs. 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical identification products of  types required, whose products hove been in satisfactory use in similar service for not less than 3  years. 8. NEC Compliance: Comply with NEC as applicable to installation of identifying labels ond markers  for wiring and equipment. C. UL Compliance: Comply with applicable requirements of UL Std 969, "Mori<ing ond Labeling  Systems", pertaining to electrical identification systems. 4. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  electrical identification products which moy be incorporated in the work include, but ore not  limited to, the following: 1. Brody, W.H. Co. 5. ELICTRICAL IDENTIFlCATION MATERIALS A. General: Except os otherwise indicated, provide manufacturer's standard products of categories  and types required for each opplicotion, Where more than single type is specified for an  application, selection is Installer's option, but provide single selection for each application. 6. ENGRAVED PIASTIC-IAMINATE SIGNS A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in sizes  and thicknesses indicated, engraved with engraver's standard letter style of sizes ond wording  indicated, white face ond block core plies (letter color) except os otherwise indicated, punched  for mechanical fastening except where adhesive mounting is necessary because of substrate. 1. Thickness: 1/8w, except as otherwise indicated. 2. Fasteners: Self-topping stainless steel screws, except contact-type permanent adhesive where  screws cannot or should not penetrate substrate. 7. LETTERING AND GRAPHICS A. General: Coordinate names, abbreviations and other designations used in electrical  identification work, with corresponding designations shown, specified or scheduled. Provide  numbers, lettering, and wording os indicated or, if not otherwise indicated, as recommended by  manufacturer or as required for proper identification and operation/maintenance of electrical  systems and equipment. 6. APPLICATION AND INSTALIATION A. Generol Installation Requirements: 1. Install electrical identification products as indicated, in accordance with manufacturer's  written instructions and requirements of NEC. 2. Coordination: Where identification is to be applied to surfaces which require finish, install  identification ofter completion of pointing. 3. Regulations: Comply with governing regulations and requests of governing authorities for  identification of electrical work.


DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED)

SECTION 16445 - PANELBOARDS, DISTRIBUTION AND BRANCH CIRCUIT

PART 1 GENERAL

1.01 WORK INCLUDED

A. Furnish and install distribution oand branch circuit panel- boards.

8. Related Work and Specifications: Section 16010: Electrical General Provisions.
1.02 QUALITY ASSURANCE

. Referenced Standards:

UL 50 - Cabinets and Boxes.

UL 67 - Electric Panelboards.

. NEMA AB 1 - Molded Cose Circuit Breakers.

. NEMA AB 2 - Procedures for Verifying the Performance of Molded Cose Circuit Breokers.
NEMA FU 1 - Low Voltage Cartridge Fuses.

NEMA KS 1 - Enclosed Switches.

. NEMA PB 1 - Panelboords.

.03 SUBMITTALS

. The following information shall be submitted to the Engineer:

Breaker layout drawing with dimensions indicated and nameplate designation
Component list

Conduit entry/exit locations

. Assembly ratings including:

Short-circuit rating

Voltage

. Continuous current

. Coble terminal sizes
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PART 2 PRODUCTS

2,01 ENCLOSURE

A, Cabinet:

1. Construct cabinets in accordance with UL 50. Use pointed galvanized sheet steel 16—-gouge or
more.

2. Provide o minimum 4-inch gutter wiring space on each side.

3. Reinforce cabinets and securely support bus bars ond over-current devices to prevent vibration
anhd breakoge in handling.

4. Provide standard conduit knockouts in cabinet ends.

S. Finish cabinets of surface-mounted panelboards to match doors and trim as specified below.

6. Panelboords mounted outcdoors sholl be weatherproof, and shall hove a door bkehind door type
construction,

. Ponelboords mounted in wet or corrosive oreos shall hove NEMA 4X stainhless steel enclosures,
. Panelboords mounted shall be NEMA, 12 enclosures for areas classified as NEMA 12

. Doors and Trim

Fabricate doors and trim from cold-rolled sheet steel.

. Equip doors with flush—type combination catch and key lock.

. Key all locks alike. Fasten trim for flush-mounted panetboords to cabinets by on approved means
which permits both horizontal and vertical adjustment.

4. Trim for surface-mounted panelboards must fit the cobinet with no overhang.

S. Apply o finish to trim ond doors consisting of two coots of enamel over o rust-inhibiting prime
coot.

2.02 BUS

A, Material:

1. Provide tin plated, copper bus bars, 98 percent IACS conductivity, full-sized throughout their
length.

2. Use buses with silver—-plated contact surfoaces.

3. Include o tin plated copper bus bar ground bus in panelboord roted not less than 25 percent of
the main bus copacity.

4, Full size (100% ratedd insulated neutral bus shall be included in the panel board, shown with
neutral. 200% rated neutral bus shall be supplied for panels designated on the drawings.

S. The ground ond nheutral bus shall be ot least one terminal screw for each circuit.

6. Provide through feed or sub feed lugs where indicated.

7. Provide lugs and connection points on phase, neutral and ground bus suitable for copper
conductors.

8. Spaces for future circuit breakers shall be bussed for the maximum devices that con be fitted.
8. Size bars as indicated and brace them to withstand the available symmetrical short circuit
current.

C. Installation:

1. Install buses in allotted spoaces so that devices can be added without additional machining,
drilling or tapping.

2. Mount neutral bars, os required, on the opposite end of the mainh lugs.

2.03 PROTECTrIE DEVICES

A. Circuit Breakers: Provide circuit breakers for the specified service with the number of poles
ond ampere ratings indicated.

1. Provide breakers which ore quick—-make ond quick—-break on both manual and automatic operation.
2. Use a trip—-free trip indicating breaker.

3. Incorporate inverse time characteristic by bimetallic overload elements and instantaneous
characteristic by magnetic trip. Where indicated, provide ground fault circuit breakers

{GFCB>.

4, For 2-pole and 3-pole breakers, use the common-trip type so that an overload or fault on one
pole will trip all poles simultaneously. Handle ties ore not acceptable.

S. Unless otherwise indicated, provide circuit breakers with the following interrupting ratings:

o. Each circuit breaker used in 120/208 Volt ponelboards shall have on interrupting capacity of not
less thon 10,000 Amps, RMS symmetrical.

b, Each circuit breaker used in 120/240 Volt ponelboards shall have an interrupting capacity of not
less than 10,000 Amps, RMS symmetrical.

c. Each circuit breaker used in 277/ 480 Volt and 480 Volt ponelboords shall hove on interrupting
capacity of not less than 22,000 Amps, RMS symmetrical.

d. GFCI {ground foult circuit interrupter) shall be provided for circuits where shown on the
drawings. GFCI units shall be 1 Pole, 120 Volt, molded coase, bolt-on breakers, incorporating a
solid state ground fault interrupter circuit insulated and isolated from the breoker mechanism.
The unit shall be UL listed Class A Group I device (5 milliamp sensitivity, 25 millisecond trip

timed and on interrupting copacity of 10,000 Amps, RMS,

e. Circuit breakers shall be os manufactured by the ponelboard manufacturer.

6. Connect breakers to the main bus by means of a solidly bolted connection.

7. Use breakers which ore interchangeable, copable of being operated in any position within the
panel.

8. Independently mount breokers so that o single unit con be removed from the front of the panel
without disturbing or removing main bus, other units or other branch circuit connections.

9. Provide individual breaker hondle lock for all circuits thot supply exit signs, emergency

lights, and fire alarm poanels.

la.Provide GFI circuit breakers for heat trace circuit. The roting shall be as per NEC.

8. Surge Suppressor

1. The ponelboord shall be pravided with externally mounted, transient voltage surge suppression.
C. Service Entrance

1. The ponelboord shall hove o connection for housing and grounding neutral conductor.

2. Provide o UL labkel for the panelboord.

2,04 CIRCUIT IDENTIFICATION

A. Directory:

1. For each ponelboord, provide o directory frame mounted inside the door with o heat-resistant
transparent face and o directory cord for identifying the load served.

2. Type directory as specified in Section 16010.

8. Nameplate:

1. Provide o black on white nameplate on the foce of the ponelboord using the following as on
example:

Panel HA

277/ 480V, 30, 4W

Feeder from MCC-8/Section

2. The nameplate shall hove a minimum thickness of 1/8n.

2,05 LISTING

A, UL 67 - Electric Ponelbooards.

2.06 ACCEPTABLE MANUFACTURERS

A. Acceptoble manufacturers ore Culler Hammer, Squore-D, General Electric, Siemens.
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PART 3 EXECUTION

3.01 INSTALLATION

A. Install ponelboords in the locations as shown ond as recommended in NEMA P8LL

B. In wet and corrosive areas, including outdoor locations, install ponelbooard enclosures on
unistrut support to provide clearance behind the mounting surface.

C. In wet ond corrosive areas, including outdoor locations, connect conduits to the bottom of the
enclosure ond to the lower 30 percent of the sides.

D. All conduit connections shall be by use of Myers hubk.

3.02 MOUNTING HEIGHT

A. Install the ponelboords such that the center of the switch or circuit breaker in the highest
position will not be more than 6-1 /2 feet above the floor or working platform,

3.03 SPECW. REQUIREMENTS

A. All copper items, including wiring, terminal blocks, lugs, connectors, bus, etc., shall be tin
plated copper.

B. All steel shall be primed and painted as specified. Galvanized items shall also be pointed.

C. All hardware, including nuts, bolts, washers, screws, anchor bolts, door hinges, etc.,, shall be
made of 316 stainless steel,

D. The minimum requirements of painting procedure shall be followed:

1. Surface prepoaration per SSPC-SP6.

2. Primer: Tnemec 66, Epoxoline - one coot 4 dry nmils.

3. Finish Coat: Tnemec Series 72, Edura Shield - one coat 1.5 dry mils {ANSI 61 light

gray),

4, Undercoat Finish: Themec Tor 46-413-2 cooats 40 dry mils total

SECTION 16450 - GROUNDING

1. RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division-1 Specification sections, apply to work of this section.

. Division-16 Basic Electrical Materials and Methods section apply to work of this section.

. DESCRIPTION OF WORK

. Extent of grounding work is indicated by drawings ond schedules.

. Types of grounding specified in this section include the following:

Solid grounding

. Applications of grounding work in this section including the following:

Underground metal water piping

Metal building frames

Grounding electrodes

. Grounding rods

Service equipment

Enclosures

. Equipment

. QUALITY ASSURANCE

. Manufacturers: Firms regularly engaged in manufacture of electrical connectors, terminals and
fittings, of types and ratings required, and ancillary grounding materials, including stranded
coble, copper braid and bus, ground rods and plate electrodes, whose products hove been in
satisfactory use in similar service for not less than 3 yeors.

B. Installer: Qualified with at least 3 years of successful installation experience on projects
with electrical grounding work similar to that required for project.

C. NEC Complionce: Comply with NEC requirements as applicoble to materials and installation of
electrical grounding systems, associated equipment and wiring. Provide grounding products which are
UL-listed and loabeled.

D. UL Compliahce: Comply with opplicable requirements of UL Standards Nos. 467 and 869 pertaining
to electrical grounding and bonding.

E. IEEE Compliance: Comply with applicable requirements of IEEE Standoard 142 and 241 pertaining to
electrical grounding.

4, SUBMITTALS

A. Product Doato: Submit manufocturer’s data on grounding systems and and accessories.

B. Shop Drawings: Submit layout drawings of grounding systems and accessories including, but not
limited to, ground wiring, copper braid and bus, ground rods, and plate electrodes.
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S. ACCEPTABLE MANUFACTURERS

A. Available Manufocturers: Subject to compliance with requirements, manufocturers offering
grounding products which may be incorporated in the work include, but not limited to, the
following OEA:

Burndy Corp.

. Crouse-Hinds Co.

. Electrical Components Div.,; Gould Inc.

. Thomas and Betts Corp.

. GROUNDING SYSTEMS

. Materials and Components:

General: Except os otherwise indicated, provide electrical grounding systems indicated; with
assembly of materials, including, but not limited to, cables/wires, connectors, terminals

(solderless lugs>, grounding rods/electrodes and plate electrodes, bonding jumper braid, surge
arresters, and additional accessories needed for complete installation. Where more than one type
unit meets indicated requirements, selection is Installer’s option. Where materials or components
ore not indicated, provide products complying with NEC, UL, 1££f, and estoablished industry
standards for applications indicated.

B. Conductors: Unless otherwise indicated, provide electrical grounding conductors for grounding
connections matching power supply wiring materials and sized according to NEC.

C. Ground Rods: Solid copper or copper clod steel, mihimum 3/4n dia. x 10’ Provide longer rods if
necessary for required resistivity.

D. Electrical Grounding Connection Accessories: Provide electrical insulating tape,

heat-shrinkable insulating tubing, welding materials, bonding straps, as recommended by occessories
manufacturers for type services indicated.

7. INSPECTION

A. Installer must examine areas and conditions under which electrical grounding connections ore to
ke mode and notify Contractor in writing of conditions detrimental to proper completion of work. Do
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not proceed with work until unsatisfactory conditions hove been corrected inh a manner acceptable to

Installer.

8. INSTALLATION OF ELECTRICAL GROUNDING

A. Generali Instoll electrical grounding systems where shown, in accordance with applicable

portions of NEC, with NECA’s nStandard of lnstollationn, and in accordance with recognized industry
proctices, to ensure that products comply with requirements and serve intended functions.

8. Coordinate with other electrical work as necessory to interface installation of electrical
grounding system work with other work.

C. Install clamp—on connectors only on thoroughly cleoned metal contact surfaces, to ensure
electrical conductivity and circuit integrity.

D. All ground connections to water service entrance shall be installed to be exposed and visible
for inspection at all times. Insulation shall not be installed over ground connections.

E. A water pipe, by itself, is not an adequate grounding electrode and must be supplemented by dual
grounding electrodes, a minimum of 8 feet apart, and effectively bonded together. The supplemental
ground shall be per Code with the nFooting type electroden taking precedence when possible.

F. All ground connections shall be mode on surfaces which have been cleaned of all point, dirt,

oil, etc,, so that connections ore bare metal to bare metal contact. All ground connections shall
be tight and shall be made with UL. listed grounding devices, fittings, bushings, etc.

G. Duplex receptacles of any omperoge shall be grounding type and sholl have o seporate grounding
contact. A separate jumper shall be installed between the grounding terminal on the device and the
metallic box. The Controactor may provide UL. listed self-grounding receptacles in lieu of

providing the separate jumper.

H. Single oand duplex receptoacles shall have all grounded metal mechanically bonded together.
Pressure bonding only is not acceptoble.

I. Single and duplex receptocles will be installed with the grounding contacts down.

J. Hospital grade or high abuse type which will be installed with the ground contacts up.

1. Shop equipment receptacles shall be installed with the ground contacts up.

K. In all cases where flexible metallic conduit, nonmetallic rigid conduit or liquid tight flexible
conduit is used, a green wire ground conductor shall be used to provide ground continuity between
the equipment of device and the conduit raceway system.

L. Provide o separate green wire ground conductor for eoch branch circuit originating from each
ponelboard. This ground shall be used to ground the device or load fed, and shall be bonded to

components of the rocewoy system, such as junction boxes, starter or disconnect switch enclosures,

equipment coses, etc. The green wire ground conductor shall terminate in the ponelboord at the
green wire ground bus., Ground conductors for branch circuits shall be of size indicated in NEC,
except minimum size ground conductor shall be

No. 12 AWG.

M. Each broanch feeder originating at the switchboord(s) shall hove a green wire ground conductor
originating at the ground bus in the switchboard and terminating at the green wire ground bus in
the panelboord. This green wire ground conductor shall be of size indicated in NEC except in nho
instance smaller than No. 8 AWG.

N. The green wire ground conductor is in addition to the neutral conductor and in no case shall the
neutral conductor serve as the grounding means.

0. Multiple conductors in a single lug not permitted. Each grounding conductor shall terminate in
its own terminal lug.

SECTION 16510 - INTERIOR BUILDING LIGHTING

1. RELATED DOCUMENTS

A. Drowings and general provisions of Controct, including General and Supplementary Conditions and
Division—-1 Specification sections, apply to work of this section.

B. Division—-16 Basic Electrical Materials and Methods section apply to work specified in this
section.

. DESCRIPTION OF WORK
. Extent of interior lighting fixture work is indicated by drawings and schedules.
. Types of interior lighting fixtures in this section include the following:
Fluorescent

Incandescent
, High Intensity Discharge

LED

. Applications of interior lighting fixtures required for project including the following:
General lighting
Supplementary lighting
. Task lighting
. Emergency lighting

. QUALITY ASSURANCE

. Manufoacturers: Firms regularly engaged in manufocture of interior lighting fixtures of types and
rotings required, whose products hove been in satisfactory use in similar service for not less than
S years.

8. Installer: Qualified with at least 3 years of successful installation experience on projects

with interior lighting fixture work similar to that required for project.

C. NEC Compliahce: Comply with NEC as applicable to installation ond construction of interior

building lighting fixtures.

D. NEMA Complionce: Comply with applicable requirements of NEMA Std Pub Nos. LE 1 and LE 2
pertaining to lighting equipment.

E. ANSI/IES Compliance: Comply with ANSI 132.1 pertaining to interior lighting fixtures.

F. ANSI/UL Compliance: Comply with ANSI/UL standoards pertaining to interior lighting fixtures for
hazardous locations.

G. UL Compliance: Provide interior lighting fixtures which have been UL-listed and labeled.

H. CBM Lobkels: Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers
Association standards and carry the CBM label,
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4. SUBMITTALS

A. Product Dotor Submit manufacturer’s data on interior building lighting fixtures, lamps and
ballasts. Lighting fixtures shall be in strict accordance with the fixture schedule. Substitutions
will hot be accepted without formal written prior approval. Requests for review of substitutions
shall be submit a minimum of 10 days prior to bid, Any other requests will be rejected.

B. Shop Drawings: Submit fixture shop drawings in booklet form with separate sheet for eoch
fixture, assembled in luminaire “typen alphabetical order, with proposed fixture and accessories
clearly indicated on each sheet.

S. ACCEPTABLE MANUFACTURERS

A, Manufacturers/Cotalog Numbers: Subject to compliance with requirements, provide fixtures
manufactured by manufacturers as indicated on the fixture schedule. Catalog humbers given on the
fixture schedule ore intended to provide the general description of the required fixture and its
quality. Additional accessories, mounting hardware, options, etc.,, not specifically described by

the catalog number but required for a properly operating and installed fixture or as described by
additional notation on the drawings or in the specifications, shall be provided.

6. INTERIOR LIGHTING FIXTURES

A. Generali Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but
not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and
wiring.

1. Fluorescent-Lamp Ballasts: Provide energy saving high frequency electronic

fluorescent-lamp ballasts, capable of operating 32 watt, octic, T-8 lamp types; with high power
factor, ropid-start, and low-noise features; Type 1; Class P; sound-roted A, and with internal
thermal protection. All flourescent fixture ballasts shall be of the same manufocturer and type.
Ballasts shall also meet the following requirements:

2. Operote lomps at 20 KHZ or higher with no detectable flicker.

3. Ballast manufacturer shall have been producing electronic ballasts in the US. for more than
five yeors with o low failure rote.
4. Ballasts shall be approved ond listed by UL.

S. Ballasts shall comply with oll applicable state and federal efficiency standards.

6. Ballasts shall comply with FCC and NEMA limits governing electromagnetic and radio frequency
interference and shall not interfere with operation of other normal electrical equipment.

7. Ballasts shall meet all applicable ANSI and IEEE standards regarding harmonic distortion and
surge protection, but in no case sholl hove total harmonic distortion exceeding 20%.

8. Ballasts shall not be affected by lamp failure and shall yleld normal published expected lomp
life.

9. Lamp current crest foctor shall not exceed 1.7.

10.Ballasts shall operate at on input frequency of 60 HZ and an input voltage of that indicated on
the drawings for the fixture voltoage.
11, Ballasts shall have o power factor above 0.95.

12, Ballasts shall operate as o parallel circuit allowing remaining lamps to maintain full output
if companion lamps fuail
13, Ballasts shall carry o minimum three year warranty, including labor aollowance.

14, Ballasts shall be manufoctured by Magnetek, Motorola or approved equal

C. Fusing oll fluorescent ballasts shall be fused. Fuses may be deleted if the ballast is supplied
with automatically resetting thermal overloads internal to the ballast.

0. H10. Lamp Ballasts: Provide energy saving kallasts, capable of operating lamp types indicated;
with high power factor, fixture to have quartz restrike where indicated and

low—hoise feoature and with internal thermal protection, class H ihsulation. HLD ballasts shall

be manufactured by Advanced, Valmont, Magnetek or approved equal.

E. Lamps: Provide lamps of the wattage and types specified on the drawings. Coordinate lamp type
with ballast for a complete operational, energy saving lighting system which will operate for the
expected lamp and ballast life. Lamps shall be as manufactured by General Electric, Phillips, or
Osram/Sylvania.

1. Fluorescent lamps shall be rapid start, T-8, medium bi-pin, 32 watt, 3500K, 85 CRI, 3,000
lumens, 20,000 average rated hours.

2. Lamp and bkallast combinations shall have no noticeable flicker or delayed starting. Lamps shall
start instantaneously and illuminate immediately, Any delay in starting will not be acceptable and
the lamp and/or ballast shall be replaced.

3. All lomp types and color shall be verified with the lighting consultant prior to ordering.

7. INSTALLATION OF INTERIOR LIGHTING FUXTURES

A, Install interior lighting fixtures at locations and heights as indicated, in accordance with
fixture manufacturer’s written instructions, applicable requirements of NEC, NECA’s “Standard of
lhstollationn, NEMA stoandards, and with recognized industry practices to ensure that lighting
fixtures fulfill requirements.

B. Coordinate with other electrical work as oppropriate to properly interface installation of
interior lighting fixtures with other work.

C. Fasten fixtures securely to building structural support; and ensure that pendant fixtures ore
plumb and level, Provide all required mounting hardware ond steel channel to supplement structural
support where necessary. Fixtures shall not be supported from ductwork, piping, conduits, ceiling
grid or any other non-structural building member.

0. Coordinate fixture installation with mechanical duct work, diffusers, return grilles,

communication systems devices, etc.,, to avoid any interferences.

8. ADJUST ANO CLEAN
A. Cleon interior lighting fixtures of dirt and debris upon completion of installation
B. Protect installed fixtures from damage during remainder of construction period.

9. FIELC QUALITY CONTROL

A. Upon completion of installation of interior lighting fixtures, and ofter building circuitry hos
been energized, apply electrical energy to demonstrate capability and compliance with requirements.
where possible, correct malfunctioning units ot site, then retest to demonstrate compliance;
otherwise, remove and replace with new units, and proceed with retesting.

B. At the time of Substontial Completion, replace lamps in interior lighting fixtures which are
observed to be noticeably dimmed ofter Contractor’s use and testing, as judged by
Architect/Engineer.

C. Refer to Division-1 sections for the replacement/restoration of lamps in interior lighting
fixtures, where used for temporary lighting prior to time of Substantial Completion.

10. GROUNDING
A. Provide tight equipment grounding connections for each interior lighting fixture installation.

SECTION 16520 - EXTERIOR BUILDING LIGHTING

1. RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division-1 Specification sections, apply to work of this section.

B. Division—-16 Basic Electrical Materials and Methods section apply to work specified in this
section.

. DESCRIPTION OF WORK

. Extent of exterior lighting fixture work is indicated by droawings ond schedules.

. Types of exterior lighting fixtures in this section include the following:

LED

. High Intensity Dischorge

Fluorescent

. Applications of exterior lighting fixtures required for project including the following:

Outdoor supplementary lighting

. Site Lighting

. QUALITY ASSURANCE

. Manufoacturers: Firms regularly engaged in manufocture of exterior lighting fixtures of types and
ratings required, whose products have been in satisfactory use in similar service for not less than
S years.

B. Installer: Qualified with at least 3 years of successful installation experience on projects
with exterior lighting fixture work similar to that required for project.

C. NEC Compliahcet: Comply with NEC as applicable to installation and construction of exterior
building lighting fixtures.

G. UL Compliance: Provide exterior lighting fixtures which are UL-listed and labeled.

H. CBM Labkels: Provide ballasts which comply with Certified Ballast Manufacturers Association
standards and corry the CBM lobel.

4, SUBMITTALS

A. Product Data: Submit manufocturer’s data on exterior lighting fixtures, lamps, BUG roting, and
ballasts to Architect.

B. Shop Drawings: Submit dimensioned drawings of exterior lighting fixture., Submit fixture shop
drowings in booklet form with sepoarate sheet for each fixture, assembled in luminoire “typen
olphoketical order, with proposed fixture and accessories clearly indicated on each sheet to
Architect. Provide photometric data for each fixture type. Clearly indicate fixture loamp and
ballast type and manufacturer.

S. ACCEPTABLE MANUFACTURERS

A, Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures
manufactured by monufacturers as indicated on the fixture schedule. Catalog numkers

given on the fixture schedule ore intended to provide the general description of the required
fixture and its quality. Additional accessories, mounting hardwore, options, etc.,, not specifically
described by the catalog number but required for o properly operating and installed fixture or as
described by additional notation on the drawings or in the specifications, shall ke provided.

6, EXTERIOR LIGHTING FIXTURES

A, General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but
not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and
wiring.

B. HILD-Lamp Boallasts: Provide energy soving high intensity discharge lamp type ballasts, capoble
of operating the associoted lamp type for its rated life; with high power factor, and low—noise
features; Type 1; Closs P; sound-rated A, and with internal thermal protection. All HID fixture
ballasts shall be of the same manufocturer and type. Provide quartz restrike feature where
indicated on the drawings. Ballasts shall operate the lamp at full brighthess ond shall be suitoble
for the exterior environment, including the oppropriate temperature roting.

C. LED: Provide internal driver, lamps dimmable from 100% to 0%, Refer to Light Fixture Schedule
for distribution types, and voltage.

D. Emergency Lighting: Provide emergency battery poack with minimum 90 mihutes and wired aheoad of
lighting controls.

7. LIGHTING POLES ANO STANDARDS

A. EPA: Equivalent for projected area.

8. Provide brackets for mounting luminaire.

C. Refer to Lighting Fixture Schedule for pole height, thickness, color and type.

0. Provide handhole with minimum clear opening of 2 1/2-inches by S-inches with gasketed cover
(w/motching finish) secured with stainless steel screws.

8. INSTALLATION OF EXTERIOR LIGHTING FUXTURES

A, Install exterior lighting fixtures at locations and heights as indicated, in accordance with
fixture manufacturer’s written instructions, applicable requirements of NEC, NECA’s “Standard of
Installation”, NEMA. standards, and with recognized industry practices to ensure that lighting
fixtures fulfill requirements.

8. Coordinate with other electrical work as oppropriate to properly interface installation of
exterior lighting fixtures with other work.
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C. Fasten fixtures securely to required structural supports; and check to ensure that solid pendant

fixtures ore plumb.

9. ADJUST AND CLEAN

A. Clean exterior lighting fixtures of dirt and debris upon completion of installation.

B. Protect installed fixtures from damage during remainder of construction period.

10, FIELD QUALITY CONTROL

A, Upon completion of installation of exterior lighting fixtures, and ofter building circuitry,
apply electrical energy to lighting fixtures to demonstrate capability and complionce with
requirements, Where possible, correct malfunctioning units at site, then retest to demonstrate
compliance; otherwise, remove and replace with new units, and proceed with retesting.

8. At the time of Substantial Completion, replace lamps in exterior lighting fixtures which ore
observed to be noticeably dimmed ofter Contractor’s use and testing, as judged by Owner. Furnish

stock or replacement lamps amounting to 15% <but not less than one lamp in each case) of each type

and size lamp used in each type fixture. Deliver replacement stock as directed to Owner’s storage
space.

C. Refer to Division-1 sections for the replacement/restoration of lamps in exterior lighting
fixtures, where used for temporary lighting prior to time of Substantial Completion.

D. Inspect each installed luminaire for damage. Replace damaged luminaires and components.

11, GROUNDING

A, Provide tight equipment grounding connections for each exterior lighting fixture installation.

8 Ground steel poles per NEC 250.

SECTION 16721 - FIRE ALARM AND SMOKE DETECTION SYSTEMS

SECTION INCLUDES

A combination addressable and hoard wired fire alarm and smoke detection system.

. REFERENCES.

. NFPA 70 - Notional Electrical Code - 2017,

. NFPA 72 - Notional Fire Alarm Code - 2009.

. NFPA 101 - Life Sofety Code - 2009.

. ANSI AlU7.1-1986 American National Standard for Buildings and Facilities Providing Accessibility

and Usability for Physically Handicoapped People.

F. American With Disoabilities Act of 1990 and applicable sections of the Uniform Federal
Accessibility Standard.

3. REGULATORY REQUIREMENTS

A. System: UL listed.

8. Conform to requirements of NFPA 101 and the Local Fire Marshall.

4, DESCRIPTION OF SYSTEM

A, The system shall be on addressable, microprocessor based fire alarm control system with
transient protection on each circuit and walk-through test capabkility. The system shall hove the
copobility to control ond supervise all the oddressable devices ond non-addressable
appliance and auxiliary control circuits. Eoch component of the system shall be UL listed for its
use., The system shall hove o Dynamic LCD display and ke located in a constantly attended location
while the building is occupied.

S, QUALIFICATIONS

A. Manufacturer: Company specializing in smoke detection and fire aloarm systems with five (5) years
documented experience.

8. Installer: Company specializing in smoke detection and fire alarm systems with five () years
documented experience with projects of equivalent scope of work and size and certified by the
Florida State Licensing Board as fire alarm installihng contractor. The actual installer shall be
liscensed to ihstall fire aloarm systems and shall be certified by the system manufacturer to
install the system. Proof of certification ond liscensure shall be provided upon request.

6. SUBMITTALS

A, Submit six (6) copies shop drawings and product data.

8. Provide complete point to point wiring diagrams, data sheets, and equipment ratings, layout.
dimensions, and finishes. Indicate the location of surge protection devices.

C. Submit manufacturer’s installation instructions.

D. Submit manufacturer’s certificate that the system meets or exceeds specified requirements

- certification per NFPA 72.

E. Submit copy of Contractor’s license before work begins.

F. Submit battery calculations indicating the required battery, including the specified spare
capacity.

G. Submit voltage drop calculations.

H. Provide training for four (4> people on the operation, maintenance, and repair of the system ot
the Contractor’s expense. Training shall be certified by the manufacturer and be at different times
for each person. Include transportation, room and board where needed.

7. PROJECT RECORD DRAWINGS

A. Contractor shall provide five (3) sets of as-built drawings to the Owner upon completion of
project.

B. As-builts shall include the location of end-of-line devices, surge protection devices and exoct
conduit and wire routing. Numbers and types or conductors shall be indicated for each circuit.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16445 - PANELBOARDS, DISTRIBUTION AND BRANCH CIRCUIT PART 1 GENERAL 1.01 WORK INCLUDED A. Furnish and install distribution and branch circuit panel- boards. 8. Related Work and Specifications: Section 16010: Electrical General Provisions. 1.02 QUALITY ASSURANCE A. Referenced Standards: 1. UL 50 - Cabinets and Boxes. 2. UL 67 - Electric Panelboards. 3. NEMA AB 1 - Molded Cose Circuit Breakers. 4. NEMA AB 2 - Procedures for Verifying the Performance of Molded Cose Circuit Breakers. 5. NEMA FU 1 - Low Voltage Cartridge Fuses. 6. NEMA KS 1 - Enclosed Switches. 7. NEMA PB 1 - Panelboords. 1.03 SUBMITTALS A. The following information shall be submitted to the Engineer: 1. Breaker layout drawing with dimensions indicated and nameplate designation 2. Component list 3. Conduit entry/exit locations 4. Assembly ratings including: o. Short-circuit rating b. Voltage c. Continuous current 5. Coble terminal sizes PART 2 PRODUCTS 2.01 ENCLOSURE A. Cabinet: 1. Construct cabinets in accordance with UL 50.  Use pointed galvanized sheet steel 16-gouge or  more. 2. Provide o minimum 4-inch gutter wiring space on each side. 3. Reinforce cabinets and securely support bus bars and over-current devices to prevent vibration  and breakage in handling. 4. Provide standard conduit knockouts in cabinet ends. 5. Finish cabinets of surface-mounted panelboards to match doors and trim as specified below. 6. Panelboords mounted outdoors sholl be weatherproof, and shall hove a door behind door type  construction. 7. Ponelboords mounted in wet or corrosive oreos shall hove NEMA 4X stainless steel enclosures. 8. Panelboords mounted shall be NEMA. 12 enclosures for areas classified as NEMA 12. 8. Doors and Trim: 1. Fabricate doors and trim from cold-rolled sheet steel. 2. Equip doors with flush-type combination catch and key lock. 3. Key all locks alike.  Fasten trim for flush-mounted panetboords to cabinets by on approved means  which permits both horizontal and vertical adjustment. 4. Trim for surface-mounted panelboards must fit the cabinet with no overhang. 5. Apply o finish to trim and doors consisting of two coots of enamel over o rust-inhibiting prime  coot. 2.02 BUS A. Material: 1. Provide tin plated, copper bus bars, 98 percent IACS conductivity, full-sized throughout their  length. 2. Use buses with silver-plated contact surfaces. 3. Include a tin plated copper bus bar ground bus in panelboord roted not less than 25 percent of  the main bus capacity. 4. Full size {100% rated) insulated neutral bus shall be included in the panel board, shown with  neutral.  200% rated neutral bus shall be supplied for panels designated on the drawings. 5. The ground and neutral bus shall be ot least one terminal screw for each circuit. 6. Provide through feed or sub feed lugs where indicated. 7. Provide lugs and connection points on phase, neutral and ground bus suitable for copper  conductors. 8. Spaces for future circuit breakers shall be bussed for the maximum devices that con be fitted. 8. Size bars as indicated and brace them to withstand the available symmetrical short circuit  current. C. Installation: 1. Install buses in allotted spaces so that devices can be added without additional machining,  drilling or tapping. 2. Mount neutral bars, os required, on the opposite end of the main lugs. 2.03 PROTECTrlE DEVICES A. Circuit Breakers: Provide circuit breakers for the specified service with the number of poles  and ampere ratings indicated. 1. Provide breakers which ore quick-make and quick-break on both manual and automatic operation. 2. Use a trip-free trip indicating breaker. 3. Incorporate inverse time characteristic by bimetallic overload elements and instantaneous  characteristic by magnetic trip.  Where indicated, provide ground fault circuit breakers {GFCB). 4. For 2-pole and 3-pole breakers, use the common-trip type so that an overload or fault on one  pole will trip all poles simultaneously. Handle ties ore not acceptable. 5. Unless otherwise indicated, provide circuit breakers with the following interrupting ratings: a. Each circuit breaker used in 120/208 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. b. Each circuit breaker used in 120/240 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. c. Each circuit breaker used in 277/ 480 Volt and 480 Volt ponelboords shall hove on interrupting  capacity of not less than 22,000 Amps, RMS symmetrical. d. GFCI {ground fault circuit interrupter) shall be provided for circuits where shown on the  drawings.  GFCI units shall be 1 Pole, 120 Volt, molded case, bolt-on breakers, incorporating a  solid state ground fault interrupter circuit insulated and isolated from the breaker mechanism.   The unit shall be UL listed Class A Group I device (5 milliamp sensitivity, 25 millisecond trip  time) and on interrupting capacity of 10,000 Amps, RMS. e. Circuit breakers shall be os manufactured by the ponelboard manufacturer. 6. Connect breakers to the main bus by means of a solidly bolted connection. 7. Use breakers which ore interchangeable, capable of being operated in any position within the  panel. 8. Independently mount breakers so that o single unit con be removed from the front of the panel  without disturbing or removing main bus, other units or other branch circuit connections. 9. Provide individual breaker handle lock for all circuits that supply exit signs, emergency  lights, and fire alarm panels. 1a.Provide GFI circuit breakers for heat trace circuit. The roting shall be as per NEC. 8. Surge Suppressor 1. The ponelboord shall be pravided with externally mounted, transient voltage surge suppression. C. Service Entrance 1. The ponelboord shall hove o connection for housing and grounding neutral conductor. 2. Provide a UL label for the panelboord. 2.04 CIRCUIT IDENTIFICATION A. Directory: 1. For each ponelboord, provide a directory frame mounted inside the door with o heat-resistant  transparent face and o directory cord for identifying the load served. 2. Type directory as specified in Section 16010. 8. Nameplate: 1. Provide a black on white nameplate on the face of the ponelboard using the following as on  example: Panel HA 277/ 480V, 30, 4W Feeder from MCC-8/Section 2. The nameplate shall hove a minimum thickness of 1/8n. 2.05 LISTING A. UL 67 - Electric Ponelboards. 2.06 ACCEPTABLE MANUFACTURERS A. Acceptable manufacturers ore Culler Hammer, Squore-D, General Electric, Siemens. PART 3 EXECUTION 3.01 INSTALLATION A. Install ponelboords in the locations as shown and as recommended in NEMA P81.1. B. In wet and corrosive areas, including outdoor locations, install ponelboard enclosures on  unistrut support to provide clearance behind the mounting surface. C. In wet and corrosive areas, including outdoor locations, connect conduits to the bottom of the  enclosure and to the lower 30 percent of the sides. D. All conduit connections shall be by use of Myers hub. 3.02 MOUNTING HEIGHT A. Install the ponelboords such that the center of the switch or circuit breaker in the highest  position will not be more than 6-1 /2 feet above the floor or working platform. 3.03 SPECW. REQUIREMENTS A. All copper items, including wiring, terminal blocks, lugs, connectors, bus, etc., shall be tin  plated copper. B. All steel shall be primed and painted as specified. Galvanized items shall also be pointed. C. All hardware, including nuts, bolts, washers, screws, anchor bolts, door hinges, etc., shall be  made of 316 stainless steel. D. The minimum requirements of painting procedure shall be followed: 1. Surface preparation per SSPC-SP6. 2. Primer: Tnemec 66, Epoxoline - one coot 4 dry mils. 3. Finish Coat:  Tnemec Series 72, Edura Shield - one coat 1.5 dry mils {ANSI 61 light gray). 4. Undercoat Finish: Tnemec Tor 46-413-2 coats 40 dry mils total. SECTION 16450 - GROUNDING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of grounding work is indicated by drawings ond schedules. 8. Types of grounding specified in this section include the following: 1. Solid grounding C. Applications of grounding work in this section including the following: 1. Underground metal water piping 2. Metal building frames 3. Grounding electrodes 4. Grounding rods 5. Service equipment 6. Enclosures 7. Equipment 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical connectors, terminals and  fittings, of types and ratings required, and ancillary grounding materials, including stranded  coble, copper braid and bus, ground rods and plate electrodes, whose products hove been in  satisfactory use in similar service for not less than 3 yeors. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with electrical grounding work similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to materials and installation of  electrical grounding systems, associated equipment and wiring. Provide grounding products which are  UL-listed and labeled. D. UL Compliance: Comply with applicable requirements of UL Standards Nos. 467 and 869 pertaining  to electrical grounding and bonding. E. IEEE Compliance: Comply with applicable requirements of IEEE Standard 142 and 241 pertaining to  electrical grounding. 4. SUBMITTALS A. Product Dato: Submit manufacturer's data on grounding systems and and accessories. B. Shop Drawings: Submit layout drawings of grounding systems and accessories including, but not  limited to, ground wiring, copper braid and bus, ground rods, and plate electrodes. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  grounding products which may be incorporated in the work include, but not limited to, the  following OEA: 1. Burndy Corp. 2. Crouse-Hinds Co. 3. Electrical Components Div.; Gould Inc. 4. Thomas and Betts Corp. 6. GROUNDING SYSTEMS A. Materials and Components: 1. General: Except os otherwise indicated, provide electrical grounding systems indicated; with  assembly of materials, including, but not limited to, cables/wires, connectors, terminals  (solderless lugs), grounding rods/electrodes and plate electrodes, bonding jumper braid, surge  arresters, and additional accessories needed for complete installation. Where more than one type  unit meets indicated requirements, selection is Installer's option. Where materials or components  ore not indicated, provide products complying with NEC, UL, 1£££, and established industry  standards for applications indicated. B. Conductors: Unless otherwise indicated, provide electrical grounding conductors for grounding  connections matching power supply wiring materials and sized according to NEC. C. Ground Rods: Solid copper or copper clod steel, minimum 3/4n dia. x 10'. Provide longer rods if  necessary for required resistivity. D. Electrical Grounding Connection Accessories: Provide electrical insulating tape, heat-shrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories  manufacturers for type services indicated. 7. INSPECTION A. Installer must examine areas and conditions under which electrical grounding connections ore to  be mode and notify Contractor in writing of conditions detrimental to proper completion of work. Do  not proceed with work until unsatisfactory conditions hove been corrected in a manner acceptable to  Installer. 8. INSTALLATION OF ELECTRICAL GROUNDING A. General: lnstoll electrical grounding systems where shown, in accordance with applicable  portions of NEC, with NECA's nStandard of lnstollationn, and in accordance with recognized industry  practices, to ensure that products comply with requirements and serve intended functions. 8. Coordinate with other electrical work as necessary to interface installation of electrical  grounding system work with other work. C. Install clamp-on connectors only on thoroughly cleoned metal contact surfaces, to ensure  electrical conductivity and circuit integrity. D. All ground connections to water service entrance shall be installed to be exposed and visible  for inspection at all times. Insulation shall not be installed over ground connections. E. A water pipe, by itself, is not an adequate grounding electrode and must be supplemented by dual  grounding electrodes, a minimum of 8 feet apart, and effectively bonded together. The supplemental  ground shall be per Code with the nFooting type electroden taking precedence when possible. F. All ground connections shall be mode on surfaces which have been cleaned of all point, dirt,  oil, etc., so that connections ore bare metal to bare metal contact. All ground connections shall  be tight and shall be made with U.L. listed grounding devices, fittings, bushings, etc. G. Duplex receptacles of any omperoge shall be grounding type and sholl have o separate grounding  contact. A separate jumper shall be installed between the grounding terminal on the device and the  metallic box. The Contractor may provide U.L. listed self-grounding receptacles in lieu of  providing the separate jumper. H. Single and duplex receptacles shall have all grounded metal mechanically bonded together.  Pressure bonding only is not acceptable. I. Single and duplex receptacles will be installed with the grounding contacts down. J. Hospital grade or high abuse type which will be installed with the ground contacts up. 1. Shop equipment receptacles shall be installed with the ground contacts up. K. In all cases where flexible metallic conduit, nonmetallic rigid conduit or liquid tight flexible  conduit is used, a green wire ground conductor shall be used to provide ground continuity between  the equipment of device and the conduit raceway system. L. Provide a separate green wire ground conductor for eoch branch circuit originating from each  ponelboard. This ground shall be used to ground the device or load fed, and shall be bonded to  components of the rocewoy system, such as junction boxes, starter or disconnect switch enclosures,  equipment coses, etc. The green wire ground conductor shall terminate in the panelboord at the  green wire ground bus. Ground conductors for branch circuits shall be of size indicated in NEC,  except minimum size ground conductor shall be No. 12 AWG. M. Each branch feeder originating at the switchboord(s) shall hove a green wire ground conductor  originating at the ground bus in the switchboard and terminating at the green wire ground bus in  the panelboord. This green wire ground conductor shall be of size indicated in NEC except in no  instance smaller than No. 8 AWG. N. The green wire ground conductor is in addition to the neutral conductor and in no case shall the  neutral conductor serve as the grounding means. 0. Multiple conductors in a single lug not permitted. Each grounding conductor shall terminate in  its own terminal lug. SECTION 16510 - INTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of interior lighting fixture work is indicated by drawings and schedules. B. Types of interior lighting fixtures in this section include the following: 1. Fluorescent 2. Incandescent 3, High Intensity Discharge 4. LED C. Applications of interior lighting fixtures required for project including the following: 1. General lighting 2. Supplementary lighting 3. Task lighting 4. Emergency lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of interior lighting fixtures of types and  ratings required, whose products hove been in satisfactory use in similar service for not less than  5 years. 8. Installer: Qualified with at least 3 years of successful installation experience on projects  with interior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of interior  building lighting fixtures. D. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. LE 1 and LE 2  pertaining to lighting equipment. E. ANSI/IES Compliance: Comply with ANSI 132.1 pertaining to interior lighting fixtures. F. ANSI/UL Compliance: Comply with ANSI/UL standards pertaining to interior lighting fixtures for  hazardous locations. G. UL Compliance: Provide interior lighting fixtures which have been UL-listed and labeled. H. CBM Labels: Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers  Association standards and carry the CBM label. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on interior building lighting fixtures, lamps and  ballasts. Lighting fixtures shall be in strict accordance with the fixture schedule. Substitutions  will not be accepted without formal written prior approval. Requests for review of substitutions  shall be submit a minimum of 10 days prior to bid. Any other requests will be rejected. B. Shop Drawings: Submit fixture shop drawings in booklet form with separate sheet for eoch  fixture, assembled in luminaire "typen alphabetical order, with proposed fixture and accessories  clearly indicated on each sheet. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the  fixture schedule ore intended to provide the general description of the required fixture and its  quality. Additional accessories, mounting hardware, options, etc., not specifically described by  the catalog number but required for a properly operating and installed fixture or as described by  additional notation on the drawings or in the specifications, shall be provided. 6. INTERIOR LIGHTING FlXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. 1. Fluorescent-Lamp Ballasts: Provide energy saving high frequency electronic fluorescent-lamp ballasts, capable of operating 32 watt, octic, T-8 lamp types; with high power  factor, rapid-start, and low-noise features; Type 1; Class P; sound-roted A, and with internal  thermal protection. All flourescent fixture ballasts shall be of the same manufacturer and type.  Ballasts shall also meet the following requirements: 2. Operate lamps at 20 KHZ or higher with no detectable flicker. 3. Ballast manufacturer shall have been producing electronic ballasts in the U.S. for  more than  five years with a low failure rote. 4. Ballasts shall be approved and listed by UL. 5. Ballasts shall comply with all applicable state and federal efficiency standards. 6. Ballasts shall comply with FCC and NEMA limits governing electromagnetic and radio frequency  interference and shall not interfere with operation of other normal electrical equipment. 7. Ballasts shall meet all applicable ANSI and IEEE standards regarding harmonic distortion and  surge protection, but in no case sholl hove total harmonic distortion exceeding 20%. 8. Ballasts shall not be affected by lamp failure and shall yield normal published expected lamp  life. 9. Lamp current crest factor shall not exceed 1.7. 10.Ballasts shall operate at on input frequency of 60 HZ and an input voltage of that indicated on  the drawings for the fixture voltage. 11. Ballasts shall have a power factor above 0.95. 12. Ballasts shall operate as o parallel circuit allowing remaining lamps to maintain full output  if companion lamps fail. 13. Ballasts shall carry a minimum three year warranty, including labor allowance. 14. Ballasts shall be manufactured by Magnetek, Motorola or approved equal. C. Fusing all fluorescent ballasts shall be fused. Fuses may be deleted if the ballast is supplied  with automatically resetting thermal overloads internal to the ballast. 0. H.1.0. Lamp Ballasts: Provide energy saving ballasts, capable of operating lamp types indicated;  with high power factor, fixture to have quartz restrike where indicated and low-noise feature and with internal thermal protection, class H insulation. H.I.D. ballasts shall  be manufactured by Advanced, Valmont, Magnetek or approved equal. E. Lamps: Provide lamps of the wattage and types specified on the drawings. Coordinate lamp type  with ballast for a complete operational, energy saving lighting system which will operate for the  expected lamp and ballast life. Lamps shall be as manufactured by General Electric, Phillips, or  Osram/Sylvania. 1. Fluorescent lamps shall be rapid start, T-8, medium bi-pin, 32 watt, 3500K, 85 CRI, 3,000  lumens, 20,000 average rated hours. 2. Lamp and ballast combinations shall have no noticeable flicker or delayed starting. Lamps shall  start instantaneously and illuminate immediately.  Any delay in starting will not be acceptable and  the lamp and/or ballast shall be replaced. 3. All lamp types and color shall be verified with the lighting consultant prior to ordering. 7. INSTALLATION OF INTERIOR LIGHTING FlXTURES A. Install interior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  lnstollationn, NEMA standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. B. Coordinate with other electrical work as appropriate to properly interface installation of  interior lighting fixtures with other work. C. Fasten fixtures securely to building structural support; and ensure that pendant fixtures ore  plumb and level. Provide all required mounting hardware and steel channel to supplement structural  support where necessary. Fixtures shall not be supported from ductwork, piping, conduits, ceiling  grid or any other non-structural building member. 0. Coordinate fixture installation with mechanical duct work, diffusers, return grilles,  communication systems devices, etc., to avoid any interferences. 8. ADJUST ANO CLEAN A. Cleon interior lighting fixtures of dirt and debris upon completion of installation B. Protect installed fixtures from damage during remainder of construction period. 9. FlELC QUALITY CONTROL A. Upon completion of installation of interior lighting fixtures, and ofter building circuitry hos  been energized, apply electrical energy to demonstrate capability and compliance with requirements.   where possible, correct malfunctioning units at site, then retest to demonstrate compliance;  otherwise, remove and replace with new units, and proceed with retesting. B. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are  observed to be noticeably dimmed ofter Contractor's use and testing, as judged by  Architect/Engineer. C. Refer to Division-1 sections for the replacement/restoration of lamps in interior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. 10. GROUNDING A. Provide tight equipment grounding connections for each interior lighting fixture installation. SECTION 16520 - EXTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of exterior lighting fixture work is indicated by drawings ond schedules. B. Types of exterior lighting fixtures in this section include the following: 1. LED 2. High Intensity Discharge 3. Fluorescent C. Applications of exterior lighting fixtures required for project including the following: 1. Outdoor supplementary lighting 2. Site Lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of exterior lighting fixtures of types and  ratings required, whose products have been in satisfactory use in similar service for not less than  5 years. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with exterior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of exterior  building lighting fixtures. G. UL Compliance: Provide exterior lighting fixtures which are UL-listed and labeled. H. CBM Labels: Provide ballasts which comply with Certified Ballast Manufacturers Association  standards and carry the CBM label. 4. SUBMITTALS A. Product Data: Submit manufacturer's data on exterior lighting fixtures, lamps, BUG roting, and  ballasts to Architect. B. Shop Drawings: Submit dimensioned drawings of exterior lighting fixture. Submit fixture shop  drawings in booklet form with separate sheet for each fixture, assembled in luminoire "typen  olphobetical order, with proposed fixture and accessories clearly indicated on each sheet to  Architect. Provide photometric data for each fixture type. Clearly indicate fixture lamp and  ballast type and manufacturer. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the fixture schedule are intended to provide the general description of the required  fixture and its quality. Additional accessories, mounting hardware, options, etc., not specifically  described by the catalog number but required for a properly operating and installed fixture or as  described by additional notation on the drawings or in the specifications, shall be provided. 6. EXTERIOR LIGHTING FIXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. B. H.I.D-Lamp Ballasts: Provide energy soving high intensity discharge lamp type ballasts, capable  of operating the associated lamp type for its rated life; with high power factor, and low-noise  features; Type t; Closs P; sound-rated A, and with internal thermal protection. All HID fixture  ballasts shall be of the same manufacturer and type. Provide quartz restrike feature where  indicated on the drawings. Ballasts shall operate the lamp at full brightness ond shall be suitable  for the exterior environment, including the appropriate temperature roting. C. LED: Provide internal driver, lamps dimmable from 100% to 0%, Refer to Light Fixture Schedule  for distribution types, and voltage. D. Emergency Lighting: Provide emergency battery pack with minimum 90 minutes and wired ahead of  lighting controls. 7. LIGHTING POLES ANO STANDARDS A. EPA: Equivalent for projected area. 8. Provide brackets for mounting luminaire. C. Refer to Lighting Fixture Schedule for pole height, thickness, color and type. 0. Provide handhole with minimum clear opening of 2 1/2-inches by 5-inches with gasketed cover  (w/motching finish) secured with stainless steel screws. 8. INSTALLATION OF EXTERIOR LIGHTING FlXTURES A. Install exterior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  Installation", NEMA. standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. 8. Coordinate with other electrical work as appropriate to properly interface installation of  exterior lighting fixtures with other work. C. Fasten fixtures securely to required structural supports; and check to ensure that solid pendant  fixtures ore plumb. 9. ADJUST AND CLEAN A. Clean exterior lighting fixtures of dirt and debris upon completion of installation. B. Protect installed fixtures from damage during remainder of construction period. 10. FIELD QUALITY CONTROL A. Upon completion of installation of exterior lighting fixtures, and ofter building circuitry,  apply electrical energy to lighting fixtures to demonstrate capability and compliance with  requirements.  Where possible, correct malfunctioning units at site, then retest to demonstrate  compliance; otherwise, remove and replace with new units, and proceed with retesting. 8. At the time of Substantial Completion, replace lamps in exterior lighting fixtures which ore  observed to be noticeably dimmed after Contractor's use and testing, as judged by Owner. Furnish  stock or replacement lamps amounting to 15% {but not less than one lamp in each case) of each type  and size lamp used in each type fixture. Deliver replacement stock as directed to Owner's storage  space. C. Refer to Division-1 sections for the replacement/restoration of lamps in exterior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. D. Inspect each installed luminaire for damage. Replace damaged luminaires and components. 11. GROUNDING A. Provide tight equipment grounding connections for each exterior lighting fixture installation. 8 Ground steel poles per NEC 250. SECTION 16721 - FIRE ALARM AND SMOKE DETECTION SYSTEMS 1. SECTION INCLUDES A. A combination addressable and hard wired fire alarm and smoke detection system. 2. REFERENCES. A. NFPA 70 - Notional Electrical Code - 2017. 8. NFPA 72 - Notional Fire Alarm Code - 2009. D. NFPA 101 - Life Safety Code - 2009. E. ANSI All7.l-1986 American National Standard for Buildings and Facilities Providing Accessibility  and Usability for Physically Handicapped People. F. American With Disabilities Act of 1990 and applicable sections of the Uniform Federal  Accessibility Standard. 3. REGULATORY REQUIREMENTS A. System: UL listed. 8. Conform to requirements of NFPA 101 and the Local Fire Marshall. 4. DESCRIPTION OF SYSTEM A. The system shall be on addressable, microprocessor based fire alarm control system with  transient protection on each circuit and walk-through test capability.  The system shall hove  the   capability  to  control  and  supervise  all  the  addressable  devices  and non-addressable  appliance and auxiliary control circuits.  Each component of the system shall be UL listed for its  use.  The system shall hove a Dynamic LCD display and be located in a constantly attended location  while the building is occupied. 5. QUALIFlCATIONS A. Manufacturer: Company specializing in smoke detection and fire alarm systems with five {5) years  documented experience. 8. Installer: Company specializing in smoke detection and fire alarm systems with five (5) years  documented experience with projects of equivalent scope of work and size and certified by the  Florida State Licensing Board as fire alarm installing contractor.  The actual installer shall be  liscensed to install fire alarm systems and shall be certified by the system manufacturer to  install the system.  Proof of certification ond liscensure shall be provided upon request. 6. SUBMITTALS A. Submit six (6) copies shop drawings and product data. 8. Provide complete point to point wiring diagrams, data sheets, and equipment ratings, layout.  dimensions, and finishes. Indicate the location of surge protection devices. C. Submit manufacturer's installation instructions. D. Submit manufacturer's certificate that the system meets or exceeds specified requirements - certification per NFPA 72. E. Submit copy of Contractor's license before work begins. F. Submit battery calculations indicating the required battery, including the specified spare  capacity. G. Submit voltage drop calculations. H. Provide training for four (4) people on the operation, maintenance, and repair of the system ot  the Contractor's expense. Training shall be certified by the manufacturer and be at different times  for each person. Include transportation, room and board where needed. 7. PROJECT RECORD DRAWINGS A. Contractor shall provide five (5) sets of as-built drawings to the Owner upon completion of  project. B. As-builts shall include the location of end-of-line devices, surge protection devices and exact  conduit and wire routing. Numbers and types or conductors shall be indicated for each circuit.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16445 - PANELBOARDS, DISTRIBUTION AND BRANCH CIRCUIT PART 1 GENERAL 1.01 WORK INCLUDED A. Furnish and install distribution and branch circuit panel- boards. 8. Related Work and Specifications: Section 16010: Electrical General Provisions. 1.02 QUALITY ASSURANCE A. Referenced Standards: 1. UL 50 - Cabinets and Boxes. 2. UL 67 - Electric Panelboards. 3. NEMA AB 1 - Molded Cose Circuit Breakers. 4. NEMA AB 2 - Procedures for Verifying the Performance of Molded Cose Circuit Breakers. 5. NEMA FU 1 - Low Voltage Cartridge Fuses. 6. NEMA KS 1 - Enclosed Switches. 7. NEMA PB 1 - Panelboords. 1.03 SUBMITTALS A. The following information shall be submitted to the Engineer: 1. Breaker layout drawing with dimensions indicated and nameplate designation 2. Component list 3. Conduit entry/exit locations 4. Assembly ratings including: o. Short-circuit rating b. Voltage c. Continuous current 5. Coble terminal sizes PART 2 PRODUCTS 2.01 ENCLOSURE A. Cabinet: 1. Construct cabinets in accordance with UL 50.  Use pointed galvanized sheet steel 16-gouge or  more. 2. Provide o minimum 4-inch gutter wiring space on each side. 3. Reinforce cabinets and securely support bus bars and over-current devices to prevent vibration  and breakage in handling. 4. Provide standard conduit knockouts in cabinet ends. 5. Finish cabinets of surface-mounted panelboards to match doors and trim as specified below. 6. Panelboords mounted outdoors sholl be weatherproof, and shall hove a door behind door type  construction. 7. Ponelboords mounted in wet or corrosive oreos shall hove NEMA 4X stainless steel enclosures. 8. Panelboords mounted shall be NEMA. 12 enclosures for areas classified as NEMA 12. 8. Doors and Trim: 1. Fabricate doors and trim from cold-rolled sheet steel. 2. Equip doors with flush-type combination catch and key lock. 3. Key all locks alike.  Fasten trim for flush-mounted panetboords to cabinets by on approved means  which permits both horizontal and vertical adjustment. 4. Trim for surface-mounted panelboards must fit the cabinet with no overhang. 5. Apply o finish to trim and doors consisting of two coots of enamel over o rust-inhibiting prime  coot. 2.02 BUS A. Material: 1. Provide tin plated, copper bus bars, 98 percent IACS conductivity, full-sized throughout their  length. 2. Use buses with silver-plated contact surfaces. 3. Include a tin plated copper bus bar ground bus in panelboord roted not less than 25 percent of  the main bus capacity. 4. Full size {100% rated) insulated neutral bus shall be included in the panel board, shown with  neutral.  200% rated neutral bus shall be supplied for panels designated on the drawings. 5. The ground and neutral bus shall be ot least one terminal screw for each circuit. 6. Provide through feed or sub feed lugs where indicated. 7. Provide lugs and connection points on phase, neutral and ground bus suitable for copper  conductors. 8. Spaces for future circuit breakers shall be bussed for the maximum devices that con be fitted. 8. Size bars as indicated and brace them to withstand the available symmetrical short circuit  current. C. Installation: 1. Install buses in allotted spaces so that devices can be added without additional machining,  drilling or tapping. 2. Mount neutral bars, os required, on the opposite end of the main lugs. 2.03 PROTECTrlE DEVICES A. Circuit Breakers: Provide circuit breakers for the specified service with the number of poles  and ampere ratings indicated. 1. Provide breakers which ore quick-make and quick-break on both manual and automatic operation. 2. Use a trip-free trip indicating breaker. 3. Incorporate inverse time characteristic by bimetallic overload elements and instantaneous  characteristic by magnetic trip.  Where indicated, provide ground fault circuit breakers {GFCB). 4. For 2-pole and 3-pole breakers, use the common-trip type so that an overload or fault on one  pole will trip all poles simultaneously. Handle ties ore not acceptable. 5. Unless otherwise indicated, provide circuit breakers with the following interrupting ratings: a. Each circuit breaker used in 120/208 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. b. Each circuit breaker used in 120/240 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. c. Each circuit breaker used in 277/ 480 Volt and 480 Volt ponelboords shall hove on interrupting  capacity of not less than 22,000 Amps, RMS symmetrical. d. GFCI {ground fault circuit interrupter) shall be provided for circuits where shown on the  drawings.  GFCI units shall be 1 Pole, 120 Volt, molded case, bolt-on breakers, incorporating a  solid state ground fault interrupter circuit insulated and isolated from the breaker mechanism.   The unit shall be UL listed Class A Group I device (5 milliamp sensitivity, 25 millisecond trip  time) and on interrupting capacity of 10,000 Amps, RMS. e. Circuit breakers shall be os manufactured by the ponelboard manufacturer. 6. Connect breakers to the main bus by means of a solidly bolted connection. 7. Use breakers which ore interchangeable, capable of being operated in any position within the  panel. 8. Independently mount breakers so that o single unit con be removed from the front of the panel  without disturbing or removing main bus, other units or other branch circuit connections. 9. Provide individual breaker handle lock for all circuits that supply exit signs, emergency  lights, and fire alarm panels. 1a.Provide GFI circuit breakers for heat trace circuit. The roting shall be as per NEC. 8. Surge Suppressor 1. The ponelboord shall be pravided with externally mounted, transient voltage surge suppression. C. Service Entrance 1. The ponelboord shall hove o connection for housing and grounding neutral conductor. 2. Provide a UL label for the panelboord. 2.04 CIRCUIT IDENTIFICATION A. Directory: 1. For each ponelboord, provide a directory frame mounted inside the door with o heat-resistant  transparent face and o directory cord for identifying the load served. 2. Type directory as specified in Section 16010. 8. Nameplate: 1. Provide a black on white nameplate on the face of the ponelboard using the following as on  example: Panel HA 277/ 480V, 30, 4W Feeder from MCC-8/Section 2. The nameplate shall hove a minimum thickness of 1/8n. 2.05 LISTING A. UL 67 - Electric Ponelboards. 2.06 ACCEPTABLE MANUFACTURERS A. Acceptable manufacturers ore Culler Hammer, Squore-D, General Electric, Siemens. PART 3 EXECUTION 3.01 INSTALLATION A. Install ponelboords in the locations as shown and as recommended in NEMA P81.1. B. In wet and corrosive areas, including outdoor locations, install ponelboard enclosures on  unistrut support to provide clearance behind the mounting surface. C. In wet and corrosive areas, including outdoor locations, connect conduits to the bottom of the  enclosure and to the lower 30 percent of the sides. D. All conduit connections shall be by use of Myers hub. 3.02 MOUNTING HEIGHT A. Install the ponelboords such that the center of the switch or circuit breaker in the highest  position will not be more than 6-1 /2 feet above the floor or working platform. 3.03 SPECW. REQUIREMENTS A. All copper items, including wiring, terminal blocks, lugs, connectors, bus, etc., shall be tin  plated copper. B. All steel shall be primed and painted as specified. Galvanized items shall also be pointed. C. All hardware, including nuts, bolts, washers, screws, anchor bolts, door hinges, etc., shall be  made of 316 stainless steel. D. The minimum requirements of painting procedure shall be followed: 1. Surface preparation per SSPC-SP6. 2. Primer: Tnemec 66, Epoxoline - one coot 4 dry mils. 3. Finish Coat:  Tnemec Series 72, Edura Shield - one coat 1.5 dry mils {ANSI 61 light gray). 4. Undercoat Finish: Tnemec Tor 46-413-2 coats 40 dry mils total. SECTION 16450 - GROUNDING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of grounding work is indicated by drawings ond schedules. 8. Types of grounding specified in this section include the following: 1. Solid grounding C. Applications of grounding work in this section including the following: 1. Underground metal water piping 2. Metal building frames 3. Grounding electrodes 4. Grounding rods 5. Service equipment 6. Enclosures 7. Equipment 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical connectors, terminals and  fittings, of types and ratings required, and ancillary grounding materials, including stranded  coble, copper braid and bus, ground rods and plate electrodes, whose products hove been in  satisfactory use in similar service for not less than 3 yeors. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with electrical grounding work similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to materials and installation of  electrical grounding systems, associated equipment and wiring. Provide grounding products which are  UL-listed and labeled. D. UL Compliance: Comply with applicable requirements of UL Standards Nos. 467 and 869 pertaining  to electrical grounding and bonding. E. IEEE Compliance: Comply with applicable requirements of IEEE Standard 142 and 241 pertaining to  electrical grounding. 4. SUBMITTALS A. Product Dato: Submit manufacturer's data on grounding systems and and accessories. B. Shop Drawings: Submit layout drawings of grounding systems and accessories including, but not  limited to, ground wiring, copper braid and bus, ground rods, and plate electrodes. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  grounding products which may be incorporated in the work include, but not limited to, the  following OEA: 1. Burndy Corp. 2. Crouse-Hinds Co. 3. Electrical Components Div.; Gould Inc. 4. Thomas and Betts Corp. 6. GROUNDING SYSTEMS A. Materials and Components: 1. General: Except os otherwise indicated, provide electrical grounding systems indicated; with  assembly of materials, including, but not limited to, cables/wires, connectors, terminals  (solderless lugs), grounding rods/electrodes and plate electrodes, bonding jumper braid, surge  arresters, and additional accessories needed for complete installation. Where more than one type  unit meets indicated requirements, selection is Installer's option. Where materials or components  ore not indicated, provide products complying with NEC, UL, 1£££, and established industry  standards for applications indicated. B. Conductors: Unless otherwise indicated, provide electrical grounding conductors for grounding  connections matching power supply wiring materials and sized according to NEC. C. Ground Rods: Solid copper or copper clod steel, minimum 3/4n dia. x 10'. Provide longer rods if  necessary for required resistivity. D. Electrical Grounding Connection Accessories: Provide electrical insulating tape, heat-shrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories  manufacturers for type services indicated. 7. INSPECTION A. Installer must examine areas and conditions under which electrical grounding connections ore to  be mode and notify Contractor in writing of conditions detrimental to proper completion of work. Do  not proceed with work until unsatisfactory conditions hove been corrected in a manner acceptable to  Installer. 8. INSTALLATION OF ELECTRICAL GROUNDING A. General: lnstoll electrical grounding systems where shown, in accordance with applicable  portions of NEC, with NECA's nStandard of lnstollationn, and in accordance with recognized industry  practices, to ensure that products comply with requirements and serve intended functions. 8. Coordinate with other electrical work as necessary to interface installation of electrical  grounding system work with other work. C. Install clamp-on connectors only on thoroughly cleoned metal contact surfaces, to ensure  electrical conductivity and circuit integrity. D. All ground connections to water service entrance shall be installed to be exposed and visible  for inspection at all times. Insulation shall not be installed over ground connections. E. A water pipe, by itself, is not an adequate grounding electrode and must be supplemented by dual  grounding electrodes, a minimum of 8 feet apart, and effectively bonded together. The supplemental  ground shall be per Code with the nFooting type electroden taking precedence when possible. F. All ground connections shall be mode on surfaces which have been cleaned of all point, dirt,  oil, etc., so that connections ore bare metal to bare metal contact. All ground connections shall  be tight and shall be made with U.L. listed grounding devices, fittings, bushings, etc. G. Duplex receptacles of any omperoge shall be grounding type and sholl have o separate grounding  contact. A separate jumper shall be installed between the grounding terminal on the device and the  metallic box. The Contractor may provide U.L. listed self-grounding receptacles in lieu of  providing the separate jumper. H. Single and duplex receptacles shall have all grounded metal mechanically bonded together.  Pressure bonding only is not acceptable. I. Single and duplex receptacles will be installed with the grounding contacts down. J. Hospital grade or high abuse type which will be installed with the ground contacts up. 1. Shop equipment receptacles shall be installed with the ground contacts up. K. In all cases where flexible metallic conduit, nonmetallic rigid conduit or liquid tight flexible  conduit is used, a green wire ground conductor shall be used to provide ground continuity between  the equipment of device and the conduit raceway system. L. Provide a separate green wire ground conductor for eoch branch circuit originating from each  ponelboard. This ground shall be used to ground the device or load fed, and shall be bonded to  components of the rocewoy system, such as junction boxes, starter or disconnect switch enclosures,  equipment coses, etc. The green wire ground conductor shall terminate in the panelboord at the  green wire ground bus. Ground conductors for branch circuits shall be of size indicated in NEC,  except minimum size ground conductor shall be No. 12 AWG. M. Each branch feeder originating at the switchboord(s) shall hove a green wire ground conductor  originating at the ground bus in the switchboard and terminating at the green wire ground bus in  the panelboord. This green wire ground conductor shall be of size indicated in NEC except in no  instance smaller than No. 8 AWG. N. The green wire ground conductor is in addition to the neutral conductor and in no case shall the  neutral conductor serve as the grounding means. 0. Multiple conductors in a single lug not permitted. Each grounding conductor shall terminate in  its own terminal lug. SECTION 16510 - INTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of interior lighting fixture work is indicated by drawings and schedules. B. Types of interior lighting fixtures in this section include the following: 1. Fluorescent 2. Incandescent 3, High Intensity Discharge 4. LED C. Applications of interior lighting fixtures required for project including the following: 1. General lighting 2. Supplementary lighting 3. Task lighting 4. Emergency lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of interior lighting fixtures of types and  ratings required, whose products hove been in satisfactory use in similar service for not less than  5 years. 8. Installer: Qualified with at least 3 years of successful installation experience on projects  with interior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of interior  building lighting fixtures. D. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. LE 1 and LE 2  pertaining to lighting equipment. E. ANSI/IES Compliance: Comply with ANSI 132.1 pertaining to interior lighting fixtures. F. ANSI/UL Compliance: Comply with ANSI/UL standards pertaining to interior lighting fixtures for  hazardous locations. G. UL Compliance: Provide interior lighting fixtures which have been UL-listed and labeled. H. CBM Labels: Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers  Association standards and carry the CBM label. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on interior building lighting fixtures, lamps and  ballasts. Lighting fixtures shall be in strict accordance with the fixture schedule. Substitutions  will not be accepted without formal written prior approval. Requests for review of substitutions  shall be submit a minimum of 10 days prior to bid. Any other requests will be rejected. B. Shop Drawings: Submit fixture shop drawings in booklet form with separate sheet for eoch  fixture, assembled in luminaire "typen alphabetical order, with proposed fixture and accessories  clearly indicated on each sheet. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the  fixture schedule ore intended to provide the general description of the required fixture and its  quality. Additional accessories, mounting hardware, options, etc., not specifically described by  the catalog number but required for a properly operating and installed fixture or as described by  additional notation on the drawings or in the specifications, shall be provided. 6. INTERIOR LIGHTING FlXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. 1. Fluorescent-Lamp Ballasts: Provide energy saving high frequency electronic fluorescent-lamp ballasts, capable of operating 32 watt, octic, T-8 lamp types; with high power  factor, rapid-start, and low-noise features; Type 1; Class P; sound-roted A, and with internal  thermal protection. All flourescent fixture ballasts shall be of the same manufacturer and type.  Ballasts shall also meet the following requirements: 2. Operate lamps at 20 KHZ or higher with no detectable flicker. 3. Ballast manufacturer shall have been producing electronic ballasts in the U.S. for  more than  five years with a low failure rote. 4. Ballasts shall be approved and listed by UL. 5. Ballasts shall comply with all applicable state and federal efficiency standards. 6. Ballasts shall comply with FCC and NEMA limits governing electromagnetic and radio frequency  interference and shall not interfere with operation of other normal electrical equipment. 7. Ballasts shall meet all applicable ANSI and IEEE standards regarding harmonic distortion and  surge protection, but in no case sholl hove total harmonic distortion exceeding 20%. 8. Ballasts shall not be affected by lamp failure and shall yield normal published expected lamp  life. 9. Lamp current crest factor shall not exceed 1.7. 10.Ballasts shall operate at on input frequency of 60 HZ and an input voltage of that indicated on  the drawings for the fixture voltage. 11. Ballasts shall have a power factor above 0.95. 12. Ballasts shall operate as o parallel circuit allowing remaining lamps to maintain full output  if companion lamps fail. 13. Ballasts shall carry a minimum three year warranty, including labor allowance. 14. Ballasts shall be manufactured by Magnetek, Motorola or approved equal. C. Fusing all fluorescent ballasts shall be fused. Fuses may be deleted if the ballast is supplied  with automatically resetting thermal overloads internal to the ballast. 0. H.1.0. Lamp Ballasts: Provide energy saving ballasts, capable of operating lamp types indicated;  with high power factor, fixture to have quartz restrike where indicated and low-noise feature and with internal thermal protection, class H insulation. H.I.D. ballasts shall  be manufactured by Advanced, Valmont, Magnetek or approved equal. E. Lamps: Provide lamps of the wattage and types specified on the drawings. Coordinate lamp type  with ballast for a complete operational, energy saving lighting system which will operate for the  expected lamp and ballast life. Lamps shall be as manufactured by General Electric, Phillips, or  Osram/Sylvania. 1. Fluorescent lamps shall be rapid start, T-8, medium bi-pin, 32 watt, 3500K, 85 CRI, 3,000  lumens, 20,000 average rated hours. 2. Lamp and ballast combinations shall have no noticeable flicker or delayed starting. Lamps shall  start instantaneously and illuminate immediately.  Any delay in starting will not be acceptable and  the lamp and/or ballast shall be replaced. 3. All lamp types and color shall be verified with the lighting consultant prior to ordering. 7. INSTALLATION OF INTERIOR LIGHTING FlXTURES A. Install interior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  lnstollationn, NEMA standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. B. Coordinate with other electrical work as appropriate to properly interface installation of  interior lighting fixtures with other work. C. Fasten fixtures securely to building structural support; and ensure that pendant fixtures ore  plumb and level. Provide all required mounting hardware and steel channel to supplement structural  support where necessary. Fixtures shall not be supported from ductwork, piping, conduits, ceiling  grid or any other non-structural building member. 0. Coordinate fixture installation with mechanical duct work, diffusers, return grilles,  communication systems devices, etc., to avoid any interferences. 8. ADJUST ANO CLEAN A. Cleon interior lighting fixtures of dirt and debris upon completion of installation B. Protect installed fixtures from damage during remainder of construction period. 9. FlELC QUALITY CONTROL A. Upon completion of installation of interior lighting fixtures, and ofter building circuitry hos  been energized, apply electrical energy to demonstrate capability and compliance with requirements.   where possible, correct malfunctioning units at site, then retest to demonstrate compliance;  otherwise, remove and replace with new units, and proceed with retesting. B. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are  observed to be noticeably dimmed ofter Contractor's use and testing, as judged by  Architect/Engineer. C. Refer to Division-1 sections for the replacement/restoration of lamps in interior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. 10. GROUNDING A. Provide tight equipment grounding connections for each interior lighting fixture installation. SECTION 16520 - EXTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of exterior lighting fixture work is indicated by drawings ond schedules. B. Types of exterior lighting fixtures in this section include the following: 1. LED 2. High Intensity Discharge 3. Fluorescent C. Applications of exterior lighting fixtures required for project including the following: 1. Outdoor supplementary lighting 2. Site Lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of exterior lighting fixtures of types and  ratings required, whose products have been in satisfactory use in similar service for not less than  5 years. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with exterior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of exterior  building lighting fixtures. G. UL Compliance: Provide exterior lighting fixtures which are UL-listed and labeled. H. CBM Labels: Provide ballasts which comply with Certified Ballast Manufacturers Association  standards and carry the CBM label. 4. SUBMITTALS A. Product Data: Submit manufacturer's data on exterior lighting fixtures, lamps, BUG roting, and  ballasts to Architect. B. Shop Drawings: Submit dimensioned drawings of exterior lighting fixture. Submit fixture shop  drawings in booklet form with separate sheet for each fixture, assembled in luminoire "typen  olphobetical order, with proposed fixture and accessories clearly indicated on each sheet to  Architect. Provide photometric data for each fixture type. Clearly indicate fixture lamp and  ballast type and manufacturer. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the fixture schedule are intended to provide the general description of the required  fixture and its quality. Additional accessories, mounting hardware, options, etc., not specifically  described by the catalog number but required for a properly operating and installed fixture or as  described by additional notation on the drawings or in the specifications, shall be provided. 6. EXTERIOR LIGHTING FIXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. B. H.I.D-Lamp Ballasts: Provide energy soving high intensity discharge lamp type ballasts, capable  of operating the associated lamp type for its rated life; with high power factor, and low-noise  features; Type t; Closs P; sound-rated A, and with internal thermal protection. All HID fixture  ballasts shall be of the same manufacturer and type. Provide quartz restrike feature where  indicated on the drawings. Ballasts shall operate the lamp at full brightness ond shall be suitable  for the exterior environment, including the appropriate temperature roting. C. LED: Provide internal driver, lamps dimmable from 100% to 0%, Refer to Light Fixture Schedule  for distribution types, and voltage. D. Emergency Lighting: Provide emergency battery pack with minimum 90 minutes and wired ahead of  lighting controls. 7. LIGHTING POLES ANO STANDARDS A. EPA: Equivalent for projected area. 8. Provide brackets for mounting luminaire. C. Refer to Lighting Fixture Schedule for pole height, thickness, color and type. 0. Provide handhole with minimum clear opening of 2 1/2-inches by 5-inches with gasketed cover  (w/motching finish) secured with stainless steel screws. 8. INSTALLATION OF EXTERIOR LIGHTING FlXTURES A. Install exterior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  Installation", NEMA. standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. 8. Coordinate with other electrical work as appropriate to properly interface installation of  exterior lighting fixtures with other work. C. Fasten fixtures securely to required structural supports; and check to ensure that solid pendant  fixtures ore plumb. 9. ADJUST AND CLEAN A. Clean exterior lighting fixtures of dirt and debris upon completion of installation. B. Protect installed fixtures from damage during remainder of construction period. 10. FIELD QUALITY CONTROL A. Upon completion of installation of exterior lighting fixtures, and ofter building circuitry,  apply electrical energy to lighting fixtures to demonstrate capability and compliance with  requirements.  Where possible, correct malfunctioning units at site, then retest to demonstrate  compliance; otherwise, remove and replace with new units, and proceed with retesting. 8. At the time of Substantial Completion, replace lamps in exterior lighting fixtures which ore  observed to be noticeably dimmed after Contractor's use and testing, as judged by Owner. Furnish  stock or replacement lamps amounting to 15% {but not less than one lamp in each case) of each type  and size lamp used in each type fixture. Deliver replacement stock as directed to Owner's storage  space. C. Refer to Division-1 sections for the replacement/restoration of lamps in exterior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. D. Inspect each installed luminaire for damage. Replace damaged luminaires and components. 11. GROUNDING A. Provide tight equipment grounding connections for each exterior lighting fixture installation. 8 Ground steel poles per NEC 250. SECTION 16721 - FIRE ALARM AND SMOKE DETECTION SYSTEMS 1. SECTION INCLUDES A. A combination addressable and hard wired fire alarm and smoke detection system. 2. REFERENCES. A. NFPA 70 - Notional Electrical Code - 2017. 8. NFPA 72 - Notional Fire Alarm Code - 2009. D. NFPA 101 - Life Safety Code - 2009. E. ANSI All7.l-1986 American National Standard for Buildings and Facilities Providing Accessibility  and Usability for Physically Handicapped People. F. American With Disabilities Act of 1990 and applicable sections of the Uniform Federal  Accessibility Standard. 3. REGULATORY REQUIREMENTS A. System: UL listed. 8. Conform to requirements of NFPA 101 and the Local Fire Marshall. 4. DESCRIPTION OF SYSTEM A. The system shall be on addressable, microprocessor based fire alarm control system with  transient protection on each circuit and walk-through test capability.  The system shall hove  the   capability  to  control  and  supervise  all  the  addressable  devices  and non-addressable  appliance and auxiliary control circuits.  Each component of the system shall be UL listed for its  use.  The system shall hove a Dynamic LCD display and be located in a constantly attended location  while the building is occupied. 5. QUALIFlCATIONS A. Manufacturer: Company specializing in smoke detection and fire alarm systems with five {5) years  documented experience. 8. Installer: Company specializing in smoke detection and fire alarm systems with five (5) years  documented experience with projects of equivalent scope of work and size and certified by the  Florida State Licensing Board as fire alarm installing contractor.  The actual installer shall be  liscensed to install fire alarm systems and shall be certified by the system manufacturer to  install the system.  Proof of certification ond liscensure shall be provided upon request. 6. SUBMITTALS A. Submit six (6) copies shop drawings and product data. 8. Provide complete point to point wiring diagrams, data sheets, and equipment ratings, layout.  dimensions, and finishes. Indicate the location of surge protection devices. C. Submit manufacturer's installation instructions. D. Submit manufacturer's certificate that the system meets or exceeds specified requirements - certification per NFPA 72. E. Submit copy of Contractor's license before work begins. F. Submit battery calculations indicating the required battery, including the specified spare  capacity. G. Submit voltage drop calculations. H. Provide training for four (4) people on the operation, maintenance, and repair of the system ot  the Contractor's expense. Training shall be certified by the manufacturer and be at different times  for each person. Include transportation, room and board where needed. 7. PROJECT RECORD DRAWINGS A. Contractor shall provide five (5) sets of as-built drawings to the Owner upon completion of  project. B. As-builts shall include the location of end-of-line devices, surge protection devices and exact  conduit and wire routing. Numbers and types or conductors shall be indicated for each circuit.
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DIVISION 16 - ELECTRICAL SYSTEMS (CONTINUED) SECTION 16445 - PANELBOARDS, DISTRIBUTION AND BRANCH CIRCUIT PART 1 GENERAL 1.01 WORK INCLUDED A. Furnish and install distribution and branch circuit panel- boards. 8. Related Work and Specifications: Section 16010: Electrical General Provisions. 1.02 QUALITY ASSURANCE A. Referenced Standards: 1. UL 50 - Cabinets and Boxes. 2. UL 67 - Electric Panelboards. 3. NEMA AB 1 - Molded Cose Circuit Breakers. 4. NEMA AB 2 - Procedures for Verifying the Performance of Molded Cose Circuit Breakers. 5. NEMA FU 1 - Low Voltage Cartridge Fuses. 6. NEMA KS 1 - Enclosed Switches. 7. NEMA PB 1 - Panelboords. 1.03 SUBMITTALS A. The following information shall be submitted to the Engineer: 1. Breaker layout drawing with dimensions indicated and nameplate designation 2. Component list 3. Conduit entry/exit locations 4. Assembly ratings including: o. Short-circuit rating b. Voltage c. Continuous current 5. Coble terminal sizes PART 2 PRODUCTS 2.01 ENCLOSURE A. Cabinet: 1. Construct cabinets in accordance with UL 50.  Use pointed galvanized sheet steel 16-gouge or  more. 2. Provide o minimum 4-inch gutter wiring space on each side. 3. Reinforce cabinets and securely support bus bars and over-current devices to prevent vibration  and breakage in handling. 4. Provide standard conduit knockouts in cabinet ends. 5. Finish cabinets of surface-mounted panelboards to match doors and trim as specified below. 6. Panelboords mounted outdoors sholl be weatherproof, and shall hove a door behind door type  construction. 7. Ponelboords mounted in wet or corrosive oreos shall hove NEMA 4X stainless steel enclosures. 8. Panelboords mounted shall be NEMA. 12 enclosures for areas classified as NEMA 12. 8. Doors and Trim: 1. Fabricate doors and trim from cold-rolled sheet steel. 2. Equip doors with flush-type combination catch and key lock. 3. Key all locks alike.  Fasten trim for flush-mounted panetboords to cabinets by on approved means  which permits both horizontal and vertical adjustment. 4. Trim for surface-mounted panelboards must fit the cabinet with no overhang. 5. Apply o finish to trim and doors consisting of two coots of enamel over o rust-inhibiting prime  coot. 2.02 BUS A. Material: 1. Provide tin plated, copper bus bars, 98 percent IACS conductivity, full-sized throughout their  length. 2. Use buses with silver-plated contact surfaces. 3. Include a tin plated copper bus bar ground bus in panelboord roted not less than 25 percent of  the main bus capacity. 4. Full size {100% rated) insulated neutral bus shall be included in the panel board, shown with  neutral.  200% rated neutral bus shall be supplied for panels designated on the drawings. 5. The ground and neutral bus shall be ot least one terminal screw for each circuit. 6. Provide through feed or sub feed lugs where indicated. 7. Provide lugs and connection points on phase, neutral and ground bus suitable for copper  conductors. 8. Spaces for future circuit breakers shall be bussed for the maximum devices that con be fitted. 8. Size bars as indicated and brace them to withstand the available symmetrical short circuit  current. C. Installation: 1. Install buses in allotted spaces so that devices can be added without additional machining,  drilling or tapping. 2. Mount neutral bars, os required, on the opposite end of the main lugs. 2.03 PROTECTrlE DEVICES A. Circuit Breakers: Provide circuit breakers for the specified service with the number of poles  and ampere ratings indicated. 1. Provide breakers which ore quick-make and quick-break on both manual and automatic operation. 2. Use a trip-free trip indicating breaker. 3. Incorporate inverse time characteristic by bimetallic overload elements and instantaneous  characteristic by magnetic trip.  Where indicated, provide ground fault circuit breakers {GFCB). 4. For 2-pole and 3-pole breakers, use the common-trip type so that an overload or fault on one  pole will trip all poles simultaneously. Handle ties ore not acceptable. 5. Unless otherwise indicated, provide circuit breakers with the following interrupting ratings: a. Each circuit breaker used in 120/208 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. b. Each circuit breaker used in 120/240 Volt ponelboards shall have an interrupting capacity of not  less than 10,000 Amps, RMS symmetrical. c. Each circuit breaker used in 277/ 480 Volt and 480 Volt ponelboords shall hove on interrupting  capacity of not less than 22,000 Amps, RMS symmetrical. d. GFCI {ground fault circuit interrupter) shall be provided for circuits where shown on the  drawings.  GFCI units shall be 1 Pole, 120 Volt, molded case, bolt-on breakers, incorporating a  solid state ground fault interrupter circuit insulated and isolated from the breaker mechanism.   The unit shall be UL listed Class A Group I device (5 milliamp sensitivity, 25 millisecond trip  time) and on interrupting capacity of 10,000 Amps, RMS. e. Circuit breakers shall be os manufactured by the ponelboard manufacturer. 6. Connect breakers to the main bus by means of a solidly bolted connection. 7. Use breakers which ore interchangeable, capable of being operated in any position within the  panel. 8. Independently mount breakers so that o single unit con be removed from the front of the panel  without disturbing or removing main bus, other units or other branch circuit connections. 9. Provide individual breaker handle lock for all circuits that supply exit signs, emergency  lights, and fire alarm panels. 1a.Provide GFI circuit breakers for heat trace circuit. The roting shall be as per NEC. 8. Surge Suppressor 1. The ponelboord shall be pravided with externally mounted, transient voltage surge suppression. C. Service Entrance 1. The ponelboord shall hove o connection for housing and grounding neutral conductor. 2. Provide a UL label for the panelboord. 2.04 CIRCUIT IDENTIFICATION A. Directory: 1. For each ponelboord, provide a directory frame mounted inside the door with o heat-resistant  transparent face and o directory cord for identifying the load served. 2. Type directory as specified in Section 16010. 8. Nameplate: 1. Provide a black on white nameplate on the face of the ponelboard using the following as on  example: Panel HA 277/ 480V, 30, 4W Feeder from MCC-8/Section 2. The nameplate shall hove a minimum thickness of 1/8n. 2.05 LISTING A. UL 67 - Electric Ponelboards. 2.06 ACCEPTABLE MANUFACTURERS A. Acceptable manufacturers ore Culler Hammer, Squore-D, General Electric, Siemens. PART 3 EXECUTION 3.01 INSTALLATION A. Install ponelboords in the locations as shown and as recommended in NEMA P81.1. B. In wet and corrosive areas, including outdoor locations, install ponelboard enclosures on  unistrut support to provide clearance behind the mounting surface. C. In wet and corrosive areas, including outdoor locations, connect conduits to the bottom of the  enclosure and to the lower 30 percent of the sides. D. All conduit connections shall be by use of Myers hub. 3.02 MOUNTING HEIGHT A. Install the ponelboords such that the center of the switch or circuit breaker in the highest  position will not be more than 6-1 /2 feet above the floor or working platform. 3.03 SPECW. REQUIREMENTS A. All copper items, including wiring, terminal blocks, lugs, connectors, bus, etc., shall be tin  plated copper. B. All steel shall be primed and painted as specified. Galvanized items shall also be pointed. C. All hardware, including nuts, bolts, washers, screws, anchor bolts, door hinges, etc., shall be  made of 316 stainless steel. D. The minimum requirements of painting procedure shall be followed: 1. Surface preparation per SSPC-SP6. 2. Primer: Tnemec 66, Epoxoline - one coot 4 dry mils. 3. Finish Coat:  Tnemec Series 72, Edura Shield - one coat 1.5 dry mils {ANSI 61 light gray). 4. Undercoat Finish: Tnemec Tor 46-413-2 coats 40 dry mils total. SECTION 16450 - GROUNDING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work of this section. 2. DESCRIPTION OF WORK A. Extent of grounding work is indicated by drawings ond schedules. 8. Types of grounding specified in this section include the following: 1. Solid grounding C. Applications of grounding work in this section including the following: 1. Underground metal water piping 2. Metal building frames 3. Grounding electrodes 4. Grounding rods 5. Service equipment 6. Enclosures 7. Equipment 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of electrical connectors, terminals and  fittings, of types and ratings required, and ancillary grounding materials, including stranded  coble, copper braid and bus, ground rods and plate electrodes, whose products hove been in  satisfactory use in similar service for not less than 3 yeors. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with electrical grounding work similar to that required for project. C. NEC Compliance: Comply with NEC requirements as applicable to materials and installation of  electrical grounding systems, associated equipment and wiring. Provide grounding products which are  UL-listed and labeled. D. UL Compliance: Comply with applicable requirements of UL Standards Nos. 467 and 869 pertaining  to electrical grounding and bonding. E. IEEE Compliance: Comply with applicable requirements of IEEE Standard 142 and 241 pertaining to  electrical grounding. 4. SUBMITTALS A. Product Dato: Submit manufacturer's data on grounding systems and and accessories. B. Shop Drawings: Submit layout drawings of grounding systems and accessories including, but not  limited to, ground wiring, copper braid and bus, ground rods, and plate electrodes. 5. ACCEPTABLE MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  grounding products which may be incorporated in the work include, but not limited to, the  following OEA: 1. Burndy Corp. 2. Crouse-Hinds Co. 3. Electrical Components Div.; Gould Inc. 4. Thomas and Betts Corp. 6. GROUNDING SYSTEMS A. Materials and Components: 1. General: Except os otherwise indicated, provide electrical grounding systems indicated; with  assembly of materials, including, but not limited to, cables/wires, connectors, terminals  (solderless lugs), grounding rods/electrodes and plate electrodes, bonding jumper braid, surge  arresters, and additional accessories needed for complete installation. Where more than one type  unit meets indicated requirements, selection is Installer's option. Where materials or components  ore not indicated, provide products complying with NEC, UL, 1£££, and established industry  standards for applications indicated. B. Conductors: Unless otherwise indicated, provide electrical grounding conductors for grounding  connections matching power supply wiring materials and sized according to NEC. C. Ground Rods: Solid copper or copper clod steel, minimum 3/4n dia. x 10'. Provide longer rods if  necessary for required resistivity. D. Electrical Grounding Connection Accessories: Provide electrical insulating tape, heat-shrinkable insulating tubing, welding materials, bonding straps, as recommended by accessories  manufacturers for type services indicated. 7. INSPECTION A. Installer must examine areas and conditions under which electrical grounding connections ore to  be mode and notify Contractor in writing of conditions detrimental to proper completion of work. Do  not proceed with work until unsatisfactory conditions hove been corrected in a manner acceptable to  Installer. 8. INSTALLATION OF ELECTRICAL GROUNDING A. General: lnstoll electrical grounding systems where shown, in accordance with applicable  portions of NEC, with NECA's nStandard of lnstollationn, and in accordance with recognized industry  practices, to ensure that products comply with requirements and serve intended functions. 8. Coordinate with other electrical work as necessary to interface installation of electrical  grounding system work with other work. C. Install clamp-on connectors only on thoroughly cleoned metal contact surfaces, to ensure  electrical conductivity and circuit integrity. D. All ground connections to water service entrance shall be installed to be exposed and visible  for inspection at all times. Insulation shall not be installed over ground connections. E. A water pipe, by itself, is not an adequate grounding electrode and must be supplemented by dual  grounding electrodes, a minimum of 8 feet apart, and effectively bonded together. The supplemental  ground shall be per Code with the nFooting type electroden taking precedence when possible. F. All ground connections shall be mode on surfaces which have been cleaned of all point, dirt,  oil, etc., so that connections ore bare metal to bare metal contact. All ground connections shall  be tight and shall be made with U.L. listed grounding devices, fittings, bushings, etc. G. Duplex receptacles of any omperoge shall be grounding type and sholl have o separate grounding  contact. A separate jumper shall be installed between the grounding terminal on the device and the  metallic box. The Contractor may provide U.L. listed self-grounding receptacles in lieu of  providing the separate jumper. H. Single and duplex receptacles shall have all grounded metal mechanically bonded together.  Pressure bonding only is not acceptable. I. Single and duplex receptacles will be installed with the grounding contacts down. J. Hospital grade or high abuse type which will be installed with the ground contacts up. 1. Shop equipment receptacles shall be installed with the ground contacts up. K. In all cases where flexible metallic conduit, nonmetallic rigid conduit or liquid tight flexible  conduit is used, a green wire ground conductor shall be used to provide ground continuity between  the equipment of device and the conduit raceway system. L. Provide a separate green wire ground conductor for eoch branch circuit originating from each  ponelboard. This ground shall be used to ground the device or load fed, and shall be bonded to  components of the rocewoy system, such as junction boxes, starter or disconnect switch enclosures,  equipment coses, etc. The green wire ground conductor shall terminate in the panelboord at the  green wire ground bus. Ground conductors for branch circuits shall be of size indicated in NEC,  except minimum size ground conductor shall be No. 12 AWG. M. Each branch feeder originating at the switchboord(s) shall hove a green wire ground conductor  originating at the ground bus in the switchboard and terminating at the green wire ground bus in  the panelboord. This green wire ground conductor shall be of size indicated in NEC except in no  instance smaller than No. 8 AWG. N. The green wire ground conductor is in addition to the neutral conductor and in no case shall the  neutral conductor serve as the grounding means. 0. Multiple conductors in a single lug not permitted. Each grounding conductor shall terminate in  its own terminal lug. SECTION 16510 - INTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of interior lighting fixture work is indicated by drawings and schedules. B. Types of interior lighting fixtures in this section include the following: 1. Fluorescent 2. Incandescent 3, High Intensity Discharge 4. LED C. Applications of interior lighting fixtures required for project including the following: 1. General lighting 2. Supplementary lighting 3. Task lighting 4. Emergency lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of interior lighting fixtures of types and  ratings required, whose products hove been in satisfactory use in similar service for not less than  5 years. 8. Installer: Qualified with at least 3 years of successful installation experience on projects  with interior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of interior  building lighting fixtures. D. NEMA Compliance: Comply with applicable requirements of NEMA Std Pub Nos. LE 1 and LE 2  pertaining to lighting equipment. E. ANSI/IES Compliance: Comply with ANSI 132.1 pertaining to interior lighting fixtures. F. ANSI/UL Compliance: Comply with ANSI/UL standards pertaining to interior lighting fixtures for  hazardous locations. G. UL Compliance: Provide interior lighting fixtures which have been UL-listed and labeled. H. CBM Labels: Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers  Association standards and carry the CBM label. 4. SUBMITTALS A. Product Doto: Submit manufacturer's data on interior building lighting fixtures, lamps and  ballasts. Lighting fixtures shall be in strict accordance with the fixture schedule. Substitutions  will not be accepted without formal written prior approval. Requests for review of substitutions  shall be submit a minimum of 10 days prior to bid. Any other requests will be rejected. B. Shop Drawings: Submit fixture shop drawings in booklet form with separate sheet for eoch  fixture, assembled in luminaire "typen alphabetical order, with proposed fixture and accessories  clearly indicated on each sheet. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the  fixture schedule ore intended to provide the general description of the required fixture and its  quality. Additional accessories, mounting hardware, options, etc., not specifically described by  the catalog number but required for a properly operating and installed fixture or as described by  additional notation on the drawings or in the specifications, shall be provided. 6. INTERIOR LIGHTING FlXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. 1. Fluorescent-Lamp Ballasts: Provide energy saving high frequency electronic fluorescent-lamp ballasts, capable of operating 32 watt, octic, T-8 lamp types; with high power  factor, rapid-start, and low-noise features; Type 1; Class P; sound-roted A, and with internal  thermal protection. All flourescent fixture ballasts shall be of the same manufacturer and type.  Ballasts shall also meet the following requirements: 2. Operate lamps at 20 KHZ or higher with no detectable flicker. 3. Ballast manufacturer shall have been producing electronic ballasts in the U.S. for  more than  five years with a low failure rote. 4. Ballasts shall be approved and listed by UL. 5. Ballasts shall comply with all applicable state and federal efficiency standards. 6. Ballasts shall comply with FCC and NEMA limits governing electromagnetic and radio frequency  interference and shall not interfere with operation of other normal electrical equipment. 7. Ballasts shall meet all applicable ANSI and IEEE standards regarding harmonic distortion and  surge protection, but in no case sholl hove total harmonic distortion exceeding 20%. 8. Ballasts shall not be affected by lamp failure and shall yield normal published expected lamp  life. 9. Lamp current crest factor shall not exceed 1.7. 10.Ballasts shall operate at on input frequency of 60 HZ and an input voltage of that indicated on  the drawings for the fixture voltage. 11. Ballasts shall have a power factor above 0.95. 12. Ballasts shall operate as o parallel circuit allowing remaining lamps to maintain full output  if companion lamps fail. 13. Ballasts shall carry a minimum three year warranty, including labor allowance. 14. Ballasts shall be manufactured by Magnetek, Motorola or approved equal. C. Fusing all fluorescent ballasts shall be fused. Fuses may be deleted if the ballast is supplied  with automatically resetting thermal overloads internal to the ballast. 0. H.1.0. Lamp Ballasts: Provide energy saving ballasts, capable of operating lamp types indicated;  with high power factor, fixture to have quartz restrike where indicated and low-noise feature and with internal thermal protection, class H insulation. H.I.D. ballasts shall  be manufactured by Advanced, Valmont, Magnetek or approved equal. E. Lamps: Provide lamps of the wattage and types specified on the drawings. Coordinate lamp type  with ballast for a complete operational, energy saving lighting system which will operate for the  expected lamp and ballast life. Lamps shall be as manufactured by General Electric, Phillips, or  Osram/Sylvania. 1. Fluorescent lamps shall be rapid start, T-8, medium bi-pin, 32 watt, 3500K, 85 CRI, 3,000  lumens, 20,000 average rated hours. 2. Lamp and ballast combinations shall have no noticeable flicker or delayed starting. Lamps shall  start instantaneously and illuminate immediately.  Any delay in starting will not be acceptable and  the lamp and/or ballast shall be replaced. 3. All lamp types and color shall be verified with the lighting consultant prior to ordering. 7. INSTALLATION OF INTERIOR LIGHTING FlXTURES A. Install interior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  lnstollationn, NEMA standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. B. Coordinate with other electrical work as appropriate to properly interface installation of  interior lighting fixtures with other work. C. Fasten fixtures securely to building structural support; and ensure that pendant fixtures ore  plumb and level. Provide all required mounting hardware and steel channel to supplement structural  support where necessary. Fixtures shall not be supported from ductwork, piping, conduits, ceiling  grid or any other non-structural building member. 0. Coordinate fixture installation with mechanical duct work, diffusers, return grilles,  communication systems devices, etc., to avoid any interferences. 8. ADJUST ANO CLEAN A. Cleon interior lighting fixtures of dirt and debris upon completion of installation B. Protect installed fixtures from damage during remainder of construction period. 9. FlELC QUALITY CONTROL A. Upon completion of installation of interior lighting fixtures, and ofter building circuitry hos  been energized, apply electrical energy to demonstrate capability and compliance with requirements.   where possible, correct malfunctioning units at site, then retest to demonstrate compliance;  otherwise, remove and replace with new units, and proceed with retesting. B. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are  observed to be noticeably dimmed ofter Contractor's use and testing, as judged by  Architect/Engineer. C. Refer to Division-1 sections for the replacement/restoration of lamps in interior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. 10. GROUNDING A. Provide tight equipment grounding connections for each interior lighting fixture installation. SECTION 16520 - EXTERIOR BUILDING LIGHTING 1. RELATED DOCUMENTS A. Drawings and general provisions of Contract, including General and Supplementary Conditions and  Division-1 Specification sections, apply to work of this section. B. Division-16 Basic Electrical Materials and Methods section apply to work specified in this  section. 2. DESCRIPTION OF WORK A. Extent of exterior lighting fixture work is indicated by drawings ond schedules. B. Types of exterior lighting fixtures in this section include the following: 1. LED 2. High Intensity Discharge 3. Fluorescent C. Applications of exterior lighting fixtures required for project including the following: 1. Outdoor supplementary lighting 2. Site Lighting 3. QUALITY ASSURANCE A. Manufacturers: Firms regularly engaged in manufacture of exterior lighting fixtures of types and  ratings required, whose products have been in satisfactory use in similar service for not less than  5 years. B. Installer: Qualified with at least 3 years of successful installation experience on projects  with exterior lighting fixture work similar to that required for project. C. NEC Compliance: Comply with NEC as applicable to installation and construction of exterior  building lighting fixtures. G. UL Compliance: Provide exterior lighting fixtures which are UL-listed and labeled. H. CBM Labels: Provide ballasts which comply with Certified Ballast Manufacturers Association  standards and carry the CBM label. 4. SUBMITTALS A. Product Data: Submit manufacturer's data on exterior lighting fixtures, lamps, BUG roting, and  ballasts to Architect. B. Shop Drawings: Submit dimensioned drawings of exterior lighting fixture. Submit fixture shop  drawings in booklet form with separate sheet for each fixture, assembled in luminoire "typen  olphobetical order, with proposed fixture and accessories clearly indicated on each sheet to  Architect. Provide photometric data for each fixture type. Clearly indicate fixture lamp and  ballast type and manufacturer. 5. ACCEPTABLE MANUFACTURERS A. Manufacturers/Catalog Numbers: Subject to compliance with requirements, provide fixtures  manufactured by manufacturers as indicated on the fixture schedule. Catalog numbers given on the fixture schedule are intended to provide the general description of the required  fixture and its quality. Additional accessories, mounting hardware, options, etc., not specifically  described by the catalog number but required for a properly operating and installed fixture or as  described by additional notation on the drawings or in the specifications, shall be provided. 6. EXTERIOR LIGHTING FIXTURES A. General: Provide lighting fixtures, of sizes, types, and ratings indicated; complete with, but  not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and  wiring. B. H.I.D-Lamp Ballasts: Provide energy soving high intensity discharge lamp type ballasts, capable  of operating the associated lamp type for its rated life; with high power factor, and low-noise  features; Type t; Closs P; sound-rated A, and with internal thermal protection. All HID fixture  ballasts shall be of the same manufacturer and type. Provide quartz restrike feature where  indicated on the drawings. Ballasts shall operate the lamp at full brightness ond shall be suitable  for the exterior environment, including the appropriate temperature roting. C. LED: Provide internal driver, lamps dimmable from 100% to 0%, Refer to Light Fixture Schedule  for distribution types, and voltage. D. Emergency Lighting: Provide emergency battery pack with minimum 90 minutes and wired ahead of  lighting controls. 7. LIGHTING POLES ANO STANDARDS A. EPA: Equivalent for projected area. 8. Provide brackets for mounting luminaire. C. Refer to Lighting Fixture Schedule for pole height, thickness, color and type. 0. Provide handhole with minimum clear opening of 2 1/2-inches by 5-inches with gasketed cover  (w/motching finish) secured with stainless steel screws. 8. INSTALLATION OF EXTERIOR LIGHTING FlXTURES A. Install exterior lighting fixtures at locations and heights as indicated, in accordance with  fixture manufacturer's written instructions, applicable requirements of NEC, NECA's "Standard of  Installation", NEMA. standards, and with recognized industry practices to ensure that lighting  fixtures fulfill requirements. 8. Coordinate with other electrical work as appropriate to properly interface installation of  exterior lighting fixtures with other work. C. Fasten fixtures securely to required structural supports; and check to ensure that solid pendant  fixtures ore plumb. 9. ADJUST AND CLEAN A. Clean exterior lighting fixtures of dirt and debris upon completion of installation. B. Protect installed fixtures from damage during remainder of construction period. 10. FIELD QUALITY CONTROL A. Upon completion of installation of exterior lighting fixtures, and ofter building circuitry,  apply electrical energy to lighting fixtures to demonstrate capability and compliance with  requirements.  Where possible, correct malfunctioning units at site, then retest to demonstrate  compliance; otherwise, remove and replace with new units, and proceed with retesting. 8. At the time of Substantial Completion, replace lamps in exterior lighting fixtures which ore  observed to be noticeably dimmed after Contractor's use and testing, as judged by Owner. Furnish  stock or replacement lamps amounting to 15% {but not less than one lamp in each case) of each type  and size lamp used in each type fixture. Deliver replacement stock as directed to Owner's storage  space. C. Refer to Division-1 sections for the replacement/restoration of lamps in exterior lighting  fixtures, where used for temporary lighting prior to time of Substantial Completion. D. Inspect each installed luminaire for damage. Replace damaged luminaires and components. 11. GROUNDING A. Provide tight equipment grounding connections for each exterior lighting fixture installation. 8 Ground steel poles per NEC 250. SECTION 16721 - FIRE ALARM AND SMOKE DETECTION SYSTEMS 1. SECTION INCLUDES A. A combination addressable and hard wired fire alarm and smoke detection system. 2. REFERENCES. A. NFPA 70 - Notional Electrical Code - 2017. 8. NFPA 72 - Notional Fire Alarm Code - 2009. D. NFPA 101 - Life Safety Code - 2009. E. ANSI All7.l-1986 American National Standard for Buildings and Facilities Providing Accessibility  and Usability for Physically Handicapped People. F. American With Disabilities Act of 1990 and applicable sections of the Uniform Federal  Accessibility Standard. 3. REGULATORY REQUIREMENTS A. System: UL listed. 8. Conform to requirements of NFPA 101 and the Local Fire Marshall. 4. DESCRIPTION OF SYSTEM A. The system shall be on addressable, microprocessor based fire alarm control system with  transient protection on each circuit and walk-through test capability.  The system shall hove  the   capability  to  control  and  supervise  all  the  addressable  devices  and non-addressable  appliance and auxiliary control circuits.  Each component of the system shall be UL listed for its  use.  The system shall hove a Dynamic LCD display and be located in a constantly attended location  while the building is occupied. 5. QUALIFlCATIONS A. Manufacturer: Company specializing in smoke detection and fire alarm systems with five {5) years  documented experience. 8. Installer: Company specializing in smoke detection and fire alarm systems with five (5) years  documented experience with projects of equivalent scope of work and size and certified by the  Florida State Licensing Board as fire alarm installing contractor.  The actual installer shall be  liscensed to install fire alarm systems and shall be certified by the system manufacturer to  install the system.  Proof of certification ond liscensure shall be provided upon request. 6. SUBMITTALS A. Submit six (6) copies shop drawings and product data. 8. Provide complete point to point wiring diagrams, data sheets, and equipment ratings, layout.  dimensions, and finishes. Indicate the location of surge protection devices. C. Submit manufacturer's installation instructions. D. Submit manufacturer's certificate that the system meets or exceeds specified requirements - certification per NFPA 72. E. Submit copy of Contractor's license before work begins. F. Submit battery calculations indicating the required battery, including the specified spare  capacity. G. Submit voltage drop calculations. H. Provide training for four (4) people on the operation, maintenance, and repair of the system ot  the Contractor's expense. Training shall be certified by the manufacturer and be at different times  for each person. Include transportation, room and board where needed. 7. PROJECT RECORD DRAWINGS A. Contractor shall provide five (5) sets of as-built drawings to the Owner upon completion of  project. B. As-builts shall include the location of end-of-line devices, surge protection devices and exact  conduit and wire routing. Numbers and types or conductors shall be indicated for each circuit.
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