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DIVISION 16 ELECTRICAL
SECTION 16010
GENERAL REQUIREMENTS

PART 1 — GENERAL EXTENT OF WORK

The General Conditions, General Requirements, and
Special Conditions shall be and are hereby made a part
of this section. The Electrical Contractor shall furnish
all labor, materials, tools, transportation, equipment,
services and facilties required for the complete, proper
and substantiol instollation of oll electrical wark shown
on the drawings and/or oullined n these specifications.

The instaliation shall include all matericls, appliances and

apparatus nal specifically mentioned herein or noted on
the drawings, bul which ore necessary to make o
complete working installation of ol electrical systems.

The Contractor shall consult and be quided by the
Genral Conditions and all other divisions referd to
herein and relotive thereto n performing the work
covered under this division of the specification.

Al of the electrical related work required for this
project (unless specifizd ofherwise) is o part of the
electrical contract price and is not necessarly specified
under this division of the spacifications or shown on the
drawings. Therefore, all divisions of the specifications
and oll drawings shall be consulted.

The dravings showing the loyout of the wark indicate
the_approximate locations of outlets, opparatus and
equipment. The drawings are schamatic only and ore
not intended to show the exact routing of conduils, etc.
The final determination as to the routing shall be
govern: ctural conditions and other obstructions.
This shall not be construed to mean the design of the
system may be chonged, it merely refers to the exact
run of o raceway belwesn given points. The Contractar
shall consult ll contract drawings which may affect the
Iocation of any outlet, apparatus or equipment to ovoid
possible interference and permit full caordination of all
work.  The right to make any reasoncble change in the
location of apparatus, outlels and equipment up to the
time of roushing—In Is reserved by the Architect without
involving any additional expense to the Owner.

The approval by the Architect or his representative of
any materials, drawings, elc., submilted by the
Contractor will be considered as general only and to aid
the Contractor In camying out his work. Such opproval
a3 may be given does not relieve the Contractor from
the necessity of furnishing the matericls 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, apparofus and tools necessary for the
complete’ installation of ol conduit and wiring; davices
for lighting, power ond cantrol systems, and such other
work and equipment as are indicated on the crawings or
a3 noted herein.

The enlire installation shall be made in @ workman like
manner, left completely connected, ond ready to give
proper and continuous service.

Al materials and work in connection with the foregolng
items shall be os specified herein, or calied for on the
drawings.

The complele Installation shal be in accordance with
he latest rules and regulations of the Notiondl Fire
Protection Association and all ofher Boards and
Departments having prisdiction. Any items or
requirements noted hereln or shown on the drawings in
excess of code raquirements, but permitted under the
code, shall take preference unless special permission is
obtained from the Architect to the contrary.

The light and power Installation shall operate with the
electricol energy obtained from cutside sources. Such
port of the system os may be requlated by rules of the
focal utiity company shal, insofar as method of
construction, workmanship ond matericls are concemed,
be in full accordance with the standard practice and
rules and regulations of the local utiity company.

Tis Contractor shall coordinate his work under this
diision 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 interfarence
in instaling, nor delay in completian, of any part or
ports of each respective trade, thereby permitting cll
construction work to proceed in its natural sequence
without unnecessary delay.

Befare submitting his bid, the Contractor shall
fomiliorize himseif with the rules of all governing bodies
having jurisdiction and shail natify the Architect in
submitting his bid, if in his opinion, ony work or
moterial specified is conlrory to such rules. Otharise,
the Contractor shal be responsible for the approval of
oll work and moterlals ond, in case the use of any
molerlal specified is not permitted, o substitute shall be
approved by the Architect and shall be provided at no
increase in cost.

Unless noted otherwise on the Drawings, or elsswhere in
these Specifications, the singular words 'Provide’,
‘Fumish’, or 'lnstoll’ noted on the drawings or in these
Specificctions shal mean to completely fumish, instl,
and connect sach item, and if such is a parl or
component of o system the enire system shall be
furctional with all items and components provided.

2 - RULES AND REGULATIONS

All work under this heading shall comply with the latest
rules and regulations of the National Electrical Code
Stondard of the National Fire Protection Association and
with all laws, reguiations ond ordinances of the utiity

» County and State.

Orawings and specifizations indicate the minimum
standards of construction. Should any work indicated
be substandard to any ordinance, law, code, rule or
regulation bearing on work, the Contractor shall execute
work accordingly, without increased cost Lo the Owner,
but not until he has referred such verionces to the
Architect for his opproval.

This Conlractor shall provide and install only the bronds
of materidls and equipment specified hersin, or
#quipment approved by the Architect-Enginzer os equdl.
All matericl ond equipment shall be listed and labeled
by Underwriters Labaratories, Inc., indicating complionce
with nationally recognized standards and/or tests.

3 — PERMITS, FEES AND INSPECTIONS

Secure and pay for all necessary and usucl permits,
fees, Inspections and certificates required for this work
and deliver permits and certificates to the Architect for
trensmittol fo the Owner before final ccceptance of the
project.

4 - SERVICES

This Contrastor shall pay for all expenses, deposits,
reimbursements, elc., required by the local rules and
codes for the service to the bulding, complete and
ready for use.

4.02 This Contractor shall bear all expenses involved for the
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complete installation of the elecirical service (both
temporary and permanent) o the buiding ready for
operation, except as specifically excluded on the drawings.
Al temporary wiring shall be installed per the National
Electrical Code. This shall include quord posts around
transformers and pedestals per utiity company standards.
Verify complete installation ond locations of pad mount or
pole mount transformers with the focal electric utility
company and bid installation to comply with their
requirements.

This Contractor shall consult all local departments to
verify requirements and bid installation of service in
accordance with local codes and utility company
standords.

This Contractor shall bear all expenses involved for the
complete telephons service conduit instalation and stes!
o nyion pull wire ready for coble instaliotion. Verify
complete installation with the local telephane company
ond bid installation to comply with their requirements.

5 — NOT USED
6 — MATERIALS OF APPROVED EQUAL

Where items of equipment and/or materials ore
specifically Idenlified herein by a manufacturer's name,
model or catalog number, only such specific ilems may
be used In the buse bid, except as hereinofter provided.

Unless requests for changes in base bid specifications ore
received ond approved and noted by written addandum
prior o the opening of bids, the successful contractor wil
be held to fumnish specified items.

After contract Is awarded, changes In specifications shall
be made only 03 defined under “Subsfitution of
Equipment.”

7 — SUBSTITUTION OF EQUIPMENT

After execulion 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 nomed in the specifications cannat
be delivered fo the Job In time lo completathe work in
proper sequence lo work of other contractors, dus to
canditions beyond contral of the contractor.

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

The Owner shall receive all bengfits of the differsncs in
cost Involved In any substitution, and the contract dltered
y change order to credit Owner with any savings so
oblaines

8 — SUBMITTALS

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

Shop Drawings:

A Submit thres master sets 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
leave 5" x 3" clear on each drawing for Engineer's
stomp.

w

Architect and consuitants will relain copies of the
master set for their records and return one reviewed
master set to the contractor.
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Contractor(s) shall, upon receipt of reviewed shop
dravings, oblaln and distribute copies of reviewed
moster set as necessary to coordinate work.
(Contractor's fle, Job sile file, record document fi,
other prime contractors, subcontractors and suppliers.)

=

Shop Drowings are custom prepared data and shall
show and identify item(s) lo be furnished and give
location, arrangement, scale, detafls, sizes, dimansions,
performance characteristics, capacities, wiring

fograms, finish and other_pertinent Information. Each
individual tem shall have its own separate sheet
provided for approval. ~(Example: Separate shests for
each panelboord.)

E. Al shop drowings shall be checked and signed by this
contractor and General Contractor prior to submittal
to the Architect/Enginezr. SHOP DRAWINGS SUBMITTED
WITHOUT THE CONTRACTOR'S STAMP OF APPROVAL AND
VERIFICATION WiLL BE RETURNED BEFORE THE ENGINEER
WILL REVIEW SAME. Equipment, materials, efc., not
meeting specifications and/or drawing requirements
shall be retured to the supplier for corrections before
they ars submitted to the Architect—Enginser. This
Contractor is reminded that only those materiais
specified, approved or otherwise indicated by the
project specifications, drawings, or addenda wil be
permitted to be used in canstructing the electrical
work for this project. The first review of submittals
(shop drawings) will be provided as indicoled at no
chargs to the Contractor. However, subsequent
review(s) of resubmittals required by "Rejected” status
from the original review will necessitate the Electrical
Contractor being charged by the electricel consultant o
fee of §65 per man-hour, with a minimum charge of
$100 for each item resubmitted. It is intended that
all electrical submittals be made in o complste and
timely fashion such as to permit o comprehensive and
thorough review of same.

m

Each shop drawing shest shall indicate job name.

o

Shop drowings submitted without controctor's
slgnatures or opproval and verification will not be
reviewsd.

=

Shop drawings sholl be submilted on wire, devices,
fixtures (including distribution curves), gear, systems,
condult, atc.

Product Dala: Product Dota includes manufacturer's
printed specifications, instructions, recommendations,
pertinent catalog peges and similar information, Such
data shall be marked to Identify the data cpplicabla to
the Project. Submit three copies. Architact and
consultants wil review, note and record action and make
coples for their fiss. One submitted copy then wil be
relumed to the Contractor who shall reproduce and
distribute copies needed for Project Work.

Quentities of materiols will not b verified by the
Architect or Engineer. Submittal Review stamp on shop
drawings does not constitute review of quanlities fisted on
shop drawings.

Engineer's raview of Compliance Submittals will not refieve
Contractor from his responsibilty for any deviations irom
the requirements of the Contract Documents unless
Controctor, has in writing, colled Enginear's oattention to
such deviation at the time of submissicn and Enginesr
has given written opproval to the specific daviation, nor
shall any review by Engineer relieve Contractor from
responsiity for errors and/or omissions in Compliance
Submiticls. Mo work shall be fobricated until

Architect’s review hes been obici Any time delay
caused by correctin resubmitting shop drawings wil
be the responsibility of the Contractor.

PART 8 — OPERATING INSTRUCTIONS:

901 The Cantractor shall subrit dlong with the shop crawings of
the equpment, three (3) coples of operating nstructicns for
dl items. Instructions shall be preparad by the monufocturer
of the equipment.

902 After the operating instructions have been approved by the
Engineer, the Contractor shail frame one (1) set under plastic
and mount near the equipment described.

903 The Controctor shdl dso obtain all monufacturer's Instruction

manuds ond provide one complele set of "os bult™ drowin

ond tum these over o the Archtect upon complelion of the
project.

904 The Contractor shal keep in 0 sofe place dl keys and specicl
wenches fumished wilh equipment under this controct aond
shdll give some Lo the Architect at the campletion of the
project.

905 The Contractor shal prepare (5) complete brochures covering

dl systems and equipment fumished and installed under his

controct. Brochures shal be submitted to the

Architect-Enginesr for review prior to delivery to the Owmer,

The Engineer wil retoin (1) copy. The cost of these brochures

shall be nduded in the controct cosl, Brochures shall contain

the folloving:

A Certified equipment drowings end/er caldog dota dearly
marked for equipment fumished o5 required for coprovdl
submission under previcusly delaled section of these
specifications.

B. Complele operaling ond maintencnce instructions for eoch

item of equipment.

2]

Complete ports fit for each equipment ftam.

=

Any specid emergency cperaling instructions and a fist of
senvice orqunizations (inclucing oddresses ond telephons
nuTbers) capable of rendeing emergency senvice to the
vorious parts of the system.

E Riser dograms on specid systars.

906 Brochures shdl be baund in hard covers o
loose—eaf binders. If loase—{eaf binding s used, eoch shest
shall be reinforced to.present {earing from continusd usoge.
Each brochure shol have the following nformation clecry
printed on s front cover:

A Profect name and address.
Section of work covered: “Blectrical Wor
Nae ond oddress of Archtect

B
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D. Name and address of Enghneer.
E. Name ond address of Cantractor.
£

Telephone nurber of Controctor, indudng right or
emergency number.

907 In oddtion to these witten inslruclions, each respective
Contractor shall fully ond carellly instruct the Owner, o his
representalives, 05 1o the proper operation, care ond
minlenance of eoch system and its eqpment.

PART 10 — COORDINATION AND BUILDING CONDITIONS

10.01 . The Contracler shall visit the site and determine ol edsting
lecdl conditions offecting work in his contract. He shall
examine architectural drawings and specifieations to fomiliarize
himsdlf with the type of construction to be used for dl work

~and how it wil offect the instaliation of work in his contract.

1002 Falure to detemnine edsting conditions or the nature of
existing or new construction il not be considered os 0 basis
for the granting of addiliondl compensaticn.

1003 The drawings have been prepared fo cover ol dectrid work
under this controcl. The Controcter is referred o dl other
contract crawings Lo quide him in the proper instalation of his
work.

1004 The Controctor shal flly famdiarize himsel ith the floor
drowings, deations, deials of consiruction, fesders, fixures,
condil, wiing, senves, ete, insofor as L may affect the
instalalion of the work under this specification in order thot
ol necessary matariols and laber may be provided even thouch
ot specifidly referred to on the drawings or caled for in the
specifications.

1005 As the cravings are generdly dogrammatic, the find layeut of
the work shal be subject to the approvdl of the Architect but
the Contractor shall be respansiile without increase in contract
price for the caordination of i work under verious disions of
the specificaions.

1006 Tris Contractor shall confer with other Contractors instaling
work which may affect his work and must arrange his condit,
atc., in proper relation to such wark. Any damoge resulting
from his negect to do so must be paid for by the Cenlsaclar.

PART 11 — PERFORMANCE

1101 Provide s parl of the work of this contrect, in cddition to
the first yeor quarantee on equipment ond materidls, the
following described routine maintenonce ond inspectica.  (The
one year time period wil not starl untll eoch ond svery itam
is camplete in cocordance with drowings and specifications and
occepled by the Cumer).  Check dl emergancy systems,
contrd), fr2 clorm, tronsformers, etc, corect and adjist same.
This senvce to be prosided during the quarantse paricd.

PART 12 ~ SYSTEM

1201 Systere Distributen chorocterislcs shal be os indioted on
danings.

PART 13 — GROUNDING

1301 Al conductors, motor frames, elc,, that requie groundng shal
be grounded in accordonce with the regqurements of the
Nationd Electried Code, locd power compeny and locdd
dlsctricd codes. Al ground comnections lo qround rods shal
be with UL opproved ground clomps.  Provide adeitionsl
ground rods o required lo odieve o resistance of 25 ons
o less per NEC 250~B4; at the request of the Enginesr
provide o copy of the ground test resulte Multiple ground
rods (when required) shal not be less thon B feel prt,

PART 14 — ADJUSTING, ALIGNING AND TESTING

1401 Al equipment shal be checked for proper odjustment cnd
balance. Al panelboords, datrbulion pene's, switchboards, and
tronsformers shal be bonced to provide o bdarced load on
each phose. A conplete recurd of of such odjstments shal
be made. Find readings shdl bs submittsd o the
Architect~Engneer for recorcs. The Controctor shal proside o
equpment, instruments, gouges, meters, elc, as recuivad for
tre complele checking of these systems.

1402 Mechoniss of ol dclrical equipment shal be checked,
adjusted, ond tested for proper operalion. Adjustadle perts of
di lighting fixtures ovd other dlctrical equipment shal be
checked, odjsted, ond tested os required to produce the
intended performance.

1403 Completed wiring system shal be free from open or shorted
circuite  After complation, this Controctor shall perform tests
for insulatien resistonce in cecordance with the requirements
of the Nationd Blectrical Code.

14.04 The Contractor shall maintain service and equipment for
the Lesting of electrical equipment and apparatus unti
all work is oppraved and accepted by the Owner. A
first closs voltmeter and ommeter shal be kept
availablz .t all times and this Contractor shall provide

service for lest raadings when ond as required. Al test

readings sholl be recorded on an approved form and
submitted to the Archilect.

14.05 Before final acceptance is mads, this Contractor shall,
at his own expense, frame under plastic the sequence
of aperations of the sound system, controls, fire larm,
etc., for each and every ilem requiring instructions.
These instructions shall be mountsd os direcled. He
shall cover same with Architect and/or his selected
parties, and shall adjust all apparalus ond place same
in sotisfaclory cperating service os approved by the
Architect,

14.06 Finl observation will be made upon written request from
AL the

the Contractor after the project is complete.
time of final observation, the Contractor shall be
present or shall be reprasented by a person of
authority.

by the Archilect—Engineer, that his work fully complies
wilh the purpose and intent of the dravings and
specifications.
tools necessary for such demonstration and tests shell
be provided by the Contractor.

PART 15 ~ NOT USED
PART 16 ~ CUARANTEE
16.01 This Contractor, by the ceceptance of this specification
and the signing of his contract, acknowledges his
acquaintonce with the requirements and guarantees thot
every part used n constructing the system os herein
descrbed wil be of the best of its respectivs kind that
can be oblained and will be erscted in o most tharough
and substantiol manner by none but experienced
workmen.

16.02 He quarantees that ol condull as provided within and
by this specification wil be free from cll cbstructians of
every description and wil be free from holss or broken
places ond be well bonded together. He guorantees
that ol wiring and conduit to be used in construction
of this project will be new and unused.

16.03He further guorantees to hold himself responsible for any

defects which may develop In any part of the entire system,
including apparatus and appliances provided under this
section of the specification, and to. replace and make good
without cost to the Owner any such faulty parts of
construction which develop defects at any time within one
year from date of final certification of completion and
acceptance. Provide manufacturer’s engineering and
technical staff al site to analyze and rectify problems that
velop during guorantee period immedialely.  If problems
cannot be rectifled immediately to the Page 16010~
Owner's satisfaction, advise Architect in writing, describe

efforts to rectify situalion, and provide analysis of cause

of problem. ~ Architect wil then suggest course of
action. The Electrical Contractor shall raplace material
and equipment that requires excessive service during
quarantee period as defined and os directed by the
Architect. This quarontee does not include ordinary
famp failure.

16.04 Use of systems provided under the Specification for
temporary services and facilities shall not constitule
Final Acceptance of the work nor beneficial use by the
Owner, and shall not institute guarantee period.

17 — SUPPLEMENTARY CONDITIONS
17.01 Supplementary to all other terms of the contract, this
work shall be performed subject lo the following
conditions.

17.02 Materials and equipment installed on this project shall
be first closs in quolity and shall be new and unused.

17.03 Workmanship on this project, shal be first class work
performed by the experienced licensed mechanics of the
proper trade.

17.04 Work under this contracl shall be odequately protacted
at all times. Temporary raceways shall be kept closed
and all raceways shall be installed clsan and frae from
dirt and grease.

17.05 Storage, parking, signs, advertisement, fires and smoking
shall conform to dll applicable regulations and/or
directions of the Architect.

17.06 Measurements on kb and shop layouts required for
installation of work shall be the rasponsibilty of the
ontractor and acceptance of work Is subject to
approval of shop drawings by the Architect.

17.67 Controctor shall furnish il hoists, scaffolds, staging,
runways and equipment necessary for the complation of
this work.

17.08 Obtain and pay for al required elzcirical parmits and
licenses.

17.09 Maintain lights and quards requirsd for safety.

17.10 Remove temporary service after use.

PART 18 — CONTRACT CHANGES
18.01 All changes or deviations from the contract, including
those for extra or additional work, must be submittad in
wiiting for the approval of the Architect/Engineer. No
verbal orders will be recagnized.

PART 19 - RUBBISH /CLEANUP
19.01 All rubbist resulting from the work herein specifisd shall
be periodically removed by this Contractor.

19.02 Clean all electrical equipment and moterials of all
foreign matter (both inside and out). Clean all light
fixtures using only methods and matericls os
recommended by the manufacturer.

PART 20 ~ PROPOSALS

20.01 The Contractor shall consult the General Conditions and
the Proposal Form for proposals and subdivisions of the
work required,

PART 21 — EXTENT OF WORK
21.01 The sxtent of th work under this heading of the
contract shall be the fumishing of all plant, Icbor,
motericls, and equipment as required to complete work
as shown on the drawings and as specified under nis
heading, ond all plant, labor, materiais and squipment
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 Contractor shall include all cpplicable local, state ang
federal taxes in his bid. Consuit the Supolementary
Conditions of these specifications relative to any ond ail
fax exemptions permitted for this project.

The Contracter shall demonstrate, as directed

Al labor, services, ond all instruments or

102 Bushings and Locknuts:

iron and
1.03 Conduit Installation:

PART 23 - "AS-BUILT DRAWINGS™

23,01 EC. shall prepare and submit to the Engineer, upon
completion of the project, one complete sat of
uchle "s Built™ drowings for the electrical portion
L

23.02 Dravings shall clearly indicate any ond all approved
deviations (.. addendum items, change order dola,
etc.) from the Project BId Documents.

23.03 These drawings will become the property of the Owner
ond will be for his future reference file, record
document.

DIVISION 16 ELECTRICAL
SECTION 16020
BASIC MATERIALS AND METHODS

PART 1 ~ CONDUIT
1.01  Materils:

A Al conduits and raceways shall be os listed below,
No other wiring or raceway systems will be ollowsd.

B Rigid condult (GRS.) and intermediate metal
conduits (IMC) sholl be stendard size, hot dip
golvanized steel conduit, minimum 1/2” trade size,
s menufactured by Trlangle PHC, Inc., Alled, or
equal. Rigid condult and INC shall be provided with
threaded fittings and couplings. In trade sizes
2-1/2" to 4", controctor may use Alled
KwikCouple' fittings in lieu of Individual steel
couplings. Wnere 'Kwik~Couple' filtings are used
exterior for vertical risers, install fitting with {oper
end up. A “grezn” ground wire, sized per NEC
250-85, sholl be installed In all conduits cantaining
phase conductors.

€. EMT. (thinwall condult) shall be minimum 1/2"
trade size, os manufactured by Triongle PWC, Inc.,
Allied, or equal. Provide EMT with Thomas and
Betts, or equal, U.L listed steel or die-cast type
fittings. ~ Indenter 1ype fitlings shall nol be used.
Contractor may use Alied 'Kwk~Fit' fittings in lieu
of individual fittings. A “green” ground wire, sized
per NEC 250-95, shall be installed In all conduils
contalning phase conduclors. EM.T. conduit shall
not be installed in earth or below grade.

D. Al conduit instalied in wet localions, exposed
exterior to the buiding, or subjected to physical
abuse (Le. industrial locations), shall be rigid steel
conduil (GR.S) or intermediate metal conduit
(LM.C.). ~ All conduit installed in earth or below
grade shall be rigid steel conduit (GRS.),
intermediate metal conduit (LM.C.), or UL approved
scheduls 40 P.V.C. conduit.

£ Thin wall conduit (EM.T.) may be used where code
permits excepl os outlined above.

F. Short runs of galvanized of liquid tight steel flexible
condult may be used when approved by the
Engineer. (Minimum 1/2" trade size.) A separate
“green” ground conductor (sized per N.E.C.) shall be
installed in all flexible conduits. Type AC *Armored
Cable”, Type MC "Melal-clad Cable”, or "BX" cable
shall not be used in any manor unless supplisd as
part of @ manufactured flexble wiring system for
lighting and approved by the Engineer.

G. UL opproved schedule 40 P.V.C. conduit may only
be used where conduits are to be run in earth or
below slobs. P.V.C. conduits shall not be used
cbave grade inside or outside of the buiding,
unless specifically noled otherwise on the drawings.
Use GRS. ells and risers, both horizontal and
vertical. Use conduit adaplers when converting
from P.V.C. to steel conduil. Branch circult and
feeder P.V.C. conduil to ba 3/4" min. Concrete
encase ol conduit Installed below grade where so
noled on lhe drawings, (UL approved schedule 40
P..C. with plostic spacers). Al P.V.C. conduit shall
be provided with a separate “green” ground
cenductor, sized per NEC.

A Whera conduits enter boxes, they shall be rigidly
clamped lo the box by doubls locknuts and
bushings. Condult shall enter the box squorely.
Bushings and locknuts shall be made of malloble

shall hove sharp clean—cut thr=ads,

A Whers conduit sizes are not spacifically indicoted,
provide sizes In accordance with the requirements
e NEC.

B, Conduit work in general shall be installed concealed
in walls, floor and roof construction or concacled
within furred spaces. Exposed work shall include
only feeders ond short connections to equipment in
equipment room unless noted otherwise, Al
exposed condults (where approved by the Engineer)
shall be routed parallel and/or perpendicular to
building elements.

€. Condult to be installed to the requirements of
structure and to the requiremants of all other work
an the project. Conduit' shall be installed to clzar
all openings, depressions, pipes, ducls, reinforcing
sledl, etc. Condult set in forms for concrale
slructure shall be installed in such o manner that
installation will not offect the strenglh of the
structure.  Coordinate instaliation with Structural
Engineer for conduits rising up from floor slabs into
bottem of panelboards. Minimum distance between
conduits shall be 6", Maximum size of conduit
permilted in concrete slabs, if so cpproved by the
Architect, is 17 trade size.

0. Condult shall be installed continuous between
connections to outlets, boxes and cabinets with o
minimum possible number of bends ond not more
thon the equivalent of 4-90 degrez bends between
J-box connections. Bends shall be smooth ond
=ven and shall be mode without fattening conduit
or fcking encmel, Radius of bends shall be as
long as possivle and never shorter than the
carresponding trade elbow. Long radius elbows shall
b used whers necessory.

E. Conduils sholl be securely fastaned in place with
approved strops, hangers, ond steel supports as
raquired by the National Electrical Cods. Al
surface mounted conduits on wals below eight foot
acove grade shall be secured with conduit straps,
no clamps. The use of wirs, plumbers straps, elc,
will not be permitted.

F. Junction and pul boxes shall be installsd where
shown on drawings and additional boxes shall be
installed if required for pullng of wire, provided
focation and Installation is approved by the
Architect. All boxes shall be code gauge
construction with screw type covers and shall be
installed in accessile locations.

G. Conduit shall be reamed ond thoroughly cleened
before installation ond kept clean ofter installation.
Openings shall be plugged and boxes shall be
covered as required lo keep conduit clean curing

Al conduit shall be fished clear of
abstructions before the pulling of wies.
shall be os sized above and shall not be smaller
than NEC. fisted minimum requirements.

H. Al work shall be protected against damage during
construction and any work domaged or moved out

of fine after roughing~in shall be repaired and reset

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

I Conduit terminations at panelboards, switchboards,
moler control equipment, junction boxes, te., shal
be aigned ond installed true ond plumb. Wood or
steel bucks or templates shall be used where
required.  This work shall clso include all steel
supports as required for mounting of electrical
equipment excepting only whers steel supports are

specified to be furished under another spacification

hecding.

J. Where conduits cross construction expansion joints,
Contratar shall provide Appletan XJ or equal
expansion couplings with copper bonding fumpers.

K. Where conduits are installed in concrete, all
connectors and ccuplings shall be water tight or
roted for direct burial in concrele,

L Machanical equpment service clearances and
elactrical opparatus service: dlecrances as specified

in their respective manufocturer’s product dota shall

be maintalned free from conduit obstructions.
M. All conduits routed below grade shall be minimum

All conduits routed below floor slabs
shall be installed o minimum of 4 below the slab.

PART 2 ~ WIRES AND WIRING

2,01 Americon, Southwire, Essex, or equal code gauge wire,
raled 600V, finished with fadeless color coding ond
bearing Underwriler's lobel. Wires shall be soft annealed

- copper vith properties conforming Lo the ‘National
Eleclrical Code requirements, No. 8 gauge and larger
shall be stranded ond No. 10 gouge and smaller may be
salid or slranded, unless noted otherwise on the
dravings. ~Stranded conductors shall only be used on
devices and lugs that are UL listed for use with
stranded conducors.

202 Wire smaller than No. 12 gauge shall not be used unless
specifically called for on the drawings.

203 Unless noted othervise on the Electrical dravings or
herein, oll wiring for oll systems shall be routed within
conduit, shall be of the same insulation type and shall
be continuous betwesn autlets and boses (with no
spllces or tops inlo condult). Splices and taps In outlet
boxes shall be twisted joints. UL approved
pre=insulated spring pressure connectors shall be used
for branch circuil connectians. Connectors shall be
installed so that all conductors are properly insulated.

2.04 Al control wiring shall be copper, solid or stronded #14
. of lorger depending Upon current requirements, with

insulation type for 90 C. rating. Where stranded
conductors are used, provide with spade type insuloted
copper terminals. Unless noted otherwise on the
Mechanical drawings of herein, all mechonical contral
wiring for ol systems shall bé routed within conduit,
shall be of the same Insulation type and shal be
continuous between outlets and bokes (with no splices
or taps into conduit).

205 See riser diagrams ond/or other sections of the
Specifications for types and ratings for sound, fire
clorm, control and other specil cables.

2.06 Wires for. general use within the bulding shall be type

THHN or type THAN, 90 degree roted except where

called for otherwise on the drawings. Type THHN o

type THWN shall be used al the temperoture rating of

equipment termination lugs, environmental conditions,
ond as Code allows. Wires for other than general use
shall be as hereinafter specified for specific services.

207 A “green” insulated ground conductor, sized per NEC.

250-95 and/or as shawn on the drawings, shall be

installed in each conduit containing phase conduclors.

208 Where quantities of conductors in o raceway system are

not specifically indicated, provide the number as required

to maintain function, control and number of circuits os
indicated.

2.08 Al conductars shall be identified ot all termination
points and in al pull and junction boses by the following
method of celor coding:

20BY/120 Volt System 240/120 Volt System  480Y/277
Vol System

Phase A Black Phase A Block Phase A Brown
Phase 8 Red Phase B Red Phase B Orange
Pnose C Blue *Phase C Blue = Phase C Yellow
HNeutral White Neutral White  Neutrol Gray
Ground  Green Green  Ground  Graen

un
*(Note: identify “high leg” per N.E.C.)

210 All conductors size #6 AWG and smaller shall have
colored insulation. Where concuctors with black
insuloticn are used for the larger wire sizes (§4 AWG
and larger), celor coding shall be provided with two (2
loyers, one-half lapped, of No.35 colorsd Scotch Vinyl
slectrical tope. Where ony conductor is or can b
supplied from an emergency system the Contractor shall
mark each conductor vith on adeitional two layers,
one-half lappad, of Purple calored Scaich Vinyl Electrical
tope.

2.1 Isolated Ground conductors shall be green with one
yellow slripe. Al isolated ground circuits shall be
provided with separate phase, neutrdl, and ground
conductors (no shared neutrals or grounds).

212 Provide o listing of the above described conductor color

code identification scheme ot all branch circuit
panelbocrds per Article 210-4{d), National Electrical
Code.

4/

All conduit

801
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213 Sglices ond taps for #6 and lerger conducters shal be

made with block type lerminations (with insulating jacket) or

with spiit bolt connectors, covered and completely insulated
with @ minimum of three half-lopped layers of Scotch No.
33+ (105 degree C) plostic electrical tape or by opproved
Insulated fastener. Al splices and laps having irregulor
surfoces sholl be properly padded with Scolchfl putly before
application of insulaling plastic tope. Scotchiok elecirical
pre-insulated spring pressure connectors or equal may be
used for up to #8 conductors.

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

501 Proyide supports and hangers os necesscry and as required
to insure @ good and substonlil installation.  Support
raceways, fixtures, cobinets, boxes, etc, on cpproved type
of trapeze hangers o wall brackets, os monufactured by
Unistrul, Americon Blectric, B-Lne, Giobe, or approved
equol. Provide steel hanger rods securely fostened {o or
through the bulding structure for ol tropszes, stc. Do not
suspend from mechanical piping or ductwork. Perforated
plumber's strops or wire wil not be permitted.

PART & — JUNCTION, PULL AND SUPPORT BOXES
6.01

Pull and junction boxes shall be code gauge golvanized steel
Boxes with boited, hinged or screwed covers.  Bokes shal
be flush or surface mounted as shown or requirsd by NEC.
and b conditions. Install in accessitls locations,

602 Conductors shall not be spliced within pul boces.
PART 7 - NOT USED

PART 8 — NAMEPLATES AND IDENTIFICATION
801 Generd: The following shal be equipped with nameplates:
A Al distribution equipment (disconnect switches (fused or
nonfused), switchboards, paneiboards, transformers, motor
control centars, separately mounted circuit breakers,
contactors, motor starters and relays stc.).
8!

g

2 Inscriplion:  Nameplates shall odequately describe the
function or use of the particular equipment involved.
Nomeplotes for panelboards and switchboards shal include
the panel designation, veltage, phase and ALC.  roting
required (See Schedules). For exarple, "Panel — A,
120/208 V, 3-Phase, 4-vire, 10,000 ALC" The nome used
o @ machine nomeplote shall be the same os the one
used on the machine's moler starter disconnect and P.6.
slotion nameplotes. Nomeplales for fused switches and
panels shall also indicate fuse type and size.

803 Construction; Nomeplates shal be laminated phenoiic

plastic, block front and black with white core. ~Nameplates

for emergency syslem ponelboords and tronsfer switches
shall be red front cnd back with white core lotters.

Lotiering shall be engraved through front loyer to form 1/4"

while choracters (1/2° white letters for distribution ponels

and svitchboards). Branch switch lobel shall be 1/4°
letters. Nameplates shall be securely fostened to the
equipment lo be Kenlifed, with double sided ochesive
backed tape. Motor nameplales may be noa~ferrous metal
not less than 003" Ihick, die stamped. Al nomeplates and
their installation ore part of this work. Free hand lettering
or adhesive tape type label markers will not be accepled.

Special Electrical Systems (fire alorm, sound system,
emergency systems, stc.) shall be so identified at junclion
and pul boxes, terminal cobinets and equipment racks with
a pemanent, walerproof means of Idenlification. (Exaple —
FIRE ALARM). Free hand lettering or achesive tope type
fobal morkers wil not be occeped.

Wall switches or other conlrol devices contrcling equipment
or specia lighting control configurations shal have sither
engraved wall plates or shall be provided with engroved
nameplotes.
DIVISION 16 ELECTRICAL
SECTION 16030
SERVICE AND DISTRIBUTION

PART 1 — MAIN SERVICE

101 Primory. See the plons.

102 Secondary: Sez the plans. Voltage wil be, 277/480-volt,
3-phase, 4-ira, WIE, 120/208-voll, 3-phase, 4-wire, WE,
240-voll, 3-phase, 3 wire Dello, or 120/240-volt, 1-phose,
3 vire.

1,03 Consult power company for ther requirements and for

coorcinating with their instalation. Conlraclor shall provide
ony work ths required beyond that indicated by dravings
and/er specifications and pay for costs incurred for Utlity
Campany to install both lemporary and permansnt service
o the project. Verify costs with Utlity Company pricr to
bidding. Contrastor shall provide guord posts around
electrical tronsformers ond electrical pedestdls per Utiity
Company standords.

PART 2 - DISTRIBUTION EQUIPMENT

201 Part 2 opplies to oll distrioution equipment supplied on the
Project.

Al electrical distribution equipment (switchboards,
panelbcards, disconnect switches, transformers, storters,
etc) shall be of one monwfacturer, unless specifically noted
on the drawings, in the specifications, or approved by the
Englaeer. Intemixing of distribution equipment by different
manufacturers wil not be permitted.

f shows on the plans, provide surge arester for ightning
protection on main service entrance. Refer to crawings for
voltage and phasing of service. Arester shall be focated
within, or adjacent to, the main switch enclosure a3
indicated on the plons.

Equipment layouts on the drawings cre bassd upon one
manufacturer. Verify ol actudl equipment sizes with
equipmant manulacturer prior Lo bidding.

11 layout changes are required due to other slecirical
manufacturers squipment size, they must be submitted to
and approved by the Engineer prier {o bidcing. Nati
Electric Code working clearances must be maintained af di
times.  In no case wil extra remuneration be cliowed for
layeut. changes that differ from those shown.

FHWA PROJECT FISCAL SHEET TOTAL
R?'GIO STATE NUMBER YEAR NUMBER | SHEETS
0.
X KANSAS X X X

2.06 Shop drawings shall be furnished for all distribution

equipment indicating the following information:
A. Switchboard voltage/current rating.

B. Overal outline dimensions including weight, available
conduit space.

C. Switching and protective device ampere rotings.
0. Bus ralings and material.

£ One lins diagram.

F. Integrated short circuit rating.

G. Coordnation of any ground fault system settings shall
e a5 per the manufocturers requirements.

H. Adequate condut spoce sholl be provided to mest the
requirements established on the drawings.

207 Al ftems of distribution equipment required to be floor
mounted shall be mounted on a minimum 3 1/2°
concrete base above floor. Concrete base to be by
Electrical Contractor.

208 Al phase and neutral busing ond dll ground bars in
panelboards and switchboards shall be copper only. Al
lugs shall be AL/CU rated. Al panelbocrds supplied by
K’ factor transformers shall hove 200% rated neutrals.

209 Panel schadules are not shown on the drawings,
however, copies of these schedules are availoble to the
Cantractor after bids are let, upon request to
Engneer.

PART 3 — BRANCH CIRCUIT AND DISTRIBUTION PANELBOARDS
3.01 General:
A All panels shall be provided with key locking door.

B. Panels shall have hinged covers with conceoled trim
clamps, doors shall have laser cut trims wil
cancealed hinges, ond flush lock, moster keyed.
Hinged cover shall have continucus piano hinge down
one side with door opening by a single latch.  Whare
multi-seclicn panelboards are indicated on the
drawings, panel enclosures ond covers shall be of the
3ame size for each section.

C. Key all doors alke and furnish two (2) keys for each
lock. Doors over 48" high and double doors shall
have 3-point latching per UL S0. Consufl drawings
for flush or surface mounting.

@

. After wiring, label each cireuit and provide under
plastic in door of panel a typewritten schedule
indicating load description of all circults in panel.
Mork spare breakers and provisions for future braakers
in pencil on schadule for future clrcuit marking.

£ Breakers shall have indiidual plostic cases sized os
scheduled on the plons. Two ond three pole breakers
shall have common trp (single pole units with tie bars
ars not acceptable). Main circuit brackers shall be
vertically mounted. _Back~fed main circuit breakers
above 100 amps Wil not be acceptable, Where spaces
are noted in the panel summary. provide alt necessary
bussing, device upport, and connections for future
<ircut breakers.  Provide blank cover for all spaces.

All panelbourds shall have copper ground buses
installed and grounded per the reguirements of the
NEC. Al panetboords serving devices having isolated
ground circuits shall be provided with an additional
insulated copper qround bus for connection of isolated
ground conductors. All neutral and ground bars shall
have 0 minimum number of lugs equal to 66% of
number of pale spaces i panel.
isolated ground panelboards, all neutrdl, ground and
isclated ground bars shall have o minimum number of
lugs equal to 100% of number of pele spaces in panel

G. Where flush mounted panels occur an crowings
Contractor shall stub into celing void for future use,
(1) 1" empty conduit for every four spare 20A.
bregkers or unused panel spaces. On multi-story
buldings, Contractor shall stub into celling void above
panel and into ceiling void of floor below for future
use, (1) 1° empty conduit for every four spare 20A.
breakers o unused panel spaces  Conduits stubbed
into ceiling void below panel shall be provided with
conduit cop and labeled 'To Panal Above”.

=

Al ponelboords supplied from on emergency source
shall have breakers provided with handle lock—offs for
2ach breoker, Breaker handes to be set in the "ON"
position.

Al phase and neuiral busing and all ground bars in
branch circuit panelboords and circuit braaker
distribution panelboords shall be copper only, Al lugs
shall be AL/CU raled. Al panslboards supplied by '
foctor transformers shall have 200% rated neutrals.

3.02 Bronch Circuit Panelboards:

A. Panelboards rated up lo 240V (400A. max) shall have
a shorl circuit currant rating tested to U.L Standards
for @ minimum rating of 10,000 ALC. unless notsd
otherwise. Braaker raling with—n panel shall bs equal
1o or greater than minimum integroted equipment
rating. Series rotings will not be accepted, unless
specifically noted otherwise on the drawings. Al
breckers shall be of either the plug—in type or bolt-on
tpe.

@

Panelboards rated over 240V and up to 480V (400A
max} shall have a short circuit current rating tested
to UL Standards for @ minimum rating of 14,000
ALC. unless noted of . Breaker rating with~in
ponel shall be equal to or greater than minmum
integrated equipment rating. Serles ratings wil not be
accepted, unless specifically noted otherwise on the
drawings. Al bréakers shall be of the bolt-on type
only,

o

Bronch Circuit Breoker Panalboards:

Bonel Rating_Sauare D Siemens GE.
——— Culler—Hommer

ler—Homm:

240V (400A mox)  NQOD
480V (4004 mox) NF

s1/s3
s2/53

AL PRLI
AE PRL2

3.03 Circuit Breaker Distribution Pansiboards:

PART 1 — UGHTING FIXTURES

1,02 H.D. Fixture Ballasts shall ba copable of starting and

103 Lamps shall be as fallows.

In computer rated or

A. Panelbaards rated up to 240V (B0OA. ond above) shall
ave a short circuit cument rating tested to UL
Standards for @ minimum rating of 10,000 ALC.
unless nated otherwise on the dravings. Brecker
raling wilh~in panel shall be equal to or greater than
minimum Integrated equipment roting. ~Series rati
Wil not be accepted, unless specifically noted otherwise
on the drawings

B. Ponelboards roted over 240V and up to 480V (500A
and above) shall have @ short circuit current roting
tested fo UL Standards for a minimum rating of
14,000 ALC. unless noted otherwise an the draings.
Breaker rating with-in panel shall be equal to or
greater thon minimum integrated equipment roting.
Series ratings will not be accepled, unless specifically
noted otherwise. on the drawings

C. Circuit Breaker Distribution Panetboards:

i e D Si [
— Cutfer-Hommer
Al Raings  I-Line  S4/55 Spectra PRL4

0. Distribution panels located in finished raoms (other
than mechanical, electrical rooms or jnitor rooms)
shall be provided vith key locking doors.

DIVISION 16 ELECTRICAL
SECTION 16040
LIGHTING

This work shall fnclude al fighting fictures and lamps
as ‘specified on the drawings and herein. Fixtures shall
be completely free of defects, dents, rust or chipped
surfaces. No crgcked, broken, or chipped lenses will be
acceptable. Fixtures that are cracked, broken,
chipped, rusted, dented or otherwise damaged, shall be
replaced without additional cost to the Owner.
Fixlires shall be fumished complete including hic
suspension nipples, and all other materials and
equipment 03 required for hanging ond supporting
fixtures in aceordonce with UL UBC, and NEC
requirements. This Contractor shall furnish and install
lomps for all fixtures and shal wipe fixtures ond lamps
befors and after Installation. Al recessed mounted
fixtures shall be: mounled with the trim flush to the
finish ceiling or wall surfaces, fres of gaps or cracks.

opsrating the specified lomps within the fimits specified
by the lamp manufacturer. The ballast shall limit lamp
wattoge variation to a maximum of +5 percent from
nomindl, AL rated line voltage the ballast shall have a
minimum power faclor of 95% Ballost primary cument
during lomp starting must not exceed currant during
normal lamp operation, The ballost must relicbly start
and operate the lamp in ambienl temperatures down to
~20 degree F. where istalled outdoors and down to
+20 degrees F. where Instolled indoors. The bailast
shall be capable of withstanding continuous operation
with the ballast secondary in a short-circuit condition
without loss of ballast life. Ballasts shall be Jefferson,
Syluania, Universcl, Mognetek, Advance, Wide-Lite,
Holophane of Westinghouse.

Once o manufacturer hos
been selected, ali famps on the project shal bs by the
same manufacturer.

A. Incandescent lamps shall be inside frosted unless
otherwise called for in the fixture specifications, (Roted
at 130 Volts). Incandescent lomps shall be as
manufactured by Phillps, G.E., Syivanla, or equal
approved by the Engineer.

B. Flucrescenl lamps, unless noted otherwise on the
drawings, shall be Sylvania F40/DB35/SS for T-12
lamps and Sylvania F032/835 for T-8 lomps ,or equal
by Philips, GE. or as approved by the Enginesr.
Verify all lamp colors with Architect prior to ordering.

C. Mercury vapor lamps shall be warm deluxe white unless
otherwiss noted on the dravings, lamps as
monufactured by G.E., Syivania, Philips, or equal
approved by the Engineer.

D. Metal halide lomps shall be Metalarc/C (coated) os
manufactured by G.E., Sylvania, Philips, o equal
approved by the Engineer. Refer to lighting fixture
manufacturer for lamp type.

E. High pressure scdium lamps shall be Lumalux/D
(coated) as monufoctured by G.E., Syvania, Philips, or
equal approved by the Enginesr. Refer to lighting
fixture manufacturer for lomp Uype.

iy
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