I
fe)
7o'

i

02 /17/94; TIME:

DIVISION 16000 — ELECTRICAL
18010 -~ GENERAL REQUIREMENTS

A. GENERAL EXTENT OF WORK

(1) The General Conditions, General Requirements, and
Special Conditions shall be and are hereby made a part of
this section. The Electrical Contractor shall furnish ail
fabor, materials, tools, transportation, equipment, services
and facilities required for the complete, proper ond
substantial installation of aff electrical work shown on the
plans and/or outlined in these specifications. The
instaliotion shal! include all matericls, appliances ond
apparatus not specifically mentioned herein or noted on the
drawings, but which ore necessary to make a complete working
installetion of all electrical systems.

(2) The Contractor shall consult and be guided by the
General Conditions and ol other divisions referred to herein
and refative thereto in performing the work covered under
this division of the specification.

(3) ANl of the electrical refoted work required for this
project (uniess specified otherwise) is a part of the
electrical contract price and is not necessarlly specified
under this division of the specifications or shown on the
drowings. Therefore, dl divisions of the specifications and
all drowings sholl be consuited.

(4) The drawings showing the layout of the work indicate the
approximate locations of outlets, apparatus and equipment.
The drawings ore schematic only and are not intended to show
the exact routing of conduits, etc. The final determination
as to the routing shall be governed by structural conditions
and other obstructions. This shall not be construed to mean
the design of the system may be changed, it merely refers to
the exact run of a raceway between given points. The
Contractor shall consult all controct drawings which may
offect the location of any outlet, apparatus or equipment to
avoid possible interference and permit fult coordination of

all work. The right to make any reasonable change in the
location of apparatus, outlets and equipment up to the time
of roughing—in is reserved by the Architect without involving
ony additional expense to the Owner.

(5) The approval by the Architect or his representative of
any materials, drowings, etc., submitted by the Controctor

will be considered os general only and to aid the Contractor

in corrying out his work. Such approval as may be given does
not relieve the Contractor from the necessity of furnishing

the materials and performing ali the work as required by the
drawings and the specifications.

{(6) The work specified under this division of the

specifications shall include the furnishing of off labor,

materials, apparatus and tools necessary for the complete
installation of alf conduit and wiring; devices for lighting,

power and control systems, and such other work and equipment
as are indicated on the drawings or os noted herein.

(7) The entire installation shall be mads in o workmanitke
manner, left completely connected, and ready to give proper
and continuous service.

{8) Al materials and work in connection with the foregoing
items shall be as specified herein, or called for on the
drawings.

(8) The complete instafiation shall be in accordance with

the latest rules and requlotions of the National Board of

Fire Underwriters ond dlf other Boards and Departments having
risdiction. Any items or requirements noted herein or
shown on the drawings in excess of code requirements, but
permitted under the cods, shall tcke preference unless

special permission I8 obtained from the Architect to the
contrary.

(10) The light and power installction shall operata with the
electrical energy obtained from outside sources. Such part
of the system as may be reguiated by rules of the local
utility company shall, insofar as method of construction,
workmanship and matericls ore concerned, be in full
accordance with the stondard proctice and rules and
requiations of the local utlity company.

(1) This Contractor shall coordinate his work under this
division of the specifications with the work of other trades
wherein it may be interrelated. His work shall be done in
such an order that there will be no interference in
installing, nor delay in completion, of any part or parts of
each respective trade, thereby permitting all construction
work to proceed in is natural sequence without unnecessary
delay.

(12) Before submitting his bid, the Contractor shall
familiarize himseif with the rules of all governing bodies
having Jurisdiction and shall notify the Architect in
submitting hia bid, if in his opinion, any work or material
specified is controry to such rules. Otherwise, the
Controctor shall be responsibie for the approval of aff work
and materials and, in cese the use of any material specified
is not permitted, a substitute shall be opproved by the
Architect and shali be provided at no increase in cost.

B. RULES AND REGULATIONS

(1) ANl work under this heading shalf comply with the latest
rules and reguiations of the National Electrical Code
Standard of the National Boord of Fire Underwriters ond with
all laws, regulations and ordinances of the utility company,
City, County and State.

(2) Drawings and specifications indicats the minimum
standards of construction. Should any work indicated be
substandard to any ordinonce, low, code, rule or regulation
beoring on work, the Contractor sholl execute work
accordingly, without increased cost to the Owner, but not
untlt he has referred such variances to the Architect for his
approval.

(3) This Contractor shal! provide and install only the
brands of materiais and equipment specified herein, or
equipment approved by the Architect—Engineer os equdl. All
material and equipment shall be listed and labeled by
Underwriters Laboratories, Inc., indicating complionce with
nationally recognized standards ond/or tests.

C.  PERMITS, FEES AND INSPECTIONS

(1) Secure and pay for cll necessory and usual permits,
fees, inspections and certificotes required for this work and
deflver permits ond certificales to the Architect for
transmittal to the Owner before final acceptance of the
project.

D.  SERVICES

(1) This Contractor shall pay for all expenses, deposits,
reimbursements, etc., required by the local rules and codes
for the service to the building, complete and ready for use.

(2) He shall bear all expenses involved for the complete
installation of the electrical servica (both temporary and
permanent) to the bullding ready for operation, except as
specifically excluded on the plans. This shall include guard
posts around transformers ond pedestals per utility company
standards!

(3) He shail consuit af iocal departments to verify
requirements ond bid installation of service in accordance
with local codes and utility company standards.

(4) He shalt bear afl expenses involved for the complete
telephone service conduit installation and steel or nylon
pull wire ready for coble instafiation. Verify complete
instaligtion with the local telephone company and bid
installation to comply with their requirements.

E. MATERIALS OF APPROVED EQUAL

(1) Where items of equipment and/or matericis are

specifically identified herein by o manufocturer’s name,

model or catalog number, only such specific items may be used
in the buse bid, except as hereincfter provided.

{2) Unless requests for changes in base bid specifications

are received ond approved and noted by written addendum prior
to the opening of bids, the successful contractor will be

held to furnish specified items.

(3) After contract is awarded, changes in specifications
shall be made only as defined under "Substitution of
Equipment.”

F. SUBSTITUTION OF EQUIPMENT

(1) After execution of the contract, substitution of

equipment of makes other than those specifically named in the
contract documents may be approved by the Engineer only if
the equipment named in the specifications cannot be delivered
to the job in time to complete the work in proper sequence to
work of othar contractors, due to conditions beyond control

of the contractor.

(2) Requests for substitutions must be accompanied by
documentary proof of equaiity of difference in price and
delivery, if any, in form of certified quotations from
suppliers of both specified and proposed equipment.

(3) The Owner shall receive ail benefits of the difference

in cost involved in any substitution, and the contract
altered by change order to credit Owner with any savings so
obtained,

G, SUBMITTALS

Contractor shall, within 15 doys after award of contracts
begin sending to the General Contractor for rewview submittals
containing the following:

(1) Shop Drawings:

0. Submit three master sets of "Shop Drawings” in
the form of bond paper 8 1/2" x 11" or 11" x 1
size. Data shall be reduced on drawings as
required to leave 5° x 3" clear on each drawing
for engineer's stamp,

b. Architect and consultants will retain copies of
the master set for their records and return one

approved or disapproved master set to the
contractor.

c. Contractor(s) shalf, upon reciept of reviewed
shop drawings, obtain and distribute copies of
reviewed master set os necessary io coordinate
work. {Contractor's flle, job site fle, record
document file, other prime contractors,
subcontractors and suppliers.)

d. Shop Drawings are custom prepared daeta and shall
show and identify item(s) to be furnished and
give location, arrangement, scale, details,
sizes, dimensions, performance characteristics,
capacities, wiring diograms, finish ond other
pertinent information. Each individual item
ghall have its own sepcrote sheet provided for
approval. (Example: Separaie sheets for eoch
pone‘boord.g

e. All shop drawings shall be checked and signed by
this contractor and Generd Contractor prior to
submittal to the Architect/Engineer. SHOP

DRAWNGS SUBMITTED WITHOUT THE CONTRACTOR'S STAMP

OF APPROVAL AND VERIFICATION WILL BE RETURNED

BEFORE THE ENGINEER WILL REVEW SAME. Equipment,

materials, etc., not meeting speciifications
and/or drawing requirements shalll be returned to
the supplier for corrections before they are
submitted to the Architect~Engineer. This
Contractor is reminded that only those materials
specified, approved or otherwise indicated by the
project specifications, drawings, or oddenda will
be permitted to be used in constructing the
electrical work for this project. The first

review of submittals (shop drowings) will be
provided as indicated at no charge to the
Controctor. However, subsequent review(s) of
resubmittals required by "Rejected” status from
the original review will necessitate the

Blectrical Controctor being charged by the
electrical consuitant o fee of $65 par man-hour,
with @ minimum charge of $100 for each item
resubmitted. [t is intended that alt electrical
submittals be made in o complete and timely
fashion such as to permit a comprehensive and
thorough review of same.

f. Each shop drawing sheet shall indicate b name,

g- Shop drawings submitted without contractor's
signatures or approval and verification will not
be reviewed.

h. Shop drowings shall be submitted on wire, devices,

fixtures (including distribution curves), geor,
gystems, conduit, etc.

(2) Product Data: Product Data includes manufacturer's
printed specifications, instructions,
recommendations, pertinent catolog poges and simlar
information. Such data shall be marked to identify
the data applicable to the Project. Submit three
copies. Architect and consultants will review, note
and record action and make copies for their fles.
One submitted copy then will be returned to the
Contractor who shall reproduce and distribute copies
needed for Project Work.

(3) Quantities of materials will not be verified by the
Architect or Engineer. Submittal Review stamp on
shop drawings does not constitute rewiew of
quantities fisted on shop drawings.

Engineer's review of Compliance Submittals will not refieve
Contractor from his responsibiiity for any deviaitions from

the requirements of the Contract Documents unless Contractor,
has in writing, called Engineer's attention to such deviation

at the time of submission and Engineer has given written
approval o the specific deviation, nor shall any review by
Engineer relieve Contractor from responsibility for errors
and/or omissions in Compliance Submittals. Mo work shall be
fobricated until the architect's review has been: obtained.

Any time delay caused by correcting and resubimitting shop
drawings will be the responsibiiity of the Contractor.

H. Operating Instructions:

a. The Contractor shall submit along with the shop
drawings of the equipment, three (3) copies of operating
instructions for ali items. Instructions shall be

prepared by the manufacturer of the equipment.

b. After the operating instructions have been opproved
by the Engineer, the Contractor shalt frarne one (1) set
under plastic and mount near the equipment described.

¢. The Contractor shall also obtain ol manufacturer's
instruction manuols and provide one complete set of “as
built® drowings and tum these over to the Architect
upon completion of the project.

d. The Contractor shall keep in o sofe ploce aif keys
ond special wrenches furnished with equipment under this
contract and shall give some to the Architect at the
completion of the project.

e. The Contractor shall prepare ¢ compliets brochurs, in
triplicate, covering all systems and equiprment furnished
ond installed under his controct. Brochures shali be
submitted to the Architect—Engineer for review and
delivery to the Owner. The cost of this brochure shall
be included in the contract cost. Brochures shall
contain the following:

1, Certified equipment drawings and/or catalog

data clearly marked for equipment fumished as

required for approval submission under previously
detailed section of these specifications.

2. Complete operating and maintemance instructions
for each item of equipment.

J. Complete parts fist for each equipment item.

4. Any special emergency operating Instructions
and ¢ list of service organizations 1?'mduding
oddresses and telephone numbers) capable of
rendering emergency service to the various parts of
the system.

5. Riser diagrams on special systems.

f. Brochures shall be bound in hard fiberboard covers
or loose—leaf binders. !f loose-leaf binding is used,
each sheet shall be reinforced to prevent tearing from
continued usoge. Each brochure shall have the foliowing
information clearly printed on its front cover:

Project name and address.

Section of work covered: "Electrical Work”.
Name and address of Architect.

Name and address of Engineer.

Name and address of Contractor.

Telephone number of Contractor, including night
or emergency number,
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g. In addition to these written instructions, each
respective Contractor shall fully and carefully instruct
the Owner, or his representatives, as to the proper
operction, care and maintenance of each system and its
equipment.

l. COORDINATION AND BUWDING CONDITIONS

(1) The Contractor shall visit the site and dettermine ait
existing local conditions affecting work in his contract. He
shall examine architectural drawings ond specifications to
familiorize himself with the type of construction to be used
for ol work and how 1t will affect the installation of work
in his contract.

(2) Failure to determine existing conditions or the nature
of existing or new construction wilt not be considered os a
basis for the granting of additional compensatiion.

(3) The drawings have been prepared to cover all electrical
work under thia contract. The Controctor is referred to oll
other contract drawings to guide him in the proper
installation of his work.

(4) The Contractor shall fully familiarize himseif with the
floor plans, elevations, detalls of construction, feeders,
fixtures, conduit, wiring, service, etc., insofar as it may
affect the installation of the work under this specification
in order that i necessary materials and fabor may be
provided even though not specifically referred o on the
drawings or called for in the specifications.

(5) As the drawings are generally diogrammatic, the final
layout of the work shall be subject to the approval of the
Architect but the Contractor shall be responsible without
increase in contract price for the coordination of all work
under various divisions of the specifications.

(6) This Contractor shall confer with other Contractors
installing work which may affect his work and must arronge
his conduit, etc., in proper relation to such work. Any
damage resuiting from his neglect to do so must be paid for
by the controctor.

(7) Where necessary to fit and center with paneling of
ceilings and wall spaces, the Contractor must, at his own
expense, shift the lighting outlets or other outlets as
required by the Architect.

(8) All outlets shall be set in such @ manner as to finish
flush with wall and celling lines unless marked to be exposed
or surface mounted on the pians. The height of brackets,
switches, outlets, etc., are to be as directed.

(9) The Contractor shall obtain from the Architectural and
Structural pions the exact location and size of spaces
available for his apparatus aond material ond shall instalt
them accordingly. In case the space odliowed is not
sufficient, or on obstruction interferes with piocing them os
shown or specified, the Contractor shall obtain instructions

from the Architect ond shall install them as directed without
extra charge.

(10) The above provisions refer only to the exactness of
positions that cannot be determined from the drowings and do
not permit placing apparatus distinctly different from that
shown on the drowings.

(11) This Contractor shall do ol cutting and patching of
bullding materials required for the instaflation of work
herein specified. No structurdl member shall be cut without
the approval of the Architect and o such cutting shalt be
done in @ manner directed by him,

(12) Alt patching shall be done in a neat and workman-ike
manner, meeting with the approval of the Architect, by
mechanics of the particular {rade involved. Any penetrations
through roof shall be made with "Stoneman” flashing
connections as manufactured by Stoneman Engineering and
Manufacturing Co., Inglewood, Calif., and any penetrations
made in exterior or basement foundation walls shall be sealed
with Thunderline "Link—Seal® connections, as manufactured by
Thunderfine Corporation, Wayne, Michigan.

(13) Alt driling of holes through concrete shalt be
accurately and corefully done by using g "Concrete Termits”
drif. The use of a star drill or air hammer for this work
shall not be permitted.

(14) This Contractor shall do af painting and finishing of
all electricd equipment installed in finished areas. All

work shall be parformed In accordance with the Architectural
specification section on "Painting and Finishing”. Al

colors and finish applications shall be as directed by the
Architect. (Painting is not required of receptacles,
switches, crcuit breakers, etc., unless specifically so

noted on the plans.)

(15) The Electrical Contractor shall confirm the exact
electrical requirements for ol equipment supplied by others
and installed or connected by the Hectrical Contractor. The
specific work performed for the instafiotion of any equipment
shell be In conformance with the requirements estoblished by
the shop drowings of the equipment supplied. in the event
the shop drawings establish requirements distinctly different
than the requirements shown in the controct documents, the
Contractor shall be entitled only to an odjustment of the
difference between the work shown and the work required with
full credit for labor and materials shown on the original
plans.

J. PERFORMANCE

(1) Provide as part of the work of this contract, in

oddition to the first year guarontee on equipment and
materiale, the following described routine maintenance and
inspection. (The one year time period will not start untd
each ond every item is complete in accordance with plans and
specifications and accepted by the Owner). Check alf
emergency systems, control, fire alarm, transformers, etc.,
correct and odjust same. This servica to be provided during
the guarantee period.

K. SYSTEM

(1) System: Distribution characteristics shall be as
indicated on pians.

L. GRDUNDING

(1) Al conductors, motor frames, etc., that require
grounding shall be grounded in accordance with the
requirements of the National Electrical Code, local power
company and local electrical codes. All ground connections
to ground rods shall be with U.L. approved groundclamps.
Provide additional ground rods as required to achleve a
resistance of 25 ohms or less per N.EC. 250-84; ot the
request of the Engineer provide a copy of the ground test
results. Multiple ground rods (when required) shall not be
less than 6 feet apart.

M. ADJUSTING, ALIGNING AND TESTING

(1) All equipment shall be checked for proper adjustment and
balance. All panelboards, distribution panels, switchboards,
and transformers shall be balanced to provide a balanced load
on each phase. A complete record of all such adjstments
shall be made. Final readings shall be submitted to the
Architect—Engineer for records. The Contractor shall provide
aft equipment, instruments, gauges, meters, etc., as required
for the complete checking of these systems.

(2) Mechanisms of afl electrical equipment shall be checked,
adjusted, and tested for proper operation. Adjustoble parts
of ol lighting fixtures and other electrical equipment shall
be checked, adjusted, and tested as required to produce the
intended performance.

(3) Completed wiring system shall be free from open or
shorted circuits.  After completion, this Controctor shall

perform tests for insulotion resistance in accordance with
the requirements of the Nationdl Hectrical Code.

{(4) The Controctor shall maintain service and equipment for
the testing of electrical equipment ond apparctus untll alt
work s approved and accepted by the Owner. A first class
voltmeter and ammeter shall be kept avolloble at all times
ond this Coniractor shall provide service for test readings
when and as required. All test readings shall be recorded on
an approved form and submitted to the Architect.

(5) Before final acceptance is made, this Contractor shall,
at his own expense, frome under piastic the sequence of
operations of the sound system, controis, fire alarm, etc.,
for each ond every item requiring instructions. These
instructions shall be mounted os directed. He shall cover
some with Architect and/or his selected parties, and shalt
adjust all apparatus and place same in sotisfactory operating
service as approved by the Architect.

(6) Final observation will be made upon written request from
the Contractor after the project is complete. At the time of
final cbservation, the Contractor shall be present or shail

be represented by a person of outhority. The Contractor
shall demonstrate, as directed by the Architect—Engineer,
that his work fully complies with the purpose and inlent of
the plans and specifications.  All labor, services, aond all
instruments or tools necessary for such demonstration and
tests shall ba provided by the Contractor.

N. MOTOR CONTROL AND SPECIAL CONNECTIONS

(1) The Electrical Contractor shail furnish, install and
connect ol wiring, conduit, boxes, toggle switches, thermal
switches, disconnect switches, remote pushbutton stations not
included in magnetic starters, etc., for all equipment
requiring electrical power that is fumished by other
contractors and/or the Owner, as shown on the drawings or
listed below. The Electrical Contractor shall receive,

install and connect all magnetic starters and controflers,
capacitors, power factor correction devices, transformers,
alarms, belfls, horns, relays, remote switches, etc. for
equipment supplied by others. (is. starters, capacitors or
power factor correction devices for mechanical equipment,
etc.) In general all major equipment will be specified to be
factory prewired with only service and interfocking required
at the sits by the Electrical Controctor; however he shalf
check all divisions of the specifications to verify if the
equipment is specified foctory prewired and if not, then it
shall be the responsibility of the Electrical Contractor to
provide the complete wiring of the equipment in accordance
with wiring diograms, and temperoture control drowings
provided by the other contractors and/or the Owner, to the
Electrical Controctor. All interfocking of equipment shall

be by the Hectrical Contractor.

(2) Al contral equipment requiring piping connections to
air, water, steam, etc., lines such as pneumatic electrical
relays, remote buib temperature controls, solenoid volves,
aquastats, pressure control, etc., wil be furnished and
installed under "Mechanical Work'.

(3) Al line ond low voltage wiring, conduit and connections
required to control the equipment are a part of this section.

Al fow voltoge connections and/or terminations are by the
Mechanical Contractor.

(4) It shall be assumed the Contractor has familiorized
himself with the equipment to be furnished by the other
contractors and/or the Owner in connection with this work and
that provisions for such connections and work have been
included in the Contractor’s price. In no case will extra
remuneration be aflowed for such work.

0. GUARANTEE

(1) This Contractor, by the acceptance of this specification
and the signing of his contract, acknowledges his

acquaintonce with the requirements and guarantees that every
port used in constructing the systern as herein described will
be of the best of its respective kind that con be obtained

and will be erected in @ most thorough and substantiof manner
by none but experienced workmen.

(2) He guarantees that ail conduit as provided within and by
this specification will be free from all obstructions of

every description and wil! be free from holes or broken

places and be well bonded together. He guarantees that aft

wiring ond conduit to be used in construction of this project

wilt be new ond unused.

(3) He further guarantees to hold himseif responsible for
any defects which may develop in any part of the entire
system, including appuratus and appliances provided under
this section of the specification, and to repiace and make
good without cost to the Owner any such fauity parts of
construction which develop defects ot ony time within one
year from date of final certification of completion and
acceptance. This guarontee does not include ordinary lamp
failture.

P. SUPPLEMENTARY CONDITIONS

(1) Supplementary to all other terms of the contract, this
work shall be performed subject to the following conditions.

(2) Materials and equipment instalted on this project shall
be first class in quolity und shall be new and unused.

(3) Workmanship on this project shall be first class work
performed by the experienced licensed mechanics of the proper
trade.

(4) Work under this controct shall be adequataly protected
at ol times. Temporary pipe and conduit shall be kept
closed ond afl pipe and conduit shalt be installed clean and
free from dirt and grecse.

(5) Storage, parking, signs, odvertisement, fires and
smoking shall conform to all applicable regulations and/or
directions of the Architect.

(6) Measurements on job and shop layouts required for
instaflation of work shall be the responsiility of the
contractor and acceptance of work is subject to approval of
shop drawings by the Architect.

(7) Contractor shall furnish alf hoists, scaffolds, staging,
runways and equipment necessary for the completion of this
work.

(8) Obtain ond pay for ail required electrical permits and
licenses.

(9) Maintain fights and guards required for sofety.

(10) Remove temporary service after use.

Q. CONTRACT CHANGES

(1) Al changes or deviations from the controct, including
those for extra or additiond work, must be submitted in
writing for the approval of the Architect/Engineer. No
verbal orders will be recognized.

R. RUBBISH/CLEANUP

(1) Al rubbish resulting from the work herein specified
shall be periodically removed by this Contractor.

(2) Clean df electrical equipment and materials of afl

foreign matter (both Inside and out). Cleon oll light

fixtures using only methods and moterials as recommended by
the manufocturer.

S. PROPOSALS

(1) e Contractor shall consuit the instructions to Bidders
and the Proposal Form for proposals and sub—divisions of the
work required.

T. EXTENT OF WORK

(1) The extent of the work under this heading of the
contract shall be the fumishing of all piant, labor,
materials, and equipment as required to complete work as
shown on the drawings and as specified under this heading,
and alf plant, lebor, materials and equipment not shown on
the drawings or specified, but necessary to make installation
complete in accordance with the intent of the contract, to
provide first class and complete installation throughout.

U. TAXES

(1) Contractor shall include all applicable locdl, state and
federal taxes in his bid. Consult the Supplementary
Conditions of these specifications relative to any and aoft
tox exemnptions permitted for this project.

V. "AS—-BUILT DRAWINGS"

(1) E.C. shall prepare and submit to the Engineer, upon
completion of the project, one complete set of
reproducible “As Built” drawings for the electrical
portion of the project.

(2) Drawings shall clearly indicate any and all approved
deviations (i.e. addendum items, change order dato, etc.)
from the Project Bid Documents.

(3) These drawings wilt become the property of the Owner
and will be for his future reference.

DIVISION 16000 - ELECTRICAL
16020 — BASIC MATERIALS AND METHODS

A, CONDUIT
(1) Materidls:

a. Rigid conduit (G.R.S.) shall be standard size, hot
dip galvanized steel conduit as manufoctured by Triangle
WC, Inc. or equal. A “green” ground wire, sized per
NEC 250-95, shail be installed in ol conduits

containing phase conductors.

b. EM.T. tubing (thinwall conduit) shall be os
manufactured by, or be equal to, Triangle PWC, Inc. with
Thomas and Betts, UL listed steel set-—screw type
fittings. Die cast fittings ond/or indenter type

fittings shall not be used. A "green” ground wire,

sized per NEC 250-85, shall be installed in all conduits
containing phase conductors.

¢. Al conduit instofled in wet locations or exposed
exterior to the building, or subjected to physical abuse
(l.e. industrial locations), shall be rigid steei

conduit (G.R.S.) or intermediate metal conduit (L.M.C.).

d. Thin wall conduit may be used where code permits
except os outlined cbove.

e. Short runs of galvanized or liquid tight flexible
conduit may be used when approved by the Engineer. A
separate “green” ground conductor (sized per N.E.C.)
shall be instafled in alf flexible conduits.

f. UL approved schedule 40 P.V.C. conduit shall be
used where feeders or branch circuits are to be run in
earth or below slabs. Use G.R.S. ells and risers, both
horizontal and vertical. Use conduit adapters when
converting from P.V.C, to stee conduit. Branch circuit
P.V.C. conduit to be 3/4" min. Concrete encase aff
conduit installed below grade where 30 noted on the
plans, SU.L. approved schedule 40 P.V.C. with plastic
spacers). Al P.V.C. conduit shalt be provided with o
separate "green” ground conductor, sized per N.E.C.

{(2) Bushings and Locknuts:

o. Where conduits enter boxes, they shall be rigidly
clamped to the box by double locknuts and bushings.
Conduit shall enter the box squarely. Bushings and
locknuts shall be made of mafleable iron and shall have
sharp clean—cut threads.

{(3) Conduit Installation:

a. Where conduit sizes ore not specifically indicated,
provide sizes in accordance with the requirements of the
N.EC.

b. Conduit work In general shall be installed concealed
in walls, floor and roof construction or concealed

within furred spoces. Exposed work shall include only
feeders and short connections o equipment in equipment
room unless noted otherwise. All expesed conduits
{where approved by the Engineer) shall be routed

parallel and/or perpendicular to buiding elements.

¢. Conduit to be installed to the requirements of
structure and to the requirements of all other work on
the project. Conduit shall be installed to clear olt
openings, depressions, pipes, ducts, reinforcing steel,
etc. Conduit set in forms for concrete structurs shall
be installed in such a manner that installotion will not
affect the strength of the structure. Maximum size of
conduit permitied in concrete siabs, if so approved by
the Architect, is 1" trade size.

d. Conduit shall be installed continuous between
connections to outlets, boxes and cabinets with a
minimum possible number of bends and not more than the
equivalent of 4—90 degree bends between J—box
connections. Bends shall be smooth and even and shall
be made without flottening conduit or flaking enamal,
Rodius of bends shall be as long as possible and never
shorter than the comesponding trade elbow. Long radius
elbows shall be used where necessary.

e Conduits shell be securely fostened in place with
approved straps, hangers, and steel supports as required
by the National Electrical Code. The use of wire,
plumbers straps, etc, will not be permitted.

f. Junction and pull boxes shall be installed where
shown on drawings and additional boxes shall be
installed if required for pulling of wire, provided
location and installation is approved by the Architect.
All boxes shall ba code gauge construction with screw
type covers and shall be instafled in accessble
locations.

g Conduit shall be reamed and thoroughly cleaned
before installotion and kept clean after instaflation.
Openings shall be plugged and boxes shall be covered oa
required to keep conduit clean during construction. Al
conduit shall be fished cleor of obstructions before the
pulling of wires. Alt conduit shall be as sized above
and shall not be smalfer than N.E.C. fisted minimum
requirements.

h. Al work shalf be protected against damage during
construction and any work damaged or moved out of line
after roughing—in shall ba repaired and reset to the
approval of the Architect without additional cost to the
QOwner,

L. Conduit terminations at panelboards, switchboards,
motor control equipment, junction boxes, etc., shall be
dligned and installed true and plumb. Wood or steel
bucks or templates shall be used where required. This
work shall alse include aff steel supports s required

for mounting of electrical equipment excepting only
where steel supports are specified to be furnished under
another specification heading.

} Where conduits cross construction expansion joints,
Contractor shali provide Appieton XJ or equal expansion
couplings with copper bonding umpers.

k. Mechanical equipment service clearances ond
electrical apparatus service clearances as specified in
their respective manufocturer’s product dota shall be
maintained free from conduit obstructions.

B. WRES AND WRING

(1) American, Southwire, Triangle PWC, or equal code grade
wire, rated 600V, finished with fodeless color coding and
bearing Underwriter's lobel. Wires shall be soft annealed
copper with properties conforming to the Nationdl Electrical
Code requirements. No. 8 gauge and larger shall be stranded
and No. 10 gauge ond smaller should be solid, unless noted
otherwise on the plans.

(2) Wire smaller than No. 12 gauge shail not be used unless
specifically cclled for on the plans.

(3) Al wires shall be routed within conduit, shall be of

the same insulotion type and shall be continuous between
outlets and boxes (with no splices or taps inta conduit).
Splices and tops in outlet boxes shall be twisted joints.

U.L. opproved pre—insulated spring pressure connectors shall
be used for branch circuit connections. Connectors shalt be
installed so that all conductors are property insulated.

(4) ANl control wiring shalt be copper, solid or stronded,

#14 go. or larger depending upon current requirements, with
insulation type for 90 C. rating. Where stranded conductors
are ysed, provide with spade type insulaied copper termingls.

(5) See riser diagrams and/or other sections of the
Specifications for types and ratings for sound, fire alarm,
control and other special cobles.

(B) Wires for general use within the building shall be type
THHN or type THWN except whare called for otherwise on the
drawings. Wires for other than general use shalf be as
hereinafter specified for specific services.

(7) A “green” insulated ground conductor, sized per N.E.C.
250-95 and/or as shown on the plans, shall be instclled in
each conduit containing phase conductors.

(8) Where quantities of conductors in a raceway system are
not specifically indicated, provide the number as required to
maintain function, control and number of circuits cs
indicated.

(9) ANl conductors shalf be identified ot ol termination
points and in all pult and Junction boxes by the following
method of color coding.

208Y/120 volt 480Y/277 volt 480Y/277 woit
system system system

Phase A Black Phase A Black Phase A Brown
Phase B Red Phase B Red Phase B Orange
Phase C Blue «Phase C Blue Phase C Yellow
Neutrol White Neutral White Neutral Groy
Ground  Green Ground  Green Ground  Green
Note: identify
high leg” per N.E.C.)

All conductors size $8 AWG and smaller shall have colored
insulation. Where conductors with black insulation are used

for the lorger wire sizes (#6 AWG and larger), color coding
shall be provided with two (2) loyers, one—half lopped, of
No.35 colored Scotch Vinyl electrical tope. Where any
conductor 's or con be supplied from on emergency system the
Contractor shall mark each conductor with an odditional two
layers, one—half lapped, of Purple cciored Scotch Viny
Elactrical tape.

(10) Provide ¢ fisting of the above described conductor color
code identification scheme at alf branch circuit panefboards
per Article 210—4(d), National Electrical Code.

(11) Splices and tops for §6 and larger conductors shal be
made with block type terminations (with insulating jocket) or
with split bolt connectors, covered and completely insulated
with o minimum of three half-lopped layers of Scotch No. 33+
(105 degree C) plastic electrical tape or by approved

insufated fastener. Al splices and taps having irregulor
surfaces shall be properly padded with Scotchfi putty before
application of insulating plastic tape. Scotchlok electrical
pre—insulated spring pressure connectors or equal may be used
for up to #8 conductors.

C. OUTLET BOXES

(1) Alt electrical secvice outlets, including plug

receptacles, lamp receptacles, lighting fixtures and switches
shall be provided with 4" square, code gauge steel knockout
boxes, galvanized or sherardized and of required depth for
service and applionces. Boxes installed in gyp board or
plaster finish shall have code gouge golvanized raised covers
set to not more than 1/4° behind final finish. Covers shall
be selected with proper openings for devices installed in
box. Manufacturers shall be Steef City, Appleton, RACO or
equals approved by the Engineer.

(2) Sectiongi boxes shall not be used except where directed
and approved by the Architect for instaflation in unpiastered
tite walis and provided conduit connections are installed
concecled in walls.

(3) Where lighting fixtures and appliance outlets are to be
mounted on concrete or on plaster finish on concrete, outlet
boxes shail be installed in forms of exact dimensions from
bench marks, columns, walls or floors. Whers fighting
fixtures ond appliance outlets are to be mounted on masonry
walls and/or plastered furring or other finish, outlet boxes
shall be roughed in to general location before instaliation

of walls and furring and shall be reset to exact dimensions
before walls and furring are constructed. All outlet boxes
shall be set true to horizontal and vertical lines paraliel

to walls, floors, and cellings and be true to finish lines.

(4) Instdll alt outlets in o secure and substantial manner
and locate so as to be compatible with space, construction
and equipment requirerments ond with the work of the other
trades.

(5) Furnish and install plaster rings for oll boxes
instatled in plastered {or gyp board) ceilings and walls.
Verify construction with general construction plans.

(B) Boxes for exposed work (where permitted or approved)
sholl ba Appleton or Crouse—Hinds Type FS or FSC for shallow
devices and Type FD or FDC for deep devices. Boxes for
celling mounted light fixtures shall have approved no—bolt
fixture studs. Boxes used as junction boxes shall have
bevelled edge flat steel blank covers.

(7) Location of outlets on small drawings is approximate and
exact dimensions for location of outlets shall be as taken
from large scale plans and details on drawings or as directed
by the Architect. OQutfets shall be located generally from
column centers and finished wall tines or to center of joints
of wakl ponels. Celling outlets shall be instafled ot

elevation of suspended cellings and connected to outlets in
celling or slab above.

(B) Clock outlets shall be mounted 8'~0" cbove floor unless
otherwise noted on the drawings. All other outlets shalt be
mounted at heights above floor as cafled for on the drawings
or as directed. Bracket lights over mirrors shall be

centered on mirror with 27 clearance above mirror.

(9) Bexes for switches and recepiacles installed in columns
shall be located off center to ofiow for future partitions.

(10) Boxes for switches at or near doors shall be installed
on the side opposites the hinge. Verify door swing direction
prier to rough—in.

(11) Rough—in outlets for electric water coolers so as to be
concealed behind coolers, but remain accessible, in
occordance with recommendation of equipment supplier.

(12) To prevent sound from travefling through walls,
electrical devices serving different rooms shall not be
mounted in the some stud spoce. Through-wall boxes shall not
be used. In fire roted walis or partitions, outlet boxes on
opposite sides of walls or partitions shall be separated by a
horizontdl distonce of not less than 24 inches. Installetion
shall be per UBC with fire stopping pods manufactured by
International Protective Coating Corp. Qutlet boxes larger
than 4" square shall not be installed in fire rated walls or
portitions.  Verify location of fire rated walls or

partitions with Architectural drawings prior to rough—in.

(13) Provide blank cover plates for ol outlet boxes not
used. Blank cover plates for junction boxes supplied from
the emergency system shall be painted red.

D. INSTALLATION OF SWATCH PLATES, ESCUTCHEONS, ETC.

(1) # shall be the duty of this Contractor to examine the
plaster, painting, and other finishea before making his
instaflation to make sure that these occessories, when
installed, will fit and cover properly and leave no open or
unfinished surface showing. He shall refuse to complets his
instaflation where faulty work on the part of others is
found, and he shall promptly report the trouble to the
Architect,

E. SUPPQRTS AND HANGERS

(1) Provide supports and hangers as necessary and as
required to insure g good and substantial instalation.
Support raceways, fixtures, cabinets, boxes, etc., on
approved type of tropeze hangers or wall brackets as
manufactured by Unistrut, Kindorf, or Binkley. Provide steel
hanger rods securely fastened to or through the building
structure for afl tropezes, etc. Do not suspend from
mechanical piping or ductwork. Parforated pfumber’s straps
or wire will not be permitted.

F. JUNCTION, PULL AND SUPPORT BOXES

(1) Pull and unction boxes shall be code gouge galvanized
steel boxes with bolted,hinged or screwed covers. Boxes
shall be flush or surface mounted as shown or required by
N.EC. and job conditions. Install in occessible locations.

G. PAINTING AND FINISHES

(1) Preporation of the material and the materiols used for
riming and finish painting shall be in accordanca with the
Painting” section. Finish painting shall be performed under
"Painting * section. Priming shall ba performed under this
section. Equipment specified to be factory—primed or finish—
coated shall be the work of this section and matericls and
workmanship shall be as specified in "Painting” section.

H. NAMEPLATES

(1) General: The following shall be equipped with
nameplates:

o. Disconnect Switches (fused or nonfused),
switchboards, panelbeards, separately mounted circuit
breakers, contactors, motor starlers and relays.

b. Special Blectrical Systems (firs alorm, sound
system, etc.) shall be so identified at junction and
pull boxes, terminal cabinets and equipment racks.

c. Wail switches or other control devices controlling
equipment or specid lighting control configurations.

(2) Inscription: Nameplates shall adequately describe the
function or use of the particular equipment involved.
Nameplates for panelboards and switchboards shall include the
panel designation, voitage, phase and A.LC. rating required

(See Schedufes). For example, “Panel — A", 120/208 V, 3~
Phase, 4-wire, 10,000 A..C. The name used for @ machine
nameplate shall be the soma as the one used on the machine's
motor starter, disconnect and P.B. station nameplates.
Nameplates for fused switches and panels shalt also indicate
fuse type and size.

(3) Construction: Nameplates shall be laminated phenalic
plastic, biack front and biack with white core. Nameplates
for emergency system panelboards and transfer switches shall
be red front and back with white core letters. Lettering
shall be engraved through front layer to form 1/4° white
characters ?1' white letters for distribution panels and
switchboards). Branch switch label shalt be 1/47 letters.
Nameplates shall be securely fostened to the equipment to
identified, with double sided adhesive backed tape. Motor
nameplates may be non—ferrous metal not less than 0.03"
thick, die stamped. In lieu of separate plastic nameplates,
engraving direcly on device plates is acceptable. Letters
engraved thus, shalt be filled with contrasting enomel. Al
nomeplates and their installation are part of this work.
Free hand lettering or adhesive tape type label markers wilt
not be accepted.

o

L]

l. WALL SWITCHES

(1) Wall switches in generdl, used to control lighting,

shall be quite operating, fisted by U.L. and conform to NEMA
stondards as well as the latest Federal Specification W-s—
896d. Certification thot switch meets this specification

shall be submitted to the Engineer for approval.

(2) Switches shall be single pole, two—pole, three-way, or
four-way, as cafled for on the drowings. Groups of switches
shall be under one gangplate. Where switches are in fire
roted walls groups of switches shall be maximum of 2 gangs
under one cover plate.

(3) All Switches shall be rated 20 A at 125 V. - 277 V.
uniess specified otherwise.

(4) Marut P &S Hubbell Leviton G.E. Bryant

Toggle 20ACY 1220 1220 GE 5950 4901
Switches:  series series  series  series series

Key 20aCt-L 1220-L  1221-L  GE 5950- 40901~
Switches:  series series  series OLG series GL series

Piiot 20ACT1-CRL 1226-P1 1221-PLR 121--86 40901-PLR
Switches:  serles series  series  serfes sories

(5) Plot light switches shall be fluminated toggle switch
lighted red in the “"on® position. Key switches shall be
master keyed.

(8) Al switches shall have High—Impact Thermoplastic,
smooth surface, wall piates. Where plates are to be
engraved, provide stainiess steel wall plates. Plates shalt
be set plumb and paraliel with the wall.

(7) Color of switches and plates shall be as selected by the
Architect. Verify colors prior to ordering

(B) Provide barriers between 277V. switches and between
277Y. and 120V, switches installed in a common outlet box.

(9) Incandescent wall box dimmers shall be linear stide typa
with smooth face plates, no exposed cocling fins, equai to
Lutron NT-600, NT-1000, or NT-1500 for loads to 1500W. For
Loads 1500W to 200CW, Lutron N-2000. Verify color of face
plate and dimmer with Architect prior to ordering.

J. RECEPTACLES

(1) Convenience duplex receptacles shall be grounded twin
outlet receptacles rated 20 amperes at 125 volits.

EZ) Where receptacles are indicated on the drawings os "WP"
weatherproof), they shalf be G.F.C.l. duplex receptacies,

with a TayMac industrial grade raintight single fift

coverplate.

(3) See plans for special outlet schedute.

(4) Receptacle body shal be formed of high-impact
thermoplastic or urea ond recepiacle contects shakt be
Bronza. Certification that receptacle meets or exceeds
N.E.M.A. Standards shall be submitted to the Engineer for
approval.

(5) Surge suppression duplex receptocles shall be 20A.,
125V., NEMA 5-20R devices. Receptacles shall have o red,
devics verification light which is fluminated when the
suppression circuit is functional. The receptacie shall meet
or exceed UL Standards (449 and 498 and be capabie of
suppressing 70 joules of transient energy. Receptacles shall
be P & S fIGB362-1SP or Wiremoid §83TB2-V.

(6) Monufacturer: P & S Hubbell Leviton G.E. Bryant

Duplex Receptacle: 5362 5362 5362 GE 5362 5362
(204, 125v.

Duplex Receptacls: 2091S  GF 5362 6BIB—HG GFS5342  GFR-B3
(GFCY, 20A, 125V)

Duplex Receptacle: 1GB30C 165362 5362-16 5362-1C 5362-IG
(isolated ground 20A, 125V.)

Clock Receptacle: S3733-SS 5235  5261-CH  GE4224-5 2828-0S
{15A., 125V

(7) 'nstalt receptacles to clear all cobinets, equipment,
ete.

(8) All receptacles shalt have High—lmpact Thermopiastic,
smooth surface, wak plates. Where plates are to be
engraved, provide stainless steel walt plates. Plotes shall
be set plumb and pardllel with the wall.

(9) Color of receptacles and plates as selacted by the
Architect. Verify color prior to ordering.

{10) Provide duplex receptacle on separate circuit beside
eoch telephone terminal board location and other
communicotions equipment requiring 120 volt power.

K., FLOOR BOXES

(1) Fush floor boxes shalt be equal to Steal City $600

Series floor box with P-60-DS cover plate for power and P-60—
1/2-2 for telephona outlets. Provide with carpet flange for
floors with carpet. Verify exact location with Architect

prior te rough—in.

L. CONTACTORS AND RELAYS

(1) Shall be os manufactured by Cutler—Hammer, General
Electric, Allen Bradley, or Square "D". They shall be as
sized on the drowings.

(2) All contactors and refays shall be "T° (Tungsten) rated.

M. TIME SWTCHES

(1) Time switches by Tork, Intermatic, or Parogon equal to
those shown on the pians and opproved by the Engineer will be
acceptable.

(2) Exterior lighting or interior tima switches shall be
intermotic T7400BC, Series 7 doy with carry—over, unless
specified otherwise.

{(3) All time switches shall be provided with momentary
contacts if required.

(4) All time switches shall be provided with manual bypess
switches and spring wound carry cver mechanisms or stondby
battery systems.

N. PHOTO ELECTRIC CONTROLS

(1) Photo Hlectric Controls by Tork, Intermatic, or Paragon
equal to those indicated beiow and approved by the Engineer
will be acceptable.

(2) Photo Electric Controls (Photo Switches—Photo Cells)
shalt be Intermatic §K4133 rated ot 3000W, 277 Voits, or
#4121 rated ot 1800W, 120 volts, weatherproof. Mount on
roof and orient photo electric controls to the north. Photo—
electric controls supplied as a part of a fixture assembly
shall be as provided by Fixture Manufocturer.

0. STARTERS (SEPARATELY MOUNTED)

(1) Starters for ail devices shown on all plans shall be
supplied by the Electrical Contractor unless specifically
noted otherwise on the plans.

(2) Starters shall have melting alloy relays or bimetallic
overload relays (as required for load served). Starter
housing shall have NEMA rating for the location (general
purpose, weatherproof, etc.). Each storter shall have an H-
O-A cwitch in cover and control transformer (if required) for
controls. See plana for multispeed starter requirements.

(3) Overload thermal units shafl be sized on the basis of
actual motor nameplate current. Overfoods shafl be non-
adustoble NEMA standard trip and shall be awilable in sizes
covering the complete NEMA horsepower. Starters shall be
Closs 20 (Class 10 not occeptcblsg

(4) Storters shall be fully NEMA rated; LE.C. design
storters will not be acceptable.

(5) Seporately mounted starters shall be by the same
maonufocturer os the distribution equipment or be by Allen
Bradley or Furnas.

P, DISCONNECT SWTCHES

(1) The Contractor shall fumish ond install externally
operated, non fused and/or fused {with Class R rejection
features), heavy duty, horsepower rated, disconnect switches
at all points indicated on the drawings or required by code.
These switches shall be monufoctured by Squars "D, General
Electric, Cutier Hammer, ITE, or Westinghouse. Al
disconnect switches shall be fused except for disconnect
switches that have individual fuse protection at point

circuit receives its supply. Provide dead front type for ofl
exterior disconnects on grode level when so required by local
code.

Q. FUSES

(1) Cartridge type fuses of proper size cs required shall be
furnished and instalfed for all switches and panefboards
throughout, and on odditional supply of three (3) spare fuses
of each size shall be furnished in original packages to the
Qwner. Fumish o NEMA enclosure with hinged cover equd to
Bussmann type SFC for storing ol spare fuses and locate
adjocent to main service equipment, Fuses for motor and
mechanical equipment shall be sized from the nameplate data
per N.E.C. requirements.

(2) Fuses shall be manufactured by Bussmann Mfg. Co., Gould—
Shawmut Co. or approved equal by Engineer. Fuse types shall
be installed as follows:

Main Service and Distribution Feeder Protection:

Gould
Bussmann Shawmut

601 omps and larger KRP-C /KN A48Q
600 volts and less (Class L)
600 amps and less LPN-RK A20-R
250 volts and less (Class RK1)
600 amps and less LPS-RK ABD-R
600 volts and less (Class RK1)
Motors and Primary Feeders for Transformers:
250 volts and less ECk:ss RKS; FRN-R TR-R
600 volts and less (Class RKS FRS-R TRS-R

(3) Ciass J or T fuses will not be accepted.

(4) fuses installed on project shall be by one manufacturer
only. (Do not intermix manufacturers.)

R. FUSTATS

(1) Fustots shalt be Busamann "SSY” for indoor application

and "SSN" for outdoor applications with fustat and integrol

toggle switch for motors 1/2 HP-120V. and less. Fustats for
3?4 HP-120V. motors shall be Bussmann "SOY" with fustats and
separately mounted 20A. 1P. 120V, toggle switch adjocent to
fustat. Mount fustots in housings of equipment served.

Fuses for motors shall be sized based upon 125% of
manufocturer’'s namepiate full focd amperoge unless otherwise
indicated on drawings.

DIVISION 16000 - ELECTRICAL
16030 - SERVICE AND DISTRIBUTICN

A. MAN SERVICE
(1) Primary. See the plans.

(2) Secondary: See the plans. Voltage will be,
277/480~volt, 3-phase, 4-wire, WYE,
120/208—volt, 3-phase, 4-wire, WYE,
240-volt, 3—phase, 3 wire Delta, or
120/240-volt, 1-phase, 3 wire.

(3) Consult power company for their requirements and for
coordinating with their instaliotion. Cortractor shall

provide any work thus required beyond that indicated by
drawings and/or specifications and pay for costs incurred for
Utllity Company to install both temporary and permanent
service to the project, Verify costs with Utiity Company
prior to bidding. Contractor shall provide guard posts
around electrical transformers and electrical pedestols per
Utility Company standards.

B. DISTRIBUTION EQUIPMENT

(1) A¥ electrical distribution equipment (switchboards,
panelboards, disconnect switches, transformars, starters,
etc.) shall ba of one manufacturer, unless specifically noted
on the drawings, In the specifications, or approved by the
Engineer. Intermixing of distribution equipment by diffarent
manufocturers wilt not be permitted.

(2) if shown on the plans, provide surge arrester for
lightning protection on main service entrance. Refer to
drawings for voltage and phasing of service. Arrester shail
be located within, or adjocent to, the main switch enclosura
as indicated on the plons.

(3) Equipment layouts on the drowings are based upon one
manufocturer.  Verify olf actual equipment sizes with
equipment manufacturer prior to bidding.

(4) f layout changes are required due to other electrical
manufocturers equipment size, they must be submitted to and
approved by the Engineer prior to bidding. National Electric
Code working clearances must be meintained at ol times. In
no case will extra remunergtion be dlowed for layout changes
that differ from those shown.

(5) Shop drawings shall be furnished for alt distribution
equipment indicating the following information:

a. Switchboard voitage /current rating.

b. Overall outline dimensions including weight,
available conduit space.

¢. Switching and protective device ampare rotings.
d. Bus ratings and material.

e. One line diogram.

f. integrated short circuit rating.

Adequate conduit space shalt be provided to meet the
requirements estoblished on the drawings.

C. BRANCH CIRCUIT PANELBOARDS
(1) Generat:
(@) Al panels shall be provided with key locking door.

(b) Ponels shalt have conceadled trim clamps, doors with
concedled hinges, and flush lock, master keyed. Where muitl—
section panelbeards are indicated on the drawings, panet
enclosures and covers shall be of the some size for eoch
saction.

(c) Key alt doors alike and furnish two (2) keys for each
lock. Doors aver 48" high and double doors shall have 3—
point latching per U.L. 50. Consult drawings for flush or
surface mounting.

(d) After wiring, label each circuit ond provide under
plastic in door of paned a typewritien schedule indicating
load description of alt circuits In panel. Mark spare
breakers and provisions for future breckers in penct on
schedule for future circuit marking.

(e) Breokers shall have individud plastic cases sized as
acheduled on the plans. Two ond three pole breakers shall
have common trip (single pole units with tie bars are not
acceptable). Main circuit bregkers shall be vertically

mounted. Back~fed main circuit breckers above 100 amps wi
not be acceptable.

(f) At panelboards shal have ground buses installed and
grounded per the requirements of the NE.C. All panelbocrds
serving devices having isolated ground circuits shall be
provided with an odditional insulated ground bus for

connection of isolated ground conductors. Al neutrd,

ground ond isolated ground bars shalt have @ minimum number
of openings equal to 66% of number of pale spaces in panel.

Where flush mounted panels occur on drawings Contractor
shall stub into celing void for future use, (1) 1" empty

conduit for every four spare 20A. breakers or unused panel
spaces.

(h) Al panelboards supplied from an emergency source shall
have breckers provided with hondle lock—offs for eoch
breaker. Breaker handles to be set in the "ON” position.

(i) Bus in panels shall be as standard for the manufacturer.
(2) Branch Circuit:

(o) Panel boards rated up to 240V (600A. max) shall have o
short circuit current roting tested to UL Standards for a
minimum rating of 10,000 ALC. unless noted otherwise.
Brecker rating with—in panef shalf be equal to or greater

than minimum integrated equipment rating. Series rotings

will not be accepted. Al breakers shall be of the plug—in

type.

(b) Panelboards rated over 240V and up to 480V (600A max)
shall have @ short circuit current roting tested to UL
Standards for ¢ minimum rating of 14,000 ALC. unless noted
othervise. Breaker rating with~in panal sholl be equd to or
greater than minimum integrated equipment rating. Series
ratings will not be accepted. All breckers shall be of the
bolt—on type.

(¢) Branch Circuit Breaker Paneiboards
Panel Roting  Square D ITE Cutler—  G.E

Hommer
240V (BOCA max) NQOD S1/53 PB AL
480V (600A max) NEHB $2/S3 PH AE

(d) Circuit Breaker Distribution Panelboards
All Ratings  I~Line  S4/S5 MP-40 Spectra

(e) Distribution panels located in finished rooms (other
than mechanical, electrical rooms or jonitor rooms) shall be
provided with key locking doors.

D. DRY TYPE TRANSFORMERS {AS INDICATED BY DRAWINGS)

(1) Dry type transformers up to 10 KVA (115 deg. C. rise),
15 KVA thry 112 1/2 KVA, (150 deg. C. rise), above 112-1/2
KVA, (80 deg. C. rise), ail in ambient of 40 deg. C, uniess
noted otherwise on plans.

(2) Transformers (15 KVA and larger) shall have core
isolated from the housing by vibration isolators. The entire
housing shall also be isolated from the buliding by vibration
isolators.  Connecting conduits shall have flexible sections
(12" tong) to Isolate sound tronsmission. Transformers shall
meet NEMA raotings for sound levels and have not less than 4
full-capacity 2 1/2% taps (2 above and 2 below nommal).
These units may be as manufactured by the manufacturers
providing distribution equipment or Hevi-Duty or Jefferson.

DIVISION 16000 — ELECTRICAL
16040 ~ LIGHTING

A LIGHTING FIXTURES

(1) This work shall include afl lighting fixtures and lamps

as specified on the plans and herein. Fixtures shall be
completely free of defects, dents, rust or chipped surfaces.
No cracked, broken, or chipped lenses will be acceptable.
Fixtures that are cracked, broken, chipped, rusted, dented or
otherwise damaged, shall be replaced without additionat cost
to the Owner, Fixtures shall be fumnished complets including
hickeys, suspension nipples, and all other materials and
equipment s required for hanging fixtures in accordance with
U.L. ond NEC requirements. This Contractor shak fumnish and
install lamps for all fixtures and shalt wipe fixtures and
lamps before and after installation. Al recessed mounted
fixtures shall be mounted with the trim flush to the finish
ceiling or wall surfaces, free of gaps or cracks.

(2) Electrical Controctor shalt verify exoct ceiling types
in ol areas with architectural room finish schedula for
exact fixture mounting (i.e., grid or flange type mounting)
prior to ordering of fixtures. Electrical Contractor shall
verify ceiling construction details in off areas and provide
appropriate mounting hardware for installation of lighting
fixtures. Al surfoce mounted fixtures shall be supported
independent from ceiling system and shall be secursly
mounted. Lay—in fixtures shall be supported directly from
structure, unless celling system hos been designed for
suppart of such fixtures.

(3) General Contractor shall provide fireproofing around
recessed fixtures installed in fire—rated ceilings per UL
requirements, Electrical Contractor shall coordinate.

(4) Provide cleor tempered glass shields on off metal
halide, and quartz fixtures. Exterior fixtures shall be
constructed with gasketed shield and be "bug-tight”.

{5) Provide thermdl switches on all recessed fixtures as
required by N.E.C.

(8) All fluorescent fixture lenses shall be 100% virgin
ocrfic and be @ minimum of 0.125" thick. Styrene lenses
shall not be provided for any light fixtures, unless
specifically so noted on the plons,

(7) Al fluorescent fixtures (housing, door, etc) shall be
provided with factory applied baked enamel finish, applied
after final fabrication, unless specifically noted otherwise

on the lighting fixture schedule. Fixtures using pre—painted
metal components will not be acceptoble.

(8) Al fluorescent fixtures using F40T12 type lamps shall
be provided with twist-in (not push-in), bi-pin type, lamp
holders,

(9) Connections to all fixtures mounted in lay-in ceilings
shall be as follows. Provide J~Box on structure above
fixtures for power circuit supply connections. Install U.L.
listed 3/8" flexible {min.) conduit (whip) down to each
fixturs. Each whip shall be field cut to length to allow
fixture to be relocated up to 4'-0" in any horizontal
direction. Whips shall include (2) or {3) #12 AWG Copper, 90
degree roted, conductors (numbers as indicated) and o §12 AWG
Copper ground conductor. Fixtures factory supplied with UL
listed whip assemnblies shall also be provided with the
conductors ag listed above. Tandem fluorescent fixtures
shall have o factory supplied UL listed whip assembly with
conductors as required to interconnect fixtures, and be of
sufficent length to allow mounting fixtures 12°~0" on center
in any horizontal direction.

(10) Where fluorescent fixtures are mounted in continuous
rows, each row shall be supplied with 2 12 AWG & 1 #12 AWG
"green” ground, 90 degree C. rated, Copper conductors, ail
within 1 ;2' flex metol conduit. Feed through wiring shall

olso be 12 AWG. 90 degree C. copper. Where flexible metal
conduit is to be used, dll fittings shall be U.L. labeled for

the purpose.

(11) When different lamps in the same fixture ore controlled
by separate switches (2 or 3 levet lighting), the switches
shall control the some lamp positions in ol fixtures
controlied by those switches. Arrangement of switching will
generally be; one switch controls middie lamp or lamps, and
other switch controls outside lamps.

(12) ANl fluorescent fixture ballasts shall comply with the
following requirements.

a. All ballasts shalt be ETL-CBM, UL listed, high
power factor, Class P, SLH (for T-12 lamps), Octron (for
T-8 lamps) and hava g sound rating of A or 8.

b. Al ballasts when installed in a fixture shall not
exceed 90 degree C. operating case temperature in o 55
degree C. heat box.

¢. Ballasts shall be guaranteed not to overheat
capacitor insulating media beyond manufacturer’s
varranty limits.

d. Baflosts shdl be as manufactured by Universdl,
Jefferson, Advance, Valmount.

(13) H..D. Fixture Baflasts shall be capable of starting and
operating the specified lamps within the limits specified by
the lamp manufacturer. The ballast shall limit lamp wattoge
variation to @ maximum of +5 percent from nomindl. At rated
line voltage the ballast shall have a minimum power factor of
95% Ballast primary current during lamp starting must not
exceed current during normal lamp operation. The ballast
must reliably start and operate the lamp in ambient
temperatures down to -20 degree F. where installed outdoors
and down to +20 degrees F. where installed indoors, The
ballast shall be capable of withstonding continuous operation
with the ballast secondary in o short-circuit condition

without loss of ballast life. Ballasts shall be Valmount,
Jetferson, Sylvania, Universal, Advance, Wide—Lite, Holophane
or Westinghouse.

{14) incandescent lamps shall be inside frosted unless
otherwise called for in the fixture specifications, (Rated at
130 Voits). Incandescent lamps shall be as manufactured by
Phillips, G.E., Sylvonia, or equal approved by the Engineer.

(15) Fluorescent lampa unless noted otherwise on the
drawings, shall be CW/RS as manufactured by Sylvania,
Phillips, G.E., or equal approved by the Engineer.

(16) Mercury vapor lamps shadll be warm deluxe white unless
otherwise noted on the drawings, lamps as manufactured by
G.E., Sylvania, Phillips, or equal approved by the Engineer.

(17) Metdl halide lamps shall bs Metalorc/C (coated) as
monufoctured by G.E., Syivania, Phillips, or equal approved
by the Engineer. Refer to lighting manufacturer for tamp
type.

(18) High pressure sodium lamps shall be Lumatux/D {coated)
os manufactured by G.E., Sylvania, Phillips, or equal

approved by the Engineer. Refer to lighting fixture
manufacturer for lamp type.
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