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DIVISION 16 ELECTRICAL
SECTION 16010
GENERAL REQUIREMENTS

1 — GENERAL EXTENT OF WORK

The General Conditions, General Requirements, and
Special Conditions shall be and are hereby made a port
of this section. The Electrical Contractor shall fumish
all lobor, materials, tools, transportation, equipment,
services ond focillies required for the complete, proper
and substantial installation of all electrical work shown
on the drawings and/or outlined in the speciﬁcuﬁuns
The installation shall include cll materials,
apparatus not specifically mentioned herein o noted on
the drawings, but which are necessary to make o
complete warking instaliation of all efectrical systems.

The Contractor shall consult and be guided by the
General Conditions and all other divisions referred to
herein and relative therelo In performing the work
covered under this division of the specification.

Al of the slectrical related work required for this
project (unless specified otherwise) Is a part of the
slectrical contract price and is not necessarily specified
under this division of the specifications or shown on the
dravings. Therefore, all divisions of the specifications
ond all drawings shall be consulted.

The drawings showing the layout of the work indicate
the approximate locations of outlets, apparatus and
equipment. The drawings are schematic only and are
nol Intended to show the exact routing of conduits, etc.
The finol delermination as to the routing shall be
governed by siructural conditions and other obstructions.
This shall not be construed to mean the design of the
system moy be changed, it merly refers to fhe exact

run of o raceway between given points. The Cantractor
shall consull all contract drawings which may affect the
focation of any outle!, apporatus or equipment to avoid
possible Interference and permit full coordination of all
work. The right to moke any reasonable change in the
location of apparatus, cutlets and equipment up to the
time of roughing=in is reserved by the Architect without
involving any addiional expense to the Owner.

The opproval by the Architect or his representative of
any materlals, drawings, etc, submitted by the
Contractor will be considered as general only and to aid
the Contractor in carrying cut his work. Such approval
05 may be given does not relieve the Contractar from
the necessity of fumishing the materials and performing
all the work as required by the drawings and the
specifications.

The work specified under this division of the
specifications shall Include the furnishing of all labor,
materials, apparatus and tools necessary for the
complete installation of all conduit and wiring; devices
for lighting, power and control systems, and such other
work and equipment as are indicated on the drawings or
as noted herein.

The entire installation shall be made in o workmen fike
manner, left completely connected, and ready to give
proper ond continuous service.

All materlals and work In connection with the foregoing
ftems shall be as spacified herein, or called for on the
drawings.

The complete installation shall be in accordance with
the lates! ules and regulations of the National Fire
Protection Association ond all other Boards and
Departments having jurisdiction. Any items or
requirements noted hereln or shown on the drawings in
excass of code requirements, but permilted under the
code, shall toke preference unless special permission is
obtained from the Architect to the contrary.

The light and power Installation shal operate with the
slectrical energy obtained from outside sources. Such
part of the system s may be regulated by rules of the
local utiity company shall, insofar as methad of
construction, workmonship and materials are concerned,
be In full occordance with the standard practice and
tules and regulations of the local utiity company.

This Contractar shall coardinate his work under this
divsion of the specifications with the work of other
trades wherein it may be interrelated. His work shall be
dane in such on order that there wil be no inlerference
in inslaling, nor delay fn completion, of any part or
parts of each respective trade, thereby permitting ol
constucton work o proceed in s nlurl sequence
without unnecessary d

Bofore submitting his bid, the Contractar shall
familarize himself with the rules of all governing bodies
having jrisdiction ond shall notify the Architect in
submitting his bid, if in his opinion, any work or
malerial specified is controry to such fules. Qtherwise,
the Contractor shall be responsile for the approval of
all work and materials and, In case the use of any
materlal specified s not permitted, o substitute shall be
approved by the Architecl and shall be provided at no
increase in cost.

Unless noted otherwlse on the Drawings, or elsewhers in
these Specifications, the singular words Provide’,
'Furnish’, or 'Install’ noted on the drawings or in these
Specifications shall mean to completely fumish, install,
and connect each item, and if such is a port or
component of o system the entire system shal be
functional with all ftems and components provided.

2 - RULES AND REGULATIONS

Al work under this heading shall comply with the latest
rules and regulations of the National Bectrical Code
Standard of the National Fire Protection Assoclation and
with all laws, regulations and ordinances of the utility
company, Clty, County and State.

Drawings ond specifications indicate the minimum
standards of construction. Should any work indicated
be substandard to any ordinance, law, cade, rule or
regulation bearing on work, the Controctor sholl execute
work accordingly, without increased cost to the Owner,
but not unt he has referred such voriances to the
Architect for his approval,

This Contractor shall provide and install only the brands
of moterials and equipment specifisd herein, or
equipment approved by the Architect—Engineer os equal.
All moterial and equipment shall be listed and lobeled
by Underwriters Laboratories, Inc., Indicating compliance
with natlonally recognized stondards and/or tests.

3 ~ PERMITS, FEES AND INSPECTIONS

Secure ond pay for all necessary and usual permits,
ees, Inspections and certificates required for this work
ond deliver permits and certificates to the Architect for
transnittl to the Ouner beore fnal ccesplance of the
project

4 - SERVICES

This Contractor shall pay for oll expenses, deposits,
reimbursements, etc., required by the lccal rules and
codes for the servce to the buiding, complete and
ready for use.
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This Controctor shall bear all expenses involved for the
complete installation of the electrical service (both
temporary and permanent) to the building ready for

aperation, except s specifically excluded on the dravings.

All temporary wiring shall be installed per the National
Electrical Code. " This shall include guard posts around

transformers ond pedestals per utiity compony standards.

Verify complete installation and locations of pad mount or
pole mount transformers witn the local electric utiity
company and bid Installation to comply with their
requirements.

This Contraclor shall consult all local departments to
verify requirements and bid instollation of service in
accordance with local codes and utility company
standards.

This Contractor shall bear all erpenses involved for the
complete telephone service conduit installation and stee!
o nylon pul wire ready for coble Istallation. Verffy
complete installation with the local telephone company
and bid installation to comply with their requirements.

5 — NOT USED
6 - MATERIALS OF APPROVED EQUAL

Where ftems of equipment and/or materiols are
specificaly identified herein by @ manufocturer's name,
model or catolog number, only such specific items may
be used in the base bid, except as hereinafter provided.

Unless requests for changes in base bid specifications ore
recelved and approved and noted by written addandum

prior to the opening of bids, the successful contractor wil
be held to fumish specified Ttems.

After contract Is awarded, changes in specifications shal

be made cnly os defined under “Substitutlon of
Equipment.”

7 ~ SUBSTITUTION OF EQUIPMENT

7.01  After execution of the contract, substitution of equipment

s 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 o the job in time to completethe work In
proper sequence to wark of other contractors, due to
conditions beyond contral of the contractor.

Requests for substitutions must be accompanied by
documentary proof of equality of difference n price and
dellvery, If any, In form of certified quotations from
suppliers of both specified and proposed equipment.

The Owner shall receive all benefits of the difference in

cost involved in any substitution, and the confract allered

by change order to credit Owner with any savings so
obtainad.

8 — SUBMITTALS

Contractor shall, within 15 days after award of contracts
begin sending to the Genral Contractor for review
submittals containing the following:

Shop Drowings:

A. Submit three master sels of "Shop Drawings” in the
form of bond paper 8 1/2° x 11" or 11" x 17" size.
Data shall be reduced on drawings as required to
leove 5" x 3" ciear on each drawing for Engineer's
stamp.

@

Architect and consultants will retain copies of the
master set for their records ond return one reviewed
moster set to the contractor,

o

Contractor(s) shall, upon receipt of revieied shop
drawings, obtain ond distribute copies of reviewed
moster sel a3 necessary to coordinate work.
(Contractor's file, kb sile fie, record document file,
other prime contractors, subcontractors and suppliers.)

o

Shap Drawings are custom prepared data and shall
show ond identify item(s) to be furnished and give
location, arrangement, scale, detals, sizes, dimensions,
performance choracteristics, copacities, wiring
diagrams, finish and other pertinent ‘ormaton. Each
individual item shall hove its own separate sheet
provided for approval. (Example: Seporate shests for
each panslboard.)

All shop drawings shall be checked and signed by this
contractor ond General Contractor prior to submittal
to the Architect/Engineer. SHOP DRAWNGS SUBMITTED
WTHOUT THE CONTRACTOR'S STAMP OF APPROVAL AND
VERIFICATION WILL BE RETURNED BEFORE THE ENGINEER
WILL REVIEW SAME. Equipment, materlals, etc., not
meeting specifications and/or drawing requirements
shall be returned to the supplier for corrections before
they are submitted to the Architect-Engineer, This
Contractor is reminded that only those materials
specifled, opproved or otherwise indicoted by the
project specifications, drawings, or addenda will be
permitied to be used in constructing the elactrical
work for this project. The first review of submittals
(shop drawings) will be provided as indicated at no
charge to the Conlractor. However, subsequent
review(s) of rasubmittals required by "Rejected” status
from the original review wil necessitate the Bectrical

Contractor being charged by the electrical consultanl of

fee of $55 per man-hour, with @ minimum charge of
$100 for each item resubmilled. It is intended thot
ol electrical submittals be made in a complete and
timely fashion such as to permit a comprehensive ond
thorough review of same.

-

Each shop drawing sheet shall indicale job name.

o

Shop dravings submitted without contractor's
signatures or approval and verification wil not be
reviewed.

H. Shop drawings shall be submitted on wire, devices,
fixtures (including distribution curves), gear, systems,
conduit, ef

Product Date: Product Data includes manufacturer’s
printed specifications, nstructions, recommendations,
pertinent catalog poges and simlcr information.  Such
Gata shal be mérked to Kenllfy the dato applcable to
the Project, Submit three copies. Architect and
consultants wil review, nole and record action and make
coples for their files. One submitted copy then il be
retumed to the Contractor who shall reproduce and
distrbute coples needed for Project Work.

Quantities of materlals wil not be verified by the
Architect or Engineer. Submittal Review stamp on

drowings does not constitute review of quontities heted on

shop drawings.

Enginesr's review of Compliance Submittals will not reeve
Contractor from his responsibility for any deviations from
the requirements of the Contract Documents unless
Contractor, has in writing, called Enginser's attention to

hos given written approval to the specific deviation, nor
shall ony review by Engineer reliave Contractor from
responsibilily for errors and/or omisslons in Compliance
Submittals. No work shall be fabricated until the
Architect's review hos been obtained. Any time deloy
caused by correcting ond resubmitting shop drawings il
be the responsibility of the Contractor.

PART 9 — OPERATING INSTRUCTICNS:

901 The Contractor shdl subrmit dong with the shop drowigs of
the squpmenl, three (3) copies of operating instructiens for
dl fters. Instructions shal be prepared by the manufochurer
of the squipment.

r| 902 After the operaling instructions have been approved by the
Enginesr, the Contractor shall frame one (1) sel under plastic
ond maunt neor the equipment descrbed.

903 The Contractor shdl dso obtain dll manufacturer's instruction
manuals ond provice one complete st of “os bull” drawings
and tum these over lo the Architect upon completion of the
propct.

904 The Contractor shall kesp in a sofe ploce dl keys and special
wrenches fumished wilh equiment nder tis contract an
shall give some to the Architect al the complelion of the
prajct.

905 The Contractor shall prepare (3) complete brochures
o8 sslems o aqprmen fmished | ol under i
confract, Brochures shall be submitted to the
Acchilect—Engincer for review prior to delivery to the Ouner.
The Enginesr wil relain (1) copy. The cost of these brochures
shdl be indudsd in the contract cost. Brochures shal contoin
the following:

A Certified equipmen! drawings and/or oatdog data deary
marked for equpment fumished cs required for opproval
submission under previously detaled section of these

specificaions.

B Camplete cperaliig o maintenance instructions for each
item of equpment.

14.04 m= Contractor shall maintain service and equipment for | PART

esling of electrical equipment and apparatus unti
g approved and accepted by the Owner.
first closs voltmeter and ammeler shall be kept
available at all times and this Contractor shall provide

senvice for test readings when and as required. Al lest

readings shall be recorded on an approved form and
submilted to the Architect.

14.05 Before final acceptance Is made, this Contractor shall,
at his own expense, frame under plastic the sequence
of operations of the sound system, contrals, fire dlarm,
ele,, for each and every item requiing instructions.

instructions shall be mounted as directed. He

shall cover same with Architect and/or his selected
parties, and shall adjust oll opparatus and place same
in satisfoclory operating service as approved by the
rehitect.

14.06 Finol cbservalion will be made upon written request from

the Contractor after the project is complete. Al the
time of final observation, the Contractor shall be
present or shall be represented by a perscn of

authorily. The Contractor shall demonstrate, as directed

by the Architect-Engineer, that his work fully complies
with the purpose and intent of the drawings and

specifications. Al labor, services, ond all instruments or

tools necessary for such demonstration ond tests shall
be provided by the Contractor.

PART 15 — NOT USED .

PART 18 — GUARANTEE
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23.02

23.03

PART
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]

Complete parts list for eoch equipment item.

o

Any specidl emergency operaling lnstruetions ond a It of
senice orgmizations (including oddresses and telephene
fumbers) copodle of rendering emergency senice to the
vorious parts of the system.

E Riser diogroms on specid systems.

Brochures shall be bound In hard fberboard covers o
loose—teaf binders. If loose~leaf bindng Is used, ecch sheet
shal be reinforced to prevent tearing from w\hnued\mnga
Each brochure-shal have the folloving informaticn o

printed on Hs front cover:

A Project nome and oddress.

B Section of work coveret "Beclrica Werk”,

C. Name ond oddress of Architact.

]

Nome ond oddress of Engineer.

™

Name and oddress of Controctor.

Tdzphone nurber of Contractor, including ight or
emergency

307 In i to these it srclons, ecch respcte
or, shall fully and corefuly instruct the Owner, or his
Wmhu os 1o the propar operation, care and
maintencnce of each system and s equpment.

PART 10 = COORDINATION AND BUILDING CONDITIONS

10.01 The Centroctor shal visit the sile ond determine dl existing
locd conditions affecting work In his controct. He shall
examine architecturd drowings and specifications to fomlliarize
himsef with the type of construction lo be used for dlil work
ond how it wil affect the instalation of werk in his conlroct.

1002 Faiure to determine existing condilons or the nture of
edsiing or new consiruciion vl not be considered s o basis
for the gronting of cdditiond compensation.

1003 The drawings have been prepared to cover ol electrical work
under this conlroct. The Controctor is referred o al other
controct drawings 1o quide him n the proper installation of his
wore

1004 e Conl.mdd shall uly fomliorize-himself with the floor
dewotions, delals of construction, feeders, fidures,
cond, wiing, smvice elc, soor o il oy affe the
‘nstalalicn of the work under this specification in order that
materiols @] Ichor may be provided even though
ot specifcally referred to on the drawings or called for in the
specifications.

1005 As the drovings ore generally dogrammatic, the fnd layaut of
the work sl be subjct to the opproval of the Architect bul
the Controctor shal be responsble Without increcse in controct
price for_the coordination of oll work wder varius divisars of

1601 This Contctor, byt acceptanoe of tis specfialion
and the signing of his contract, acknowledges hi
ocquaintance with the requirements ond guorantees that
avery part used in constructing the system 03 herein
described will be of the best of its respective Kind that
can be obtained and wil be erected in 0 most thorough
and substantiol manner by none but experienced
workmen.

16.02 He quarantees that all conduit as provided within ond

by this specification wil be free from all obstructions of
every description ond wil be free from holes or broken
places and be well bonded together. - He quarantees
that oll wirng and conduit to be uséd In canstruction
of this project will be new ond unused.

16.03He further guarantses to hold himself responsile for any

defects which may develep in any part of lhe entire system,
including apporatus and appliances provided under this
section of the specification, ond Lo -replace ond make good
without cost to the Owner any such faulty parts of
construction which develop defacts at any time within one
year from date of final certification of completion and
acceptance. Provide manufoclurer’s engineering ond
technical staff ol site to analyze and rectify problems that
davelop during guarantee period immediately. If problems
connot be rectified immediately to the Page 16010—

Owner's satisfaction, advise Architect in writing, describa

1

efforts to reclify situation, and provide onalysis of cause
of problem. Architect will then sugges! course of
action. The Elecirical Contractor shall replace materiol
and equipment that requires excessive service during
guarantee period os defined and as directed by the
Architect. This quarantee dozs not Include ordinory
Tomp fallure.

6.04 Use of systems provided under the Specification for
temporary senvces and facilties shall not constitute
Final Acceplonce of the work nor beneficial use by the
Owner, and shall not institute quarantee period.

PART 17 — SUPPLEMENTARY CONDITIONS

1

1

1

1

1

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

7.02 Materidls and equipment installed on this project shall
be first class in quality and shall be new ond unused.

7.03 Workmanship on this project shall be first closs work
performed by the experiencad licensed mechanics of the
proper lrade.

7.04 Work under this contract shall be adequalely protected
ot all times. Temporary raceways shall be kept closed
and all raceways sholl be Installed clean ond free from
dirt ond grease.

7.05 Storage, parking, signs, advertisement, fires and smoking
shall conform to all pplicable regulations and/or
diractions of the Architect.

7.06 Meosurements on job and shop loyouts required for

C.

0.

G.

A

the specifications.

10.06 This thuclcr shal confer with other Controcters insteling

jch may offect his work and must aTangs s condut,
elc, m proper relation 1o such work Any domage resting
from h

His negect to do o must be paid for by ihe Canlroctar.
PART 11 ~ PERFORMANCE

1101 Provide os part of the work of this contract, in nddlm to
the first yeor quorantee on equipment and materi
following described routine maintenance and ns;-\:lm (Thc
one year time period wil not start unti each ond every item
s complets in accordance with dravings ond specifications and
cceepted by the Owner). Check dl emergency systems,
conlrl, fire dlem, tronsformers, ete, corect ond odpst same.
This senice to be provided during the quorontee period.

PART 12 - SYSTEM

1201 System: Distribution characterfstics shal be os indcated on

PART 13 — GROUNDING

130t AI\ conductors, motor frames, etc, thal require grondng shal

ed In cccordance with the requrements of the
Nulmd Bectrica Code, local pover company and locd
dlecirical codes Al ground connections to ground rods shal
be with UL approved ground damps. Provide adticnc!
gaund rods s requied o achisve a resistonce of 25 chms
or lass per NEC 250-84 at the request of the Engineer
providz 0 copy of the ground test results.  Mulliple ground
rods (when required) shall not be less than 6 feet apart.

PART 14 ~ ADWSTING, ALIGNING AND TESTING

1401 Al equpment shall be chesked for proper adjstment cnd
bodance. Al pandboords, distrbulion pondls, swilchboards, and
tronsformers <hol be balunced to provide o balanced load o
ecch phose. A complete record of ol such odjstments shal
be mads « Findl readings shol be subritied to the
Architect—Engineer for records. The Contractor shal provide o
equipment, instrumen melers, elc, os required for
the corplele chedking of these systems.

14.02 Mechanisms of di dectrical equipment shall be checked,
odjusted, ond tested for proper cperalion.  Adjustoble ports of
dl lighting fidures ond other deciricd equipment shal be
cheched, odjsted, nd tested as reauired to produce the
intended performance.

14,03 Completad wring system shall be free from cpen or shorted
craits,  After completion, this Contractor shall parform tests
for insulation resistance in accorconce with the requirements
of the Naticnal Becirical Code.

1

1
1

installation of werk shall be the responsibiity of the
contractor cnd acceptance of work Is subject lo
opproval of shop drawings by the Architect.

17.07 Contractor shall furnish oll hoists, scaffolds, staging,
runways and quipmenl necessary for the completion of
this work,

7.08 Cbtain and pay for oll required electrical permits and
licenses.

7.08 Maintain lights and guards required for safety.

7.0 Remove temporary service after use.

PART 18 — CONTRACT CHANGES

1

B0V All changes or deviations from the controct, including
thase for extra or odditional work, must be submitted in
writing for the approval of the Architect/Enginesr. No
verbal orders will be recognize

PART 19 — RUBBISH/CLEANUP

1

1

9.01 All rubbish resulting from the work herein specified shall
be periodically removed by this Contractor.

9.02 Clean ol electrical equipment and moterials of all
foreign matter (both inside and out). Clean all light
fixtures using only methods and materiais as
recommended by the manufocturer.

PART 20 — PROPOSALS

20.01 The Contractor shell consult the General Cenditions and

the Proposal Form for proposals and subdiisions of the
work raquired

PART 21 — EXTENT OF WORK

21.01 The extent of the work under this heading of the

cantroct shall be the furnishing of all plant, fabar,
materials, and equipment s required to_complete work
as shown on the dravings ond as specified under this
neading, and all plant, labor, materials ond equipment
not shown on the drawings or specified, but necessary
to moke Installation complete in accordance with the
intent of the contract, to provide first closs, complete,
and operative installation throughout.

PART 22 - TAXES

22.01 Contracter shall include ofl applicable local, state and

taxes in his bid. Consult the Supplementary
Concitions of these specifications relative to any and al
tox exemplions permilted for (his project.

A

1.03 Cundm( \nsfnllulm 4

B.

C.

D.

£

23 - "AS-BUILT DRAWINGS®
E.C. shall prepare and submit to the Engineer, upon
completion of the project, one complele sel of
reproducible “As Built” drawings for the electrical portion
of the project.
Drawings shall clearly indicate any and all approved
deviations (i.e. addendum items, change order data,
etc.) from the Project Bid Documents,
Trese drawings Wil become the property of lhe Owner
and will be for his future reference fle, record

document.

DIVISION 16 ELECTRICAL

SECTION 16020

BASIC MATERIALS AND METHODS

1 - CONDUIT
Materials:

A Al conduits and raceways shall be os listed below.

No other wiring or raceway systems will be allowed.

Rigid conduit (GR.S.) and intermediate metal
conduits (IMC) shall be standord size, hot dip
galvanized stee! conduit, minimum 1/2" trade size,
as manufactured by Triangle PWC, Inc., Allied, o
equal. Rigid conduit and IMC shall be provided with
threaded fittings and couplings. In trade sizes
2-1/2" to 4, contractor may use Allied
“"KwkCauple' filtings in lisu of individual steel
couplings. Where ‘Kwik-Couple’ fittings ore used
nl:mr kx vemcd ﬂws. nstall fitting with toper

und wire, sized per NEC
250—9: shau be instaled in ol concits containing
phase conductors.

EM.T. (thinwall conduit) shal be minimum 1/2°
trade size, as manufactured by Triangle PYC, Inc.,
Alied, or equal. Provide EMT with Thomas ond
Bells, or equal, UL fisted stee or die—casl type
fittings. Indenler type fillings shall nol be used.
Contractor may use Alied "Kwik—Fit’ fittings in lieu
of individual ftlings. A "green” greund wire, sized
per NEC 25085, shall be inslalled in all conduits
containing phase conductors. EM.T. conduit shall
not be inatalled in earth or beiow grade.

Al condult Installed in wet locations, exposed
axterlor to the building, or subjected to physical
abuse (ie. industrial locations), shall be rigid steel
conduit (G.R.S.) or Intermediote metal conduit
(LMC.). Al conduil installed in earth or below
grade shall be rlgid steel conduit (GRS.),
intermediote melal :undul( (IMC.), or UL. approved
schedule 40 P.V.C. condul

Thin wall conduit (EM.T.) may be usad where code
permits except as oullined above.

Short runs of galvanized or liquid t.gm steu flexible
conduit may be used when oppro
Enginesr.  (Minimum 1/2" trade size. ) A sepumle
“green” ground conducter (sized per NEC) shall be
installed in all flexitle condults. C "Amored
Cable”, Type MC "Metal-clad Cable”, or "BX" cable
shall not be used in any manor unless supplied as
part of o manufactured flexble wiring system for
llghlmq and approved by the Engineer.

UL opproved scheduls 40 P.V.C. conduit may only
be used where conduits are to be run in earth o
below slabs. P.V.C. conduits shall not be used
above grade inside or outside of the bulding,
unless specifically noted otherwise on the dravings.
Use GRS, ells and risers, both horizontal and
vertical. Use conduit adoplers when converting
from P.V.C. to steel conduit. Bronch circuil and
feeder P.V.C. conduit to be 3/4" min. Concrete
encose all conduit installed below grade where so0
noted on the drawings, (UL approved schedule 40
P.N.C. wilh plastic spacers). Al P.V.C. conduit shall
be provided with o separate “green” ground
conductor, szed per NEC.

1,02 Bushings and Locknuts:

Where condults enter boxes, they shall be rigidly

clamped ta the box by double locknuts ond

bushings. Conduit shall enter the box squarely.

Busings end lodaula shllbe made.of molecie
and shall have shorp clean—cut thre

Where condut sizes ore nol specifically indcated,
provide sizes in accordance with the requirsments
of the N.EC.

Conduit work in general shall be instolled concealed
in walls, floor and roof constructicn or concealed
within furred spaces. Exposed work shall include
only feeders and short cannections to equipment in
equipment room unless noted otherwiss. Al
exposed conduils (where approved by the Engineer)
shall be routed parallel and/or perpendicular to
buiding elements.

Conduit to be installed to the requiraments of
structure and to the requirements of all other work
on the project. Conduit shal be istalled to cleor
all openings, depressions, pipes, ducts, reinforcing
steel, etc. Conduit set in forms for concr
structure shall be installed in such o monner that
instaliation will not affect the strangth of the
structure.  Coordinate installation with Structural
Engineer for condults rising up from floor slabs into
boltom of panclboards. Minimum distance between
conduits shall be 6. Moximum size of conduit
permitted in concrete slabs, if so approved by the
Architecl, is 1° trade size.

Conduit shall be instelled continuous betwsen
connections {o outlets, boxes and cabinats with o
minimum possble number of bends and not more
than the equivalent of 4-30 degree bends between
J=box connections. Bends shall be smooth and
even and shall be made without flottening conduit
or flaking enamel, Radius of bends shall be as
fong as possible and never shorter than the
corresponding frode slbow. Long radius elbows shall
be used where necessory.

Conduits shall be securely fostened In place with
approved straps, hangers, and steel supparts as
required by the Notional Electricel Code. Al
surface mounted conduits on walls below sight foot
cbove grade shall be scured wilh conduil straps,
fio clomps.  The use of wire, plumbers straps, elc,
wil not be permitted.

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

G Conduil shall be reamed ond thoroughly cleaned
before installation and kept clean after installotion.
Openings shall be plugged and boxes shall be
covered os required lo keep conduit clean during
construction. All conduit shall be fished clear of

shall be as sized above and shall not be smaller
thon NEC. fisted minimum requirements.

H. Al work shall be prolected against damage during
construction and ony work damaged or moved out

to the approval of the Architect without odditional
cost to the Owner.

L. Conduil terminations at panelboards, switchboards,
motor contral equipment, pinction boxes, etc., shall
be aligned ond installed true and plumb, Wood or
steel bucks or templates shall be used where
required. This work shall olso include all sieel
supports s required for mounting of electrical
equipment excepting only where steel supports are

obstructions before the pulling of wires. Al conduit

of fine after roughing—in shall be repairad and reset

specified to be furnished under another specification

213 Splices and taps for §6 ond lorger conductors shall be

with spil bolt connectors, covered and completely insulated
with @ minimum of three half~icpped loyers of Scotch No
33+ (105 degree C) plastic electrical tape or by opproved
insulated fastencr. Al splices and tops having ¥reguiar
surfaces shall be prpery padded with Scotchfi putty before
application of fnsulating plostic tope. Scolchiok slectrical
pre-insulated spring pressure canneclors or equdl moy bz
used for up to §8 conductors.

PART 3 — NOT USED
PART 4 — NOT USED
PART 5 — SUPPORTS AND HANGERS

501 Provide supports ond hangers os necessary and as required
to insure 0 good ond substantial instalation. Support
roceways, fslures, cobinels, bores, elc., on approved type
of trapeze hangers or wall brackets, os menufactured by
Uristrut, American Eleclric, BLine, Globe, or cpproved
equol. Provide steel hanger rods securely fostened to or
through the building structure for ol tropezes, etc. Do not
suspend from mechonical piping or ductwork. Perforated
plumber's straps or wire Wil not be permilted.

PART 6 ~ JUNCTION, PULL AND SUPPCRT BOXES
8.01

Pull and Linction bores shall be code gouge galvanized stesl
boxes with bolted, hinged or screwed covers. Boxes shall

mae with block type terminations (with Ins.fating jackel) or

FHWA PROJECT FISCAL SHEET TOTAL
REGION STATE NUMBER YEAR NUMBER | SHEETS
NO.
X KANSAS X« X X

206 Shop crawings shall be fumished for all disiribution
equipment indicating the following information:

A. Switchboard voltage/current rating.

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

o

Swilching and protective device ompere ratings.
0. Bus ratings and materil.

E. One line diagram.

F. Integrated short circuil rating.

G. Coordination of any ground fault system settings shall
be s per the manufocturers requirement

H. Adequate condut space shall be provided to meet the
requirements established on the drawings.

207 Al items of distribution equipment required to be floor
mounted shall be mounted on o minimum 3 1/2"
concrete base above floor, Concrete base to be by

3.03 Circuit Breaker Distribution Ponelboards:

heading.

4 Where conduits cross construction expansion joints,
Contractor shall provide Appleton XJ or equal
expansion couplings with copper bonding limpers.

K. Where conduits ore installed in concrete, al
connectors and couplings shall be woter tight or
rated for direct burial in concrete.

L Mechanical equipment service clearonces and
electricol opparatus service clearances os specified

be maintained free from conduit obstructicns.

M AN condml: routed below grade shall be minimum
elow grade unless noted olherwise on the
drnmngi All conduits routed below floor slabs
shall be instolled @ minimum of 4" below the slab.

PART 2 = WIRES AND WIRING

201 American, Southsire, Essex, or equal code gauge wire,
rated 600V, finished with fadeless color coding on

copper vith properties conforming to the National
Electrical Code requirements. No. 8 gauge and larger

solid or stranded, unless noted otherwise on the
drawings. Stranded conductors shall only be used on
devices and lugs that are U.L listed for use with
stranded conductors.

specifically colled for on the drawings.

2.03 Unless noted otherise on the Electrical drawings or
herain, all wiring for all systems shall be routed within
condut, shall be of the same insulation type and shall
be continuous beiween outlets ond boxes (with no

boxes shal be twisted joints. U.L. approved
pre—insulated spring pressure connectors shal be used
for bronch circuil connections. Conneclors shall be
installed so that oll conductors are properly insulated.

2,04 All contral wiring shall be copper, solld or stranded, f14
Ga. or larger depending seon current requirements, with
insulation typa for 90 C. rating. Wnere stranded
conductors ore used, provide with spade type insulated
copper terminals. Unless noted otherulse on the
Mechanical drawings o herein, ol mechonical control
wiring for all systems shall be routed within conduit,
shall be of the same insulation type and shall be
continuous belween outlets and boxes (with no splices
o taps inta condhit).

2.05 See riser diagrams and/or other sections of the
Specifications for {ypes and ratings for sound, fire
alarm, control and other special cables.

206 Wires for general use within the bullding shall be ype
THHN o type THUN, 90 degree rated excepl where
called for ofherwise on the drowings. Type THHN or
type THAN shal be used at the temperature rating of
equipment termination lugs, environmental condltions,
and os Code cllows, Wires for other thon gensral use
shall be as hereinafler specified for specific services.

2.07 A “green” insuloted ground conductor, sized per NEC.
250-95 and/or as shown on the drawings, shall be
installed in each conduit conlaining phose conductors.

208 Where quantilies of conduciors in o raceway syster

tu muml:ﬂn function, control and. number of circuits as

209 :\I‘ :cnduclurs sholl be identified ot all termination

method of color coding:

20BY/120 Volt System 240/120 Volt System 480Y/277
Yolt Syslem

Phase A Biack Phase A Black Phase A Brown
Phase B Red Phase B Red ~Phose B Orange
Phose C Blue *Phase C Blue  Phase C Yellow
Neutral White Neutral White  Neutral Groy

Ground  Green Ground  Green  Ground  Green

*(Note: identify "high leg” per N.EC.)

210 Al conduclors size #6 AWG and smaller shall have
colored insulation. Vhera conduclors with block
insulation are used for the larger wire sizes (#4 AWG
and lorger), color coding shall be provided with two (2)
loyers, one-half lapped, of No.35 colorsd Scolch Vinyl
electrical tape. Where any conductor is or can
supplied from an emergency system the Contractor shall
mark each conductor with. an additional two loyers,

211 Iscloted Ground conductors shall be green with one
yellow stripe. Al isclated ground circuits shall be
provided with separate phase, neutrol, ond ground
conductors (no shored neutrals of graunds).

ing of the obove described conductor color

be flush or surfoce mounled os shown or required by NEC.

Electrical Contractor.

ond job conditions. Instdl in eccessible locations.

6.02 Conductors shall not be spliced within pull boxes.
PART 7 — NOT USED

2.08 Al phase and neulral busing and all ground bars in
panelboards and switchboards shall be copper only. Al
lugs shall be AL/CU rated. Al panelboards supplied by

in thair respective manufacturer’s product data shall

bearing Underwriter’s label. Wires shall be soft annealed

shall be stranded and No. 10 gouge and smaller may be

2.02 Wire smaller thon No. 12 gauge shall not be used unless

splices or lops into conduit). Splices and taps in outiet

8.01

1.0

1.02

PART 8 — NAMEPLATES AND IDENTIFICATION

PART 1 — MAIN SERVICE

Generdk  The folowing shall be equipped with nameplates:

A Al distribution equipment (disconnect sitches (fused or

nonfused), switchboards, panelboards, tronsformers, motor | PART 3 — BRANCH CIRCUIT AND DISTRIBUTION PANELBOARDS
ers,

control centers, seporately mounted circuit

or special lighting control configurations shal have either
engraved wall ploles or shall be provided with engraved
rameplates.

DIVISICN 16 ELECTRICAL

ION 16030
SERVICE AND DISTRIBUTION

Primary. S the plans.

Secondary. See the plans. Voilage will be, 277/480-valt,
3-phase, 4-wire, WE, 120/208-valt, 3-phase, 4-wire, WE,

240-volt, 3-phase, 3 wire Deita, or 120/240-volt, 1-phase,

2.09 Panel schedules are not shown on the drawi

®

'K’ factor transformers shail have 200% rated neutrals.

however, copies of these schedules are uvmlubl: to the
Cantractor ofter bids are let, upon request to the
Enginesr.

contactors, motor starters and relays elc.). 301 Generol:
802 Inscription:  Nomeplotes shall adequately descrbe the A Al panels shall be provided with key locking door. 1.01
ction or use of the parficular equipment invalved. ’
Nomeplates for ponelboards ond switchboards shall include B. Panels shall have hinged covers with concealed trim
the ponel designation, vollage, phase and ALC. rating clomps, doors shall have foser cut trims with
required (See Schedules). For example, “Ponel — A, concealed hingss, and flush lock, master keyed.
120/208 Y, 3-Phase, 4-vire, 10,000 ALC" The nome used Hinged cover shall have continucus piano hinge down
for a machine nemeplate shall be the same as the one one side vith door opening by a single latch.  Where
used on the mochine's motor starter, disconnect and P.8. multi-section panelboords are indicated on the
station nomeplates.  Nameplates for fused svilches and drawings, ponel enclosures and covers shall be of the
panels shall dlso indicate fuse lyps and size. same size for ecch seclion.
803 Construction: Nemeplotes shall be larminated phenclic C. Key al doors alke and fumish two (2) keys for each
plastic, black front ond black wilh white core. Nomeplates . Doors over 48" high and double doors shal
or emergency system panelboords and transfer swllches have 3-point latching per UL 50. Consull dravings
shall be red front and bock with white core letters. for flush or surface mounting.
Lettering sholl be engraved through front layer to form 1/47 o
white characters (1/2 white letters for distibution pandls 0. After wiing, labsl each circuit and provide under
and switchboards). Branch swilch label shall be 1/4” Pt In dows of pine o, bpewriian achudils e
letirs,. Noaplotsu:ahul b dacurey futined 44 The indicating load description of al circuits In panel
equpment 2 be Identiid, with double sded achesive Mark spare breckers and provisions for future brackers
backed tope. Notor nameplates may be non—farrous mafol in pencil on schedule for future circuit marking.
o B O e e s 3¢ | s s v st o st o
: = scheduled on the plans. Two ond three pole breakers
o0 oxasie g ype okl ks Wil ok B veaphac shall have comman trip (single pole units with tie bars
A0 Spedial Eiscbiioa Systems! (e dlons, soundsybteny are nol acceptable). Main circull breakers shall be
fr';mgmy smm’l‘m) ih e idagensiny ction vertically mounted.Backfed moin circuit bragkers
ond pul boxes, terminal cobinels and equipment racks with dbave 100 omps wil not be acceplable. Where spaces
a permanent, waterproof means of Kenlification. (Example — warpoled In theipme-stimmary, prodide; o nccesaary)
FIRE ALARM). Frea hand lettering or adhesive tape type s, deve support rond comnectlons lor Sure
P s e e i pe b circuil breakers.  Provide blank cover for ol spaces.
05 Wall silches or other control devices controlling equipment F. B paiekionids il have: cdoper graind busts

instolled and grounded per the requirements of the
NE.

ground circuits shall be provided with an additional
insulated copper ground bus for connection of isolated
ground conductors. Al neutral and ground bars shall
have o minimum number of lugs equal to 66% of
number of pole spaces In panel. In computer reted or
solated ground panelboards, dll neutrl, ground and
isolated ground bars shall have o minimum number of
lugs equal to 100% of number of pole spaces in panel

Where flush mountzd panels occur on drawings
Contractor shall stub into ceiing void for future use,
(1) 1" empty conduit for every four spare 20A.
breckers or unused panel spaces. On multi-story
buidings, Contractor shall stub into celing void above
panel and into celing void of floor below for future
use, (1) 17 empty conduit for every four spare 20A,

PART 1 — LIGHTING FIXTURES

All panelboards serving devices having isclated | 1-03 Lomps shall be as follows. Once a manufoctursr hos

3 wire.
1,03 Consult poner company for their requirements ard for

any work thus recuired beyond that indicated by drawings
and/or specifications and pay for cosls incurred for Utlity

coordinating with their installation. Centractor shall provide

brsakers or unused panel spaces  Conduits stubb:
into cefing vold below panel shall be provided with
conduil cop and labeled 'To Panel Above.

=

Al panelboards supplied from on emergency source
shall hove breakers provided with hondie lock=offs for

not specifically indicated, provide the number os required

paints and in ol pull ond junction boxes by the following

ane-half lapped, of Purple colored Scotch Vinyl Eiectrical
tape.

2.01

202

203

2.0

?

205

PART 2 ~ DISTRIBUTION EQUIPMENT

Compeny to instcl both temporary and permanent senice
to the proct. Verlty cost i Uty mmpw per o
bidding. Contraclor shall provide guord posts

dlcticl trmalormers o docrial pedeatls per Umly
Company standords.

Part 2 applies to al distribution equipment supplied on the
Projecl.

Al electrical distribution equipment (switchboords,
panelboards, disconnect switches, lransformers, starters,
etc.) shall be of one manufoclurer, unless specifcally noted
on the drawings, in the specifications, or cpproved by the
Enginesr. Intermixing of distribution equipment by different
monufacturers will not be permitted.

If shown on the plans, provide surge crrester for lightning
protection on main senice entrance. Refer to drawings for
voltags and phasing of service. Arrester sholl be located
within, or adjacent to, the main switch endlosure as
indcated on the plars.

Equipment layouts on the dravings ore based upon cne
monufecturer. Verlfy o actual equipment sizes vith
equipment. menufocturer prior to bidding

If loyout changes are required due lo other electrical
manufacturers equpment size, they must be submitted to
ond opproved by the Enginesr prior to bidding. Notiono!
Electric Code working claarances must be maintained at ol
times. In no case wil exira remuneration be alowed for
loyout chonges that differ from those shown.

3.02 Branch Circuit Ponelboards:

A

@

C. Branch Circuit Brecker Panelboards:

each breaker. Brecker handles to be set in the "ON"
position.

Al phase and neutral busing and all ground bars in
branch circuit panelboards and circuil breaker
distribution panelbcards shall be copper only. Al lugs
shall be AL/CU rated. Al panelbocrds supplied by K’
focter transformers shall have 200% rated neutrals.

Panelboards rated up to 240V (400A. max) shall have
a short circuil current roting tested to UL. Stondards
for a minimum roting of 10,000 ALC. unless noted
otherwise. Breaker rating with—in panel shall be equal
to or greater thon minimum integroted equipment
rating.  Serles ratings wil not be accepted, unless
specifically noted otherwise on the drawings. Al
breakers shall be of either the plug=in {ps or bolt-on
type.

Panelboards rated over 240V and up o 430V (400A
max) shall have a short circuit current rating tested
to UL Standords for o minimum rating of 14,000
ALC. unless noied otherwise. reaker rating with-in
panel shall be equal to or greater than minimum
integrated equipment roting. Series ratings will not be
accepted, unless spacifically noled otherwise on the
drawings. Al bregkers shall be of the bolt—on type
only.

el Rating ns GE.
oot !erAM; nmgr

240V (400A max)  NQOO  SI/S3 AL PRU
480V (400A max) NF S2/S3  AE PRL2

A. Panelboards rated up lo 240V (S0DA. and nhave) shal
tiove a short circuit current rating fested
Standards Tor o minimurm olng of 10,000 ALC.
unless noted otherwise on the drawings. Breaker
rating with-in panel shall be equal to or greater than
minimum Integrated equipment rating. ~Series rotings
vill not be accepted, unless specifically noted otherwise
on the drawings

B. Ponelboards rated over 240V and up to 480V (SDDA
and obove) shal have o short circuit current raling
tested to UL Stondards for a minimum rating of
14,000 ALC. unless noted otherwise on the dranings.
Breaker rating with—in panel shall be equel to or
greater than minimum integroted equipment rating.
Series ratings will not be occepted, unless specifically
noted othervise on the drawings

C. Circuit Breaker Distribution Panelboards:

Bancl Roting Squore D Slemens GE.

utler=]
Al Roings  I-lne  $4/S5 Spectra PRLA

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

DIVISION 16 ELECTRICAL
SECTION 15040

LIGHTING

This work shall Include oll lighting fixtures and lamps
as specified on the drawings and herein. Fixtures shall
be completely free of defects, dents, rust or chipped
surfaces. No cracked, broken; or chipped lenses will be
acceptable. Fixtures thol are cracked, broken,

chipped, rusted, dented or othorwise domaged, shall be
replaced without additional cost to the Owner.

Fixtures shall be fumished complete including hickeys,
suspension nipples, and all other materials ond
equpment as required for hanging end supprting
fixtures in accordance with U.L UBC, and N
requirements. Tis Contractor shall fumish und instoll
loamps for ol fixtures and shall wipe fictures and lamps
before and after installotion. Al recessed mounted
fixtures shall be mounted with the trim flush to the
finish celing or wall surfaces, free of gops of cracks.

Fixture Ballasls shall be capcble of starting ond

operating the specified lamps within the limits specified
by the lamp manufacturer. The ballost shall limil lamp
wattage variotion to o maximum of +5 percent from
nominal. At raled line voltage the ballast shall have a
minimum ‘power factor of 95% Ballast primary current
during.fomp starting must not exceed current during
normal lomp operation. The ballast must reflably start
and operate the lamp in ambient temperatures down to
~20 degree F. where installed outdoors and down to
+20 degrees F. where inslalled indoors. The ballost
shall be capable of withstanding continuous operation
with the ballast secondary in a short-circuit condition
without loss of ballast fife. Ballosts shall be Jefferson,
Sylvania, Universal, Magnetek, Advance, Wid
Helophane or Westinghouse.

een selected, all lamps on the praject shall be by the
some monufacturer.

A. Incandescent lomps shall be inside frosted unless
otherwise called for in the fixture specifications, (Rated
at 130 Voits). Incandescent lamps shall be os
manufactured by Philips, G.E., Syivanio, or =quol
appraved by the Engineer.

8. Fluorescent lamps, unless noted otherwise on the
drawings, sholl be Syvania F40/D835/5S for T-12
lamps and Sylvonia FO32/835 for T-8 lamps ,or equal
by Philips, GE. o as cpproved by the Engincer.
Verlfy all lamp colors with Architect prior to ordering.

C. Mercury vapor lamps shall be warm deluxe white unless
otherwise noted on the drawings, lamps.as
manufactured by G.E., Syvunia, Pmnp,, or equal
approved by the Enginesr.

0. Metcl halide lomps sholl be Metalorc/C (coated) as
manufactured by G.E., Syivania, Philips, or equal
approved by the Engineer. Refer to lighting ficture
manufacturer for lamp type.

E. High pressure sodium lomps shall be Lumalux/D
(conted) s manufactured by G.E., Syvnio, Phiips, o
equal appraved by the Engineer. Refer to lighting
fixture manufocturer for lamp Lype.
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