DIVISION 16 ELECTRICAL
SECTION 168010

4.04 This Controctor shall bear oll expenses involved for the

complete telephone service conduit instaliation and steel
or nyon pull wire ready for coble installation. Verify
complete installotion with the local telephone company

9.05 The Contractor shall prepare (5) complete brochures

covering all systems and equipment furnished and instailed
under his controct. Brochures shall be submitted to the
Architect—-Engineer for review prior to delivery to the

PART 11 — PERFORMANCE

11.01Provide os part of the work of this controct, in oddition

to the first year guarantee on equipment ond materials,

16.03 He further guarontees to hold himself responsible for

eny defects which may develop in any part of ihe entire
system, including apporatus ond oppliances provided
under this section of the specification, ond to replace

F.  Short runs of galvanized or liquid tight steel flexible
conduft moy be used when opproved by the Engineer.
{(Minimum 1/2° trode size.) A separate "green”
qround conductor (sized per N.E.C.) shall be installed
in all flexibie conduits. Type AC "Armored Coble”,

1.02 Bushings and Locknuts:

A, Where conduits enter boxes, they shall be rigidty
clamped to the box by double locknuts and bushings.
Conduit shall enter the box squarely. Bushings ond

2.09 All conductors shall be identified at il termination points

and in ol pull and nction boxes by the following method
of color coding:

PART 5 — SUPPORTS AND HANGERS

5.01 Provide supports ond hongers as necessary and as

required to insure a good and substontial instoliation.

9.0B Provide barriers between 277Y. switches ond between

277V. ond 120V. switches instolled in o common outlet
box.

9.09incandescent wall box dimmera shall be lineor slide type

FART 14 — PHOTC ELECTRIC CONTROLS

1401 Phote Electric Controls by Tork, Intermatic, or Paragon

GENERAL REQUIREMENTS and bid installation to comply with their requirements. Owner. The Engineer will retain {1) copy. The cost of the following described routine maintenance and and moke good without cost to the Owner any such s e AT : 240/120 Yolt i
these brochuresg shafl be 'mcludecs |}n t?ey contract cost. inspection. (The one year time period will not stort unti faulty perts of construction which develop defects ot Type MC "Metal-clad Coble”, or "BX" cable shall net :’:::“;?u shullre::_ncw:;:lethriun;:lleoble iren and shall Eupfg;drctlce:ug:.t:: t:;:s}];: b:::tf;r l:f;fsér:éﬁét:nos with smooth face plates, no exposed cooling fins, equal equal to those indicoled below and approved by the
Brechures shall contain the following: each and every item is complete in accordonce with ony time within one yeor from date of final certification be used in any manor unless supplied as part of o P : System rrf(?nufucturzi by Uniztrut Amgericun Electric. B_Line to Lutron NT-600, NT-1000, or NT-1500 for ioads to Engineer will be acceptoble.
PART 1 — GENERAL EXTENT OF WORK PART 6 — MATERIALS OF APPROVED EQUAL drawings and specifications and accepted by the Owner). of completion and acceptance. Provide manufacturer’s manufactured flexible wiring system for lighting ond | 4 g ooy o Phose A Black Phose A Black Phase A Brown Globe, or upproved equal. Provide steel honger rods 1500W. For Loads 1500W to 2000, Lutron N-2000.
» ) , ) A. Certified equipment drawings and/or catalog data Check dll emergency systems, control, fire alarm, engineering and technical staff ot site to analyze and approved by the Engineer. Phase B R:d phg:e B Redc pha: B om: o securely fastened to or through the building structure for Verify color of face plate ond dimmer with Architect prior |14.02 Photo Electric Controls {Photo Switches—Photo Cells)
1.01 gﬁﬁ?“eml hccl,lngltms& G’”et';“' I:eqmre;wents, clnde{:he.cml 6.01 Where items of equipment and/or materiols are clearly marked for equipment furnished as required transformars, etc., correct and adjust same. This service rectify problems that develop during guarantee period A, Where conduit sizes are not specifically indicoted, Phase C Blue  *Phase C Blue Phose C Yelloa all tropezes, etc. Do not suspend from mechanical piping to “de';'“ﬁ?' Dlmmfrl_s:;tcpes for fLu?;rebsce;? d“"td shall be Intermatic #K4133 roted ot 3000W, 277 Voits, or
: t'l 'O"ST: OEI '; .“"I é’ret e'f y r:a" ef g P?: i?l b:s specifically identified herein by o monufacturer's name, for approval submission under previously detailed to be provided during the quarantee period. knmediatey. Jf prebiens canngl by rectified ; G. UL approved schedule 40 P.V.C. condult may onl provide sizes in accordonce with the requirements of Neutral White Neutral White  Neutral Gray or ductwork, Perforoted plumber's straps or wire wiil not com;;atc Lutor escenﬂ 9 lxtture% fha et ﬂ' . We-t 4121 rated ot 1800W, 120 volts, weotherprool. Mount on
ction. e Electrical Contractor shall furnish il labor, model or catolog number, only such specific items may section of these specifications. immedictely to the Owner's sotisfaction, advise Architect ! ! y only the NEC. Ground G Ground  Gre " be permitted equal to Lutron. Fluorescent and compact fluorescen roof and orient photo electric controls to the north.
be used where conduits are to be run in earth or i een oun 0 H 8N ' dimmer switches shall be compatible with the ballast used Photo-electric controls supplied as o part of o fixture

in writing, describe efforta to rectify situation, ond
provide analysis of cause of problem. Architect will
then suggest course of oction. The Electrical
Contractor shall reploce materigl and equipment thot
requires excessive service during guorantee period as
defined ond as directed by the Architect. This
guarantee does not include ordinory lomp failure.

materials, tools, transportation, equipment, services ond be used in the bose bid, except as hereinafter provided.
facilities required for the complete, proper ond substantiai B.
installation of all electrical work shown on the drawings | 6,02 Unless requests for changes in base bid specifications are
and/or outiined in these specifications. The installotion received ond opproved and noted by written oddendum
sholl include oll materials, appliances and apparotus not prior to the opening of bids, the successful contractor will C.
specifically mentioned herein or noted on the drawings, be held to furnish specified items.
but which ore necessary to make ¢ complete working D.
installation of all efectrical systems. 6.03 After contract is awarded, changes in specifications shall
be made only as defined under "Substitution of
Equipment.”

*(Note: identify "high leg” per N.E.C)) with the [ight fixture. Coordinate with ballast

below slabs. P.V.C. conduits sholl not be used obove 8
i monufacturer.

grade inside or outside of the building, unless
specifically noted otherwise on the drawings. Use
G.R.5. ells and risers, both horizontal and vertical.
Use conduit adaopters when converting from P.V.C. to
steel conduit. Bronch circuit and feeder P.V.C.
conduil to be 3/4" min. Concrete encase all
conduit inslalled below grade where so noted on the
drawings, (U.L. opproved schedule 40 P.V.C. with
plastic spacers). All P.V.C. conduit shall be provided c

PART 12 — SYSTEM assembly shall be as provided by Fixture Manufacturer.

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

Complete operating and maintenance instructions for

each item of equipment. PART & - JUNCTION, PULL AND SUPPORT BOXES

210 All conductors size 6 AWG and smaller sholl hove colored
insulation. Where conductors with block insulation are
used for the larger wire sizes (#4 AWG and larger), color
coding sholl be provided with two (2) layers, one-half
lapped, of No.35 colored Scotch Vinyl electrical tape.
Where any conductor is or can be supplied from an
emergency system the Controcter shall mork each
conductor with an additional two layers, one—half lopped,
of Purple colered Scotch Vinyl Electrical tape.

14.03 AN photocell housings supplied os part of the light
fixture ossembly or mounted on the light fixture shall be
painted to match the light fixture finish.

12.01 System: Distribution chorocteristics shall be os indicated
on drowings, 6.01 Pull ond junctien boxes shall be code gauge galvonized
steel boxes with bolted, hinged or screwed covers. Boxes
sholl be flush or surfuce mounted os shown or required
by N.E.C. ond job conditions. Install in occessible

locations.,

Complete ports list for eoch equipment item. PART 10 — RECEPTACLES

Any specia! emergency operoting instructions and o
iist of service organizations (including addresses and
telephane numbers) capable of rendering emergency
service to the various parts of the system.

10.01 Convenience duplex receptocies shall be grounded twin

PART 13 — GROUNDING
outlet receptocles rated 20 amperes at 125 volts.

18.04 Use of systems provided under the Specification for PART 15 — STARTERS (SEPARATELY MOUNTED)
temporory services and facilities shall not censtitute Final

Acceptance of the work nor beneficial use by the Owner,

13.01 All conductors, motor frames, etc., thot require
grounding shall be grounded in accordance with the

1.02 The Contractor sholl consult ond be guided by the General

Conditions and all other divisions referred to herein and 10.02 Where receptacles are indicated on the drawings os “WP

15.01 Storters for oll devices shown on all drawings shall be

Conduit te be instalied to the requirements of 6.02 Conductors shall not be spliced within pull boxes.

relative thereto in performing the work covered under this
division of the specification.

1.03 All of the electrical reloted work required for this project

(unless specified otherwise) is o part of the electrical
contrget price and is not necessarily specified under this
division of the specifications or shown on the drawings.

Therefore, alt divisions of the specifications and alt

PART 7 — SUBSTITUTION OF EQUIPMENT

7.01 After execution of the controct, substitution of equipment

of maokes other than those specifically named in the
controct decuments may be approved by the Engineer
only if the equipment named in the specifications cannot
be delivered to the job in time to completethe work in

E.  Riser diagroms on special systems.

9.06 Brochures shall be bound in hard fiberboard covers or

lcose—|eaf binders. |If loose—leof binding is used, eoch
sheet shall be reinforced to prevent tearing from
continued usage. Each brochure shali have the following
infermation clearly printed on its front cover:

requirements of the National Electrical Code, focal power
compony ond focal electrical codes.  All ground
connections to ground rods sholl be with U.L. approved
ground clomps. Provide odditional ground rods as
required to achieve o resistonce of 25 chms or less per
M.E.C. 250-84; at the request of the Engineer provide a
copy of the ground test results. Multiple ground rods
(when required) sholl not be less than 6 feet apart.

and shall not institute guorantee period.
PART 17 — SUPPLEMENTARY CONDITIONS
17.0% Supplementary to oll other terms of the contract, this

work sholl be performed subject to the following
conditions.

with a seporate "green”™ ground conductor, sized per
NEC,

1.02 Byshings and Locknuts:

A Where conduits enter boxes, they shail be rigidly
clamped to the box by double locknuts and bushings.
Conduit shali enter the box squorely, Bushings and

structure and to the requirements of all other work
on the projeet.  Conduit sholl be instailed to clear oll
openings, depressions, pipes, ducts, reinforcing steel,
etc. Conduit set in forms for concrete structure
shall be installed in such a monner that installation
will not offect the strength of the structure.
Coordinate instaliotion with Structural Engineer for
conduits rising up from floor slabs into bottom of

-

Isclated Ground conductors shall be green with one yeliow
stripe.  All isolated ground circuits shall be provided with
separate phase, neutrol, and ground conductors (no
shared neutrals or grounds).

6.03 Boxes shall be rated as shown on the drawings or os

PART 7 — PAINTING AND FINISHES

212 Provide o listing of the above described conductor color

required by applicable codes, ie: raintight, weatherproof,
explosionproof, etc.

{weatherproof) or required by applicable codes to be
weatherprool, they sholl be G.F.C.l. duplex receptacles,
with 0 industrial grode raintight single or double [ift metal
coverplate.

10.03 See drawings for special outlet schedule.

10.04 Receptocie body shall be formed of high—impact

supplied by the Electricol Contractor unless specifically
noted otherwise on the drawings.

15.02 Starters shall have melting alloy relays or bimetallic
overload relays (as required for load served). Starter
housing shall have NEMA rating for the location {generol
purpose, weatherproof, etc.). Each starter shall have an
H-0-A switch in cover ond control tronsformer (if

drawings shall be consulted. proper seguence to work of other contractors, due to A Proiect name and cddress 17.02 Moterials and equipment installed on this project shall locknuts shall be made of malleable iron and shall up ; i code identificotion scheme at all branch circuit i : i thermoplastic or urea ond receptacle contacts shall be ; . 3
e - 2 i i anelboards. Minimum distance between conduits 7.01 Preporotion of the materiol and the materiols used for P
conditions beyond contrel of the contractor. ¥ be first closs n quality ond sholl be new ond unused. hove shorp clean—cut threods. :hall be 6*. Maximum size of conduit permitted in panelboards per Article 210—4(d), National Electrica! Code. priming and finish painting shall be in occordance with ?FOEZE;A Rtecedplugles shallII be I|tstec|| t{,y tjk dandl conform ;Tg?;;dze;z:r::r:nrgs- See drowings for multispeed
; o stondards as well os the latest Federa :

PART 14 — ADJUSTING, ALIGNING AND TESTING the “Pointing” section. Finish painting shall be performed

under "Painting " section. Priming shali be performed

1.04 The drowings showing the layout of the work indicote the
opproximate iocations of outlets, apperatus ond
equipment. The drawings are schematic only and are not

conerete slabs, if so approved by the Archilect, is 1°
trade size.

Section of work covered: “Clectrical Work™. Specification W-C-596. Certification that receptocie

2.13 Splices and taps for #6 and lorger conductors shall be
meets or exceeds N.EM.A Stondords shall be submitted

made with block type terminatiens (with insulating jacket)

17.03 Workmanship on this project shall be first class work 1.03 Conduit Installation:

performed by the experienced licensed mechanics of the 15.03 Coil voltoge shall be as required for controls as shown

7.02 Requests for substitutions must be accompanied by

14.01 All equipment shall be checked for proper odjustment under this section.

intended to show the exact routing of conduits, etc. The
final determination os to the routing shall be governed by
structural conditions and other obstructions. This shall
not be construed to meon the design of the system may
be changed, it mereiy refers to the exact run of o
roceway between given paints. The Contractor shall
consult all contract draowings which may affect the

documentary proof of equality of difference in price and
delivery, if any, in form of certified quotations from
suppliers of both specified and proposed equipment.

7.03 The Owner shall receive all benefits of the difference in

cost involved in ony substitution, and the contract altered
by change order to credit Owner with ony sovings so
obtained.

Name ond oddress of Architect.

o o W

Name ond address of Engineer.
E. Nome ond address of Contractor.

F.  Telephone number of Contracter, including night or

and balance. Al panelbeards, distribution panels,
switchboards, ond transformers shall be bolanced to
provide a balanced load on each phgse. A complete
record of all such adjustments shall be made. Final
readings shall be submitted to the Architect—Engineer for
records. The Contractor shall provide all equipment,
instruments, gouges, meters, etc, as required for the

proper trade.

17.04 Work under this contract shall be adequately protected
at il times. Temporory racewoys shall be kept closed
ond oll raceways shall be installed clean and free from
dirt ond grease.

A, Where conduit sizes are not specificolly indicated,
provide sizes in accordonce with the requirements of
the N.E.C.

PART 18 — CONTRACT CHANGES

18.01 All changes or deviations from the contract, including

D. Conduit shall be instolled continucus between
connections to outlets, boxes ond cobinets with o
minimum possible number of bends and not more
thon the equivalent of 4-90 degree bends between
J—box cennections. Bends shall be smooth ond even
ond shall be mode without Aattening conduit or

or with split bolt connectors, covered and completely
insuloted with o minimum of three half—lapped layers of
Scotch No. 33+ (105 degree C) plastic efectrical tape or
by approved insulated fastener. All splices ond taps
having irregular surfoces shall be properly padded with
Scotehfil putty before application of insulating plastic
tape. Scotchlok electrical pre—insulated spring pressure

PART 8 — NAMEPLATES AND IDENTIFICATION

Equipment specified to be
factory—primed or finish—coated shall be the work of this
section and moterials and workmonship sholl be as
specified in "Painting” section,

to the Engineer for gpproval.

10.05 Surge suppression (TVSS) duplex receptacles shall be

20A, 125V., NEMA 5-20R devices. Receptacles shall
have o red, device verification light which is Hluminated
when the suppression circuit is functional. The receptacle
shall meet or exceed UL Standards 1449 and 498 and be

on gll drowings and controf power transformer size shall
be adequate to provide control functions as shown,

15.04 Provide each starter with a spore set of auxiliary
contacts.
one closed when the starter is activated.

15.05 Overlogd thermal units shall be sized on the basis of

One closed when the starter is deactivated and

flaking enamel. Radius of bends shall be os tong as
possible and never shorter then the corresponding connectors or equal moy be used for up to #8
trade elbew. Long radius elbows shall be used where conductors.

fecessany PART 3 — OUTLET BOXES %

emergency number.
gency copable of suppressing 70 joules of transient energy.

Receptacles sholl be P & S fG6362-|SP, Hubbell [GB362
or Wiremold #B3TB2-V.

17.05 Storoge, porking, signs, odvertisement, fires and smoking
shall conform to all applicoble requlations and/or
directions of the Architect.

those for extre or odditional work, must be submitted in

writing for the approval of the Architect/Engineer. No
verbal orders will be recognized.

location of any outlet, apparatus or equipment to avoid
possible interference and permit full coordination of all
work.  The right to make any regsonable change in the
locotion of opparatus, outlets and equipment up to the
time of roughing=in is reserved by the Architect without
involving any odditional expense to the Owner.

complete checking of these systems. actual motor namepiate current. Overlonds shall be
non—odustable NEMA standard trip and sholl be available
in sizes covering the complete NEMA horsepower.

Starters shall be Class 20 ( 10 n |

15.06 Storters shall be fully NEMA rated; LE.C. design starters
will not be geceptgble.

e : 8.01 General:  The following sholl be equipped with nameplates:
9.07In oddition to these written instructions, each respective
Contractor shall fuily and carefully instruct the Owner, or
his representatives, as to the proper operation, care and

maintenonce of each system and its equipment.

14,02 Mechanisms of oll electrical equipment shall be checked,
adjusted, and tested for proper operation. Adjustoble
parts of all lighting fixtures and other electrical equipment
shall be checked, ndusted, and tested os required to
produce the intended performance.

PART 8 — SUBMITTALS Alt distribution equipment (disconnect switches (fused

or nonfused), switchboards, panelboords, transformers, 10.06 Receptacles: (Verify colors)
motor control centers, seporotely mounted circuit ' ’
breakers, contactors, motor starters and relays ete.).

8.01 Contracter shall, within 15 doys after award of controcts PART 19 - RUBBISH/CLEANUP £
begin sending to the Generol Contractor for review '

submittals containing the following:

Conduits shall be securely fastened in ploce with
approved straps, hangers, ond steel supports gs
required by the National Electrical Code. All

17.06 Measurements on job and shop loyouts required for
installation of work shall be the responsibllity of the
contractor and acceptance of work is subject to opproval

301 All electrical service outlets, including plug receptacles,
tamp receptacles, lighting fixtures ond switches shall be
provided with 4" square, code gouge steel knockout

Manuf: DUPLEX CUPLEX DUPLEX CLOCK

19.01 Al rubbish resulting from the work herein specified shall
GFCI ISOLATED GRD.

1.05 The approvel by the Architect or his representative of any be periodically removed by this Contrgctor,

d . : ; . ART 10 — COORDINATION AND BUILDING CONDITIONS . : : surface mounted conduits on walls below eight foot C ;
O et i e 14 50 v o o | of sop s b e st . | Shov 1o sl o Smired i cor i 1o | o, otz o roranes oo f resir cnn o | S02Tpt e st el dsrte 1 Qong (0 DOAZN 1507 Sepatey mounes srtes hl v by e some
in camying out hisg il Su):;h appreval oy be e . . L 10.01 The Contractor shail visit the site and determine oll se?fr € 'i‘;:;’s' 9;'0 i e||'tc:ompe_i:tn, = ontrat; il n'th 17.07 Controctor shall furnish dll hoist Hildds. &b 18.02 C'?“” all electrical equipment and moterials of ol clomps. The use of wire, plumbers strops, etc, will service and appliances.  Single gang ‘handy boxes’ will not Nomeplotes for pcnelbogrds aid sn(r]itcibourds shall include — (15A125V) manufacturer as the distribution equipment, or Allen
does: fiot: relisve: the Cortractar from the necesgﬂy aF A. Submit three master sets of "Shop Crawings” in the existing local conditions offecting work in his controct. ?h Orrmu‘rementsr I?S;th Iﬁnt';eri;l EF“M”‘ laccco‘; ONEe: ¥l - ORTEOE 0:1 SIl “r:'tsno ols 5; Scfh S SIOE'”Q- ; foreign matter (both inside and out). Clean dll light not be permitted. be allowed. Al cutlet boxes shall be flush mounted the panel designation, voltage, phase and ALC.  rating Bradiey or Furnas.
furnishing the materials and performing all the work s form of bond paper 8 1/2" x _H or 11 xIT?' size. He shufi_ examing urchlt_ecturul drawings and spe!:lﬁcohans E tegul ubine hNau ectrical Lode. t';pmysrkﬂn equipme ecessary jor the completion o fixtures using only methods and materiols as unless noted otherwise on the drowings or herein. Boxes required (See Sched I'es) ¢ ' e 'Pu‘n‘el.— A P & S 53824 20015 IGB300 $3733-58
required. by the drawings and the specifications Data shall be reduced on drawings as required to to familiarize himself with the type of construction to be FERES e Mopasen wean sl . o ¥ g etk recommended by the manufacturer. F.  Junction and pull boxes shail be installed where installed in gyp boord or plaster finish shall have code equire ules). Far example, ' HubbellHBL5362 GF5352 165362 HBL5235 PART 16 - DISCONNECT SWITCHES
‘ leave 57 x 3" clear on each drawing for Engineer's shd _for -0” worke-aitd thow: 1wl alfeet e Thetgllation; of ‘ th i ?n racfcr' tu‘ :'nam o setrwced i eqltupmentvl °|r| 17.08 Obtai d f 4 ired electrical it d shown on drawings and odditional boxes shall be gouge goivanized raised covers set to not more than 120/208 V, 3—Pr_mse, 4-wire, 10,000 AILC" The norme Leviton 5362A 6839 5362-1G 5261-CH
1.06 The work specified under this division of the specificotions stamp. Wk 3 e eotrael. wot:k ?ss gpgpr%veedeinré“;csg:;z?egy tc;:; [;::rﬁ,;m UAS fl’:rnslI ‘ ' Iicens‘jalg| e oy er o Tesiired eleciriedl permis A FIRR 2 = PRORUSALS :nstctllied 4 dregui{eﬁi tfcr plling. ef vﬂr% ptrﬁvicfdht t 174" benind ﬂ"ulf ﬁnidSh' Covers Sﬂo‘ljl bebSE|ECt6d with zizdu?erdGorT?r::zlr::u:ﬁ:::ilqrtr\eotﬁo!tzftt:rhedissc::::n::t tc?ned a:::w_sjﬁz GF5342 1G5362 5708 TR The: Eoniralar Sl Tt il stk ey
: . ecation and installation is approved by the Architect. proper openings for devices installed in box. g operated, non fused and/for fused (with Class R rejection

PB. station nomeplotes. Nameplates for fused switches
and panels shall clse indicate fuse type and size.

closs voltmeter and ammeter shal! be kept avoilable at ol
times and this Contractor shali provide service for test
readings when ond os required. All test readings shall be
recorded on an approved form ond submitted 1o the
Architect.

sholl include the furnishing of all labor, materials, B
opparatus 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 ore indicated on the drawings or os noted
herein.

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

All boxes shall be code gauge construction with
screw type covers and shall be installed in accessible
locations.

Manufacturers shall be Steel City, Appleton, RACO or
equals approved by the Engineer.

10.02 Failure to determine existing conditions or the nature of
existing or new construction will not be considered as a
basis for the granting of additional compensation.

features), heavy duty, horsepower rated, disconnect
switches ot all points indicated on the drawings or
required by code. These switches shall be by the some
manufacturer as the distribution equipment.

Architect and consultants will retain copies of the
master set for their records ond return one reviewed
master set to the controctor.

17.09 Maintain lights and quards required for safety. Once device manufacturer has been selected, all
receptacles, switches, and plates in the project shall be
by the some manufacturer, unless noted otherwise on the

Orowings or in the Specifications.

8.03 Construction: Nomeplates shall be laminated phenolic
plastic, black front and block with white core.
Nameplates for emergency system panelboards and
transfer switches shall be red front and back with white

17.10  Remove temporary service after use. 3.02 Boxes mounted to metal wall studs sholl be mourted with

Caddy #MSF metal stud clip, or equal as approved by the
Engineer. Boxes mounted ta either metal or wood studs
shall be mounted with Coddy #766 farside box support, or

PART 21 - EXTENT OF WORK G.  Conduit shall be reamed ond thoroughly cleaned
before instollation and kept cleon after instoliation.

Openings shall be plugged and boxes shall be covered

10.03 The drowings have been prepared to cover all electricol
work under this contract. The Contractor is referred to
all other contract drawings to guide him in the proper

C. Contractor(s) shall, upon receipt of reviewed shop
drawings, obtoin and distribute copies of reviewed
master set as necessary to coordinate work,

PART 18 — CONTRACT CHANGES
16.02 Al disconnect switches shall be fused except for

14.05 Before final acceptonce is made, this Contractor shall, :
disconnect switches thot have individuol fuse protection at

21.01 The extent of the work under this heading of the 10.07 Where tamperproof receptacles are indicated on the

1.07 The entire installation shall be made in a workman [ike
manner, left completely connected, and ready to give
proper and continuous service.

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

{Contractor’s file, jeb site file, record document file,
other prime contractors, subcontractors ond

suppliers.)

0. Shop Drawings are customn prepared dota and shall
show and identify item(s) to be furnished and give
location, arrangement, scale, details, sizes,

instaliation of his work.

10.04 The Contractor shall fuily fomiliarize himself with the

fioor drawings, elevotions, details of construction, feeders,
fixtures, conduit, wiring, service, etc., insofar as it maoy
affect the installetion of the work under this specification
in order thot all necessary materials and labor maey be
provided even though not specifically referred to on the

at his own expense, frame under plastic the sequence of
operations of the sound system, contrels, fire olarm, etc.,
for each ond every item requiring instructions. These
instructions sholl be mounted os directed. He shall cover
same with Architect and/or his selected parties, ond shall
adjust all gpparatus and place same in sotisfectory
operating service as approved by the Architect.

18.01 All changes or deviations from the contract, including
these for extra or odditional work, must be submitted in

writing for the opproval of the Architect/Engineer. No
verbal orders will be recognized.

PART 19 — RUBBISH /CLEANUP

contract shall be the furnishing of all plont, labor,
muotlerigls, and equipment as required to complete work as
shown on the drawings ond as specified under this
heading, and all plant, labor, moterials and equipment not
shown on the drowings or specified, but necessary to
moke instaliation compfete in occordance with the intent
of the contract, to provide first class, complete, ond
operative instollation throughout.

as required to keep conduit cleon during
construction. Al conduit shall be fished cleor of
¢bstructions before the pulling of wires. Al conduit
sholl be as sized obove and shgll not be smaller
than N.E.C. listed minimum requirements.

H. Al work shall be protected ogoinst domage during
canstruction and any work domoged or moved out of

equal as approved by the Engineer. Single metal stud box
clips without box supports are not acceptable for
mounting boxes.

3.03 Sectional boxes shall not be used except where directed
and gpproved by the Architect for installation in
unplastered tile walls and provided conduit connections
gre installed concegled in walls.

core letters. Lettering shall be engraved through front
layer to form 1/4" white characters (1/2" white letters
for distribution panels and switchboords). Branch switch
label shall be 1/47 letiers. Nomeplates shall be securely
fastened to the equipment to be identified, with double
sided adhesive backed tape. Motor nameplates may be
non—ferrous metal not less than 0.03" thick, die stomped.
All nameplates ond their installation are part of this work.

drawings fo be provided, receptacles shall be equal to
Hubbell #HBLSGESH, 20 amp, 125 volt,

10.08 Install receptocles to clear all cabinets, equipment, ete.

10.09 Al receptacles shall have High—impact Thermoplastic or

Nylon {not Thermoset), smooth surface, wall plates.
Where plotes are noted to be engraved or lobeled, provide

point circuit receives its supply.

16.03 Provide dead front type for all exterior disconnects on
grade level when so required by local code.

16.04 All fused disconnect switches shall have n minimum
rating of 100,000 A.l.C. with fuses installed unless noted
otherwise on the drawings.

dimensions, performance characteristics, capacities,
wiring diagrams, finish and other pertinent
information. Each individugl item shall have its own
separate sheet provided for opprovel. (Exomple:
Separate sheets for each panelboard.)

1.09 The complete installation shall be in accordance with the
latest rutes and regulotions of the National Fire Protection
Associgtion and all other Boards and Departments having
jurisdiction. Any itens or requirements noted herein or
shown on the drowings in excess of code requirements,
but permitted under the code, shall take preference
untess speciol permission is obtained from the Architect E
to the contrary.

14.06 Final observotion will be maode upon written reguest from

the Contractor after the project is complete. At the
time of final observation, the Contractor shall be present
or shaif be represented by a person of quthority. The
Contrgctor shall demonstrote, as directed by the
Architect—Engineer, that his work fully complies with the
purpose and intent of the drawings ond specifications.
All igbor, services, ond all instruments or tools necessary
for such demenstration and tests shall be provided by the
Contrector.

PART 15 — MOTOR CONTROL AND SPECIAL COMNECTIONS

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

stainless steel wall plotes in color to match other plotes
and provide engraved filled letters, |f opproved by the i ; : i i
Engieer, bigh-impact Tharmvaslastie’ plotes with “Ged 15.05kif£ disconnect switches shall be provided with grounding
letters may te used for engroving provided that o sample
plate is submitted for cpprovai. Plgtes shall be set
plumb and porallel with the well.  Stainless stasl plates
where used or specified shall be .032" nominal thickness,
non—magnetic.

line after roughing—in shall be repaired ond reset to
the approval of the Architect without additiomal cost
{o the Cwner.

drawings or called for in the specifications. Free hand lettering or adhesive tope type lobel markers

PART 22 — TAXES will not be accepted.

3.04 Where lighting fixtures and appliance outlets are to be
mounted on econcrete or on ploster finish an concrete,
oullet boxes shall be instolled in forms of exact
dimensions from bench marks, columns, walis or floors.
Where lighting fixtures ond opplionce outlet are to be
mounted on masonry walls ond/or plostered furring or
other finish, outlet boxes shall be roughed in to general
location before instullation of walls and furring and shall
be reset to exuct dimensions before walls and furring are
constructed.  All oullet boxes shall be set true to
horizontal ond vertical lines parollet to walls, floors, and
ceilings ond be true to finish lines.

10.05 As the drawings are generally diagrammatic, the Ffinal
layout of the work shall be subject to the approval of the
Architect but the Contractor shall be responsible without
increase in contract price for the coordination of all werk
under varicus divisions of the specifications.

19.02 Clean all electrical equipment and materials of ail
foreign matter (bath inside and out). Clean all light
fixtures using only methods and materials as
recommended by the manufactyrer,

22.01 Controctor shalt include ali applicable local, state and
federal taxes in his bid. Consult the Supplementary I.
Conditions of these specifications relotive to any and ali
tox exemptions permitted for this praject.

8.04 Speciol Electrical Systems (fire alarm, sound system,
emergency systems, etc.) shall be so identified at junction
and pull boxes, terminal cobinets and equipment racks
with a permonent, waterproof means of identification.
(Example — FIRE ALARM). Free hond lettering or adhesive
tope type label markers will not be accepted.

Conduit terminations at panelboards, switchboards,
motor control equipment, junction boxes, etc., shall
be aligned and installed true ond plumb. Woed or
steel bucks or templates shall be used where
required. This work shall also include all steel
supports as required for mounting of electrical
equipment excepting only where steel supports are
specified to be furnished under another specification
heading.

All shop drawings shall be checked and signed by PART 17 — FUSES

this contractor and General Contracter prior to
submittal to the Architect/Engineer. SHOP DRAWINGS | 10.06 This Contractor shall confer with other Contractors
SUBMITTED WITHOUT THE CONTRACTOR'S STAMP OF installing work which may affect his work ond muyst
APPROVAL AND VERIFICATION WILL BE RETURNED arrange his conduit, etc., in proper relation to such work.
BEFORE THE ENGINEER WILL REVIEW SAME. Any domage resulting from his neglect to do so must be
Equipment, materials, ete., not meeting specifications paid for by the Contractor.

and/or drawing requirements shall be returned to the | 10.07 Where necessary to fit and center with paneling of
suppfier for corrections before they are submitted to ceilings and wall spaces, the Contractor must, ot his own
the Architect—Enginger. This Contractor is reminded expense, shift the lighting outiets or other outlets os
that only those materidls specified, approved or required by the Architect.

otherwise indicoted by the project specifications,
drawings, or addenda will be permitted to be used in
constructing the electrical work for this projpct. The

17.01 Cartridge type fuses of proper size as required shall be
furnished ond installed for ofl switches ond panelboards
througheut, and an odditional supply of three {3) spare
fuses of each size shull be furnished in original packages
to the Owner. Furnish @ NEMA enclosure with hinged
cover equal to Bussmann type SFC for storing oll spare
fuses ond locate adjocent to main service equipment.
Fuses for motor and mechanical equipment shall be sized
from the nomeplate dota per N.E.C. requirements.

110 The light and power installation shall operate with the PART 23 — "AS—BUILT DRAWINGS

electrical energy obtgined from outside sources. Such
part of the system as moy be requlated by rules of the
locol wtility company shall, insofar s method of
construction, workmanship and materials are concerned,
be in full accordonce with the stondord proctice ond rules
and requlations of the local utility company.

1010 Color of receptacles and plotes os selected by the
Architect. Verify color prior to ordering.

PART 20 — PROPOSALS
23.01 EC. shall prepare and submit to the Engineer, upon

completion of the project, one complete set of 8.05 Wall switches or other control devices controlling

equipment or special lighting control confiqurations shalt
have either engraved wall plates or shall be provided with
engraved nameplates.

. s 20.01 The Controcter shall consult the General Conditions and

1301 The Electrical Contractor shal furnish, install and the Proposal Form for proposals and subdivisions of the reproducible "As Buill” drawings for the electrical porlion
connect gll wiring, conduit, boxes, toqgle switches, thermal work required. of the project
switches, disconnect switches, remote push—button ’ J
stations not included in magnetic starters, etc,, for all '
equipment requiring electrical power that is furnished by
other contractors and/er the Owner, as required for o
complete ond operotoble systern.  The Electrical
Contractor shall receive, install ond connect all magnetic

10.11Provide dupiex recepiacle on separate circuit beside each
telephone termingl board location and other

Where conduits cross construction expansion joints, communications equipment requiring 120 volt power.

Contractor shalt provide Appleton XJ or equal
expansion couplings with copper bonding umpers.

3.05Install all outlets in a secure ond substantiol manner ond
locate so os to be cornpatible with space, construction
and equipment requirements ond with the work of the
other trodes.

23.02 Drawings shall clecrly ‘ndicote ony and all approved
devintions (i.e. addendum iterns, chonge order dato, etc.)

. ) from the Project Bid Documents.
21.01 The extent of the work under this heading of the K.

contract shail be the furnishing of all plont, labor, 23.03 These drawings will become the property of the Owner

PART 21 — EXTENT OF WORK

1.11 This Contractor shail coordinete his work under this PART 9 — WALL SWTCHES

divisieon of the specifications with the work of other
trades wherein it moay be interreloted. His work shall be
done in such an order that there will be no interference

PART 11 — FLOOR BOXES 17.02 Fuses shall be manufoctured by Bussmann Mfg. Co.,

Could—Shawmut Co., Littelfuse or opproved equal by
Engineer. Fuse types shall be installed as follows:

Where conduits ore installed in concrete, ali
connectors and couplings shall be water tight or

10.08 All outlets shall be set in such a manner as to finish

flush with wall and ceiling lines unless marked to be 9.01 Woil switches in general, used to control lighting, shall be

quiet operating, fisted by U.L. and conform to NEMA 11.01Unless noted otherwise on the drawings, flush floor boxes

3.06 Furnish and instali plaster rings for ofl bexes instoiled in

in installing, nor delgy in compietion, of any part or ports
of each respective trade, thereby permitting all
construction work to proceed in its natural sequence
without unnecessary delay,

Before submitting his bid, the Contractor shall familiarize
himseif with the rules of all governing bodies having
Jrisdiction ond shall notify the Architect in submitting his

first review of submittals {shop drawings) will be
provided as indicated at no chorge to the Contractor.
However, subsequent review{s) of resubmittals
required by “Rejected” status from the origingl review
will necessitate the Electrical Contractor being
chorged by the electrical consultant o fee of $565 per
man-hour, with o minimum chorge of $100 for each
item resubmitted. It is intended that all electrical

exposed or surfoce mounted on the drawings. The height
of brockets, switches, outlets, etc, are to be as directed.

10.09 The Contractor shali obtoin from the Architectural and

Structural drawings the exact location and size of spaces
available for his apperotus and material and shall install
them accordingly. In cose the space allowed is not
sufficient, or on obstruction interferes with placing them
as shown or specified, the Contractor shall obtain

starters and controllers, capacitors, power factor
correclion devices, transformers, alarms, beils, horns,
relays, remote switches, ete, for equipment supplied by
others, {l.e. starters, capacitors or power factor
correction devices for mechonical equipment, etc.). In
general all mojor equipment will be specified to be
foctory prewired with only service and interlocking required
ot the site by the Electrical Contractor; however he shall
check all divisions of the specifications to verify if the

materials, and equipment os required to complete work as
shown on the drawings ond os specified under this
heading, end dll plant, labor, moterials and equipment not
shown on the drawings or specified, but necessary to
make instollotion complete in accordance with the intent
of the contract, te provide first class, complete, and
operative instaliotion throughout.

and will be for his future reference file, record document.
DIVISION 16 ELECTRICAL
SECTION 16020
BASIC MATERIALS AND METHODS

PART 1 - CONDUIT

rated for direct burigl in concrete.

L. Mechanical equipment service clegrances and
electrical apparatus service clearance as specified in
their respective manufocturer's product data shall be
maintoined free frem conduit obstructions.

M. Al conduits routed below grade shall be minimum
307 below grade unless noted otherwise on the

3.07 Boxes for exterior or wet location work (where permitted

plastered (or gyp board) ceilings and walls.  Verify
constriction with genera! construction drawings.

or approved) shall be Appleton or Crouse—Hinds Type FS
or FSC for shallow devices and Type FD or FDG for deep
devices. Boxes for ceiling mounted light fixtures shall hove
approved no—bolt fixture studs. Boxes used os pnction

8.02 Switches shall be single pole, two—pole, three—way, or

standards os weil os the lotest Federal Specification
W-5-~898e.  Certification that swilch meets this
specification shall be submitted to the Engineer for
approval.

four—way, as cdlled for on the drawings. Groups of
switches sholl be under one cover plate  Where switches

shall be equal to Steel City #68 Series RFoor box with
P-60-DS cover plate for power and P-60-1,/2—2 cover
plate for telephone and data outlets. Provide with carpet
flange for floers with carpet.  Verify exact location with
Architect prior to rough—in,

11.02 All floor boxes shall be cleaned of all construction

debris and dirt.

Main Service and Distribution Feeder Protection:
Gould
Bussmon  Littelfuse Showrmut

KRP-C /K TNKLPC A4R0Q

Gould
Littelfuse Showmut

601 amps and larger

Bussman

boxes shall have beveled edge flat steel blank covers. are in fire rated walls groups of switches shall be

bid, if in his opinion, any work or maoterial specified is
maximum of 2 gangs under one cover plate.

contrary to such rules. Otherwise, the Contractor shall
be responsible for the opproval of ofl work and materiols

submittgls be made in o compiete and timely fashion
such 0s to permit a comprehensive and thorough
review of same.

PART 22 — TAXES 11.03 Wnere fire rated 'poke~through’ devices are specified,

Controctor shall install devices afler concrete pour and

instructions from the Architect and shall install them os
directed without extra charge.

equipment is specified foctory prewired and if not, then it

s . drawings.  All conduits routed below floor siabs shall
shall be the responsibility of the Electricol Contractor to

1.01 Moterials: be installed @ minimum of 47 below the slgb.

3.08 Location of outlets on smoll drawings is approximate end 600 volts and less (Class L)

: : ; ; provide the complete wiring of the equipment in 22.01 Controctor shall include all applicable local, state and ] 4 - . | verificati i . ith R d
ond, in cose the use of any material specified is not _ o ) 10.10 The above provisions refer only to the exoctness of accordonce with wiring diagrams, and temperature control federal toxes in his bid. Consu't the Supplementary A Al it hall b listed bel . exact dimensions for location of outlets shall be as taken [ 9.03 Al Switches shall be roted 20 A qt 125 V. — 277 V. E:fter fina verfiaalion: g location with Owner. Fire rate 600 omps and less  LPN-RK  LIN-RK AZD-R
permitted, o substitute shall be approved by the Architect F. Eoch shop drowing sheet shafl indicate job name. i : : . ! ! o ek ; i conquits and raceways shall be as listed below. PART 2 — WIRES AND WRING from targe scale drawings ond details on drawings or as unless specified otherwise. poke-through' devices shall be spaced apart from each
v SRl 56 Brovitad GF o ieraoe b mnck 9 J positions that cannot be determined from the drawings drawings provided by the other contractors and/or the Conditions of these specifications relative to any and all No other wiring or raceway systems will be allowed. , g wing 9 p athar o3 requlbed by the momrcturer-ard Ul 250 volts and less (Closs RK1)

P ; tax exemptions permitted for this project. directed by the Architect. Outlets shall be located 5 e Y HE3 o2t BOO omps ond less  LPS—RK  LLS-RK ABD-R

and do not permit placing apparatus distinctly different

' Qwner, to the Electrical Contractor. Al interlocking of
from that shown on the drowings.

: ; 2.01 American, Scuthwire, Essex, or equal code gauge wire,
equipment shall be by the Electricol Contractor. B

generally from column centers and finished wall lines or
rated 600V, finished with fadeless color coding and

Ceiling outlets shall be

G. Shop drawings submitted without contractor's . . : ) 9.04 Switches: (Verify colors
113 Unless noted otherwise on the Drawings, or elsewhere in sign?:tures 0? approval and verification wil not be Rigid conduit (GRS.) and intermediote metal to center of joints of wall panels. (Verify ) 11.04 PVC floor boxes may be used in lieu of floor boxes 800 wcltarand fees (Eluss: RET)

these Specificotions, the singul Pravide’, Furnish’, i : . . . . . - conduits (IMC) shail be standard size, hot di ing Underwriter's label. hall led i i il : i i indicated above. PVC floor boxes shall be equal to
ore:‘;:st;ﬁcgloctc;dmgz th: ;;r;il:n:; “::f?: th:’s: o el TO.?T;h[Isd_CcntroitqrIsho[l d? c(l]”f cutl:ng_ ur;d”p;’.kh'"? of L 15.02 Al control equipment requiring piping coqnecliong to air, | PART 23 — "AS—BUILT DRAWNGS goivunizecg ste)el conduit, mini:nrum 1/2° trudlz size, 223;:? wi?h E;:'(:::rrt:esctcﬂforﬂ:s; ?oqthzeNE?igngrnm Itr:)Stgtlxlggt:tinelg::ﬁit;?o?fsfr;ltfp;ggf: Stns il sepeies Manuf: (Serles 4) Toggle HaRi Walker, Wiremold, Hubbell, Carlon, with metal qcovers, : ' .
Specifications shall mean to completely furnish, install, H. Shop drawings shall be submitted on wire, devices, hzlrei:gspn;gi;;l'lc.ls !zliqiltfucttizzl r:erl':;e? ushlglrll I.?e :Str :T,ger' ?Lﬁlgé ?S[t', I{r;:: ::Joct':":SCE:f:orguuscol:f;:j”ig:ves 23.01 E.C. shall prepare and submit to the Engineer, upon as manufactured by Triangle PWC, Inc., Alfed, or Electrical Code requirements. No. 8 gauge and farger P &S 20ACT 20ACT-L  20ACT—CPL Receptacle covers shall be double flap, telephone and Motors and Primary Feeders for Transformers:
and connect each item, and if such is a port or fixtures (including distribution curves), gear, systems, without the upproval of the Architect and all such cutting uqug’i}ols, pressure con{,rol, etc, will be furnished and completion of the project, one complete set of equal. Rigid conduit and IMC shall be provided with Shﬁﬂ be sttrcn:ed ond Na. T?dgouge ond smaller zm_be 3.09 Clock outlets shall be mounted 8~0" above floor unless Hubbell 1221 HBL1220L  HBL1220PL dﬂtﬂdwrﬁfs sl bethwfgb'”?"m 2”/;|/2 L”S‘ffts-f Unless | 986 voits and tess
pomponems ormEslen g aills syt shul e conduit, etc. shall be done in a manner directed by him. installed under “Mechanical Work". reproducible "As Built” drawings for the elecirical portion tepnied tullhgs- aad couglitgs. fn A SiBES , Apdogrstranied; uilaes aoled ollieswiseon (e dranings otherwise noted on the drawings. Al other outlets shall Leviton 1221-2 1221-2L 1221-PIR e o e CRIWRgS; G, Tlgar doxes: oy (Class RK5) FRN-R FIN-R  TR-R
functional with oll items and components provided. of the project 2-1/2" to 47, contractor may use Allied 'KwkCouple Stranded conductors shall only be used on devices und be mounted ot heights cbove floor os called far on the Arrow— similar devices shall be either metal or PYC, no

8.03 Product Data: Product Dota includes monutacturer's 10.12 Al patching_shcll‘be done in a neot ond workman-tike | 4503 Al line and low voltage wiring, conduit and connections 'ﬁlli_ngs in Iie:.| oilindividual steel cou.plings. Wh_ere tugs thot ore UL listed for use with stronded conductors. drawings or gs dir_ected.. Bra;:ket lights over rnirr.ors shall Mart 1221 19911, 1991PL intermiing of same types of floor boxes will be allowed. 600 volts and less

printed specifications, instructions. recommendations, manner, meeting with the opproval of the Architect, by required to control equipment and/or dampers are a part | 23.02 Drawings shall clearly indicate any and all approved Kwik—Couple’ fittings ore used exterior for vertical be centered on mirror with 27 cleorance above mirror. (Class RK5) FRS-R ISR TRSR

2.02 Wire smoller than No. 12 gauge shall not be used urless
specifically called for on the drawings.

Once device manufacturer has been selected, all swilches,
receptocles and plates in the project shall be by the
some manufacturer, unless noted otherwise on the
Drawings or in the Specifications.

PART 2 ~ RULES AND REGULATIONS risers, install fitting with taper end up. A Tgreen”
ground wire, sized per NEC 250-85, shall be installed

in glt conduits containing phose conductors.

mechanics of the particular trode Involved. Any
penetrations through roof shall be made with "Stoneman”
flushing connections as manufactured by Stoneman
Engineering and Menufacturing Co., Inglewood, Calif., and
any penetrations made in exterior or bosement foundation
walls shall be secled with Thunderline "Link—Seql”
connections, gs manufoctured by Thunderline Corporation,
Wayne, Michigan.

pertinent catolog pages and similar information. Such
data shall be marked to identify the data applicable to
the Project. Submit three copies. Architect and
consultants will review, note and record action ond make
copies for their files. One submitted copy then will be
returned to the Contractor who shall reproduce and
distribute copies needed for Project Work,

deviations (i.e. addendum items, change order data, etc.) PART 12 — CONTACTORS AND RELAYS

of this section. Provide and install line or low voltoge
from the Project Bid Documents.

wiring to oll dampers as required for system operation,
All low voltage wiring, conduit, connections and/or
terminations are by the Fiectrical Contractor unless
specificolly noted otherwise within the bidding documents.

3.10 Boxes for switches and receptacles installed in coiumns

: 17. in , unl h
shall be located off center to allow for future partitions. 03 Closs T fuses will not be accepted, unless they are

port of a manufacturers assembly or approved by the
Engineer. Class J fuses may be used os on dlternste to
the Class R fuses listed above.

201 All work under this heading shall comply with the latest
rules and regulations of the National Electrical Code
Standard of the National Fire Protection Associgtion and
with all laws, requtations and ordinances of the utility
company, City, County and State.

12.01 Shall be os manufactured by Cutler—Hammer, General
Electric, Siemens, Alten Bradley, or Square "D7. They sholl
be as sized on the drawings.

2.03 Unless noted otherwise on the Electrical drawings or
herein, gll wiring for all systems shall be routed within
conduit, shall be of the some insuiation type and shall be
continuous between outfets ond boxes (with no splices or
taps into conduit). Splices end taps in outlet boxes shall
be twisted pints. UL opproved pre-insutated spring
pressure connectors shall be used for branch circuit
cannections. Connectors shall be installed so that alt
conductors are properly insulated.

23.03 These drowings wil become the property of the Owner
and will be for his future reference file, record document. C
OIMSION 16 ELECTRICAL

EM.T. (thinwall conduit) shall be minimum 1/2° trode
size, as monufactured by Triengle PWC, Inc., Allied,
or equal. Provide EMT with Thomos and Betts, or
equal, UL listed steel or die—cast type fittings.
Indenter type fittings shall not be used. Centroctor
moy use Allied "Kwik—Fit' fittings in lieu of individuel
fittings. A "green" ground wire, sized per NEC
250-85, shall be instolled in all conduits containing
phose conductors. EM.T. conduit shall not be

3.11 Boxes for switches at or near doors shall be installed on
the side opposite the hinge and within 6" of the door.
Verify door swing direction prior to rough—in.

9.05Pilot light switches shall be illuminated toggle switch
lighted red in the "on" position. Key switches sholl be

17.04 Fuses installed on project shall be by one manufacturer
master keyed.

12.02 Al d rel I T : ix M
2 contactors and relays shall be "T" (Tungsten) rated only. (Do not intermix Menufacturers )

15.04 It sholl be ossumed the Contractor has familiarized
himself with the equipment to be furnished by the other
contractors ond/or the Owner in connection with this
work and that provisions for such cennections and work
have been included in the Controctor’s price. In no case
will extra remuneration ba aliowed for such work.

SECTION 16020

2.02 Drowings and specifications indicate the minimum
standards of construction. Should any work indicated be
substandard to any crdinance, law, code, rule or
requtation bearing on work, the Contractor sholl execute
work accordingly, without increased cost to the Owner,
but not untl he has referred such varionces to the

B.04 Quantities of materials will not be verified by the
Architect or Engineer. Submittol Review stomp on shop
drawings does not constitute review of quontities listed on
shop drawings.

312 Rough—in outlets for electric water coolers so as to be PART 13 — TIME SWITCHES

concealed behind coolers, but remain accessible, in
occordance with recommendation of equipment supplier,

9.08 All switches shall have High—lmpact Thermoplostic or
Nylon (not Thermoset), smooth surface, wall plates.
Where plates are noted {o be engraved or labeled, provide
stainless steel wall plates in color to match other plates
and provide engraved filled fetters. |f approved by the

1013 Any holes or voids created in floors, ceilings ond wolls, BASIC MATERIALS AND METHODS
including any spaces or gops around conduit or equipment
possing through such areos, which compromise the

applicable rating of the floors, ceilings or walls, shall be

13.01 Time switches by Tork, Intermatic, or Paragon equal to
those shown on the drawings or specified below, and

PART 1 — CONDUIT approved by the Engineer, will be acceptable.

2.04 All control wiring shall be copper, solid or stranded, #4 3.13 To prevent sound from treveling through wolls, electrical

Architect for his approval,

2.03 This Contractor shall provide end install only the brands

of materials and equipment specified herein, or equipment
All material
ond equipment shall be listed ond labeled by Underwriters

opproved by the Architect—Engineer as equal.

Laboratories, Inc., indicating compliance with nationally
recognized stondards and/or tests.

PART 3 — PERMITS, FEES AND INSPECTIONS

3.01 Secure ond pey for all necessary and usual permnits, fees,

inspections and certificates required for this waork and
deliver permits and certificates to the Architect for
transmittal to the Owrer before fingl gcceptance of the
project.

8.05Engineer's review of Compliance Submittals will not relieve

Contractor from his respensibility for any deviations from
the requirements of the Contract Documents unless
Centractor, hos in writing, called Engineer's ottention to
such devigtion at the time of submission ond Engineer
has given written approval to the specific deviation, nor
shall any review by Engineer relieve Contractor from
responsibility for errors ond/or omissions in Compliance
Submittals. No work shall be fobricated until the
Architect's review hos been obtained. Any time delay
caused by correcting and resubmitting shop drawings will
be the responsibility of the Contractor,

PART 9 — OPERATING INSTRUCTIONS:

9.01 The Controctor shall submit dlong with the shep drowings

of the equipment, three (3] copies of cperating
instructions for ali items. instructions shall be prepared

segled with an intumescent material equal to "3M Fire
Borrier Caulk, Putty or Strip Sheet”, "Carberundum
Fiberfrax Fyre Putty’, "Tremco X-ferno Fire Products™, or
‘Rectorseal Metocalk™ Materiat equal to the above and
meeting UL. 1478 may be used. All installations shall be
per manufacturer's exact instructions.

1014 All drilling of holes through concrete shall be accurately

ond carefully done by using a "Concrete Termite™ drill.
The use af @ star dril or air hammer for this work shall
not be permitted.

1015 This Contractor shail do all painting ond finishing of all

elecirical equipment installed in finished areas. Al work
shall be performed in accordance with the Architectural
specification section on "Painting and Finishing™, Al
colors and finish applications shall be as directed by the
Architect, ({Painting is not required of receptacies,
switches, circuil breakers, efc., unless specificaliy so

15.05 Connections to all equipment have been designed for

units as specified on the drawings or in the specifications.
In the event eguipment or controls differ on approved
mechanical shop drowings, it shall be the responsibility of
the supplying contractor to coordinote electrical
connections 1o the units ond reimburse Electrical
Contracter for any changes in system design. These
changes shall not inwolve additional cost to the Owner,

PART 16 — GUARANTEE

16.01 This Contracter, by the acceptance of this specification

ond the signing of his contract, acknowledges his
ocquaintance with the requirements and guarantees that
every part used in constructing the system os herein
described will be of the best of its respective kind that
can be obtained and will be erected in o most thorough
and substantial manner by none but experienced workmen.

1.01 Materials:

A All conduits and roceways shall be os listed below.
No other wiring or raceway systems wil be allowed.

B. Rigid conduit (G.R.S.) and intermediate melc
conduits (IMC) shall be stondard size, hot dip
galvanized steel conduil, minimum 1/2" trade size,
os monufactured by Triangle PWC, Inc., Allied, or
equal, Rigid conduit and IMC shali be provided with
threaded fittings and couplings. In trade sizes
2-1/2" to 4", contractor may use Allied "KwkCouple'
fittings in leu of individual steel couplings. Where
Kwik~Couple’ fittings are used exterior for vertical
risers, install fitting with taper end up. A "green”
ground wire, sized per NEC 250-95, shaoll be instaled
in oll conduits containing phase conductors.

installed in earth or below grade.

D. Al conduit installed in wet locations, exposed exterior

to the building, or subjected to physical abuse (i.e.
industrial locotions), shall be rigid steel conduit

(G.R.S.} ar intermediate metal conduit {LM.C.). Al
conduit instolled in eorth or below grade shall be

rigid steel conduit (G.R.S.), intermediate metal
conduit (LM.C.), or UL opproved scheduie 40 2.V.C.
conduit.

E. Thin wail conduit {EM.T.) may be used where code
permits except as outlined above,

F.  Short runs of galvanized or liquid tight steel flexible

conduit may be used when approved by the Engineer.
(Minimum 1/2" {rade size.) A separate “green”
greund conductor (sized per N.EC) shail be instclled

Ga. or larger depending upen current reguirements, with
insulation type for 90 C. rating. Where stronded
conductors are used, provide with spaode type insuisted
copper terminals. Unless noted otherwise on the
Mechanical drawings or herein, oll mechanical control
wiring for all systems shall be routed within conduit, shall
be of the some insulation type and shall be continuous
between outlets and boxes (with no splices or taps into
conduit).

2.05 5ee riser diagrams ond/or other sections of the

Specifications for types and rotings tor sound, fire alarm,
control and other special cables.

2.06 Wires for general use within the building shall be type

THHN or type TAWN, 90 degree rated except where called
for otherwise on the drawings. Type THHN or type THWN
shall be used at the temperature roting of eguipment

devices serving different rooms shall not be mounted in
the same stud space. Through—wall boxes sholl not be
used. In fire roted wolls or partitions, outlet boxes on
opposite sides of walls or portitions shall be separated by
a horizontal distance of not less than 24 inches.
installation shall be per UBC with fire stopping pads
manufactured by International Protective Coating Corp.
Qutlet boxes larger than 4" square shall not be installed
in fire roted walls or portitions.  Verify location of fire
rated walls or partitions with Architectural drowings prior
to rough-in.

3.14 Provide blank cover plates for all outlet boxes not used.
Plotes in finished areas sholl match those specified for
switch and receptacle devices. Blonk cover plates for
pnclion boxes supplied from the emergency system or
fire alarm system shall be painted red.

9.07 Color of switches and plates shall be as selected by the

Engineer, high—impact thermoplostic plotes with filled
letters may be used for engraving provided that a sample
plate is submitted for opproval. Plgtes shaoll be set
plumb and porallel with the wall Stainless steel plates
where used or specified shall be 032" ngmingl thickness,
non—magnetic.

Architect.  Verify colors prior to ordering.

13.02 Exterior lighting or interior time switches shall be

Intermatic ET70115C Series, 7 doy with carry—over, unless
specified otherwise. Set time switch per Owners
Requirements.

13.03 All time switches shall be provided with momentary

contacts if required.

13.04 All time switches shall be provided with manual bypess

switches and stondby battery systems
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by the- monufoctucer of the equipment, EM.T. (thinwall conduit) shall be minimum 1/2° trade

size, as manufactured by Triangle PWC, Inc., Allied,
or equal. Provide EMT with Thomos and Betts, or
equal, UL listed steel or die—cost type fittings.
Indenter type fittings shall not be used. Controctor
may use Allied Kwik—Fit" fittings in iieu of individual

termination lugs, environmental conditions, and as Code
ailows. Wires for other than general use shall be gs PART 4 — INSTALLATION OF SWITCH PLATES, ESCUTCHEONS,

hereinafter specified for specific services. ETC.

noted on the drawings. C.
gs) 16.02 He guarontees that all conduit as provided within and

by this specification will be free from all obstructions of
every description and will be free from holes or broken

places and be well bonded together. He guarantees thot
all wiring and conduit to be used in construction of this

in all flexible conduits. Type AC "Armored Cable”,
Type MC "Metal-clad Cable”, or "BX" cable shall not
be used in any manor unless supplied os part of o
manufoctured flexible wiring system for lighting and
approved by the Engineer.

PART 4 - SERVICES
9.02 After the operating instructions have been approved by

the Engineer, the Contractor shall frame one {1) sel
under plostic and mount near the equipment described.

10.16 The Electrical Contractor shall confirm the exact
electrical requirements for all equipment supplied by
others ond installed or connected by the Electrical
Centractor. The specific work performed for the

4.01 This Contractor shall pay for oll expenses, deposits,
reimbursements, etc., required by the local rules and
codes for the service to the building, complete ond reqdy

4.01 i shall be the duty of this Contractor to exgmine the

2.07 A "green” insulated ground conductor, sized per N.E.C.
o Wi gt plaster, painting, and other finishes before making his

25085 and/or ns shown on the drawings, shall be

f , 9.03 The Contractor shall af btain olt focturer’ ; i ; ; i roject will be nd unused. i " - : ; ! : : o i i i
HRER insetrustri'oL sznjclus o:dsop?oviz: onerzzr;]precleur:;tsof "os It?'lsemrlie?th:?rlr:Ln?gyezs;t;f'::']er;t bs;tmtl:]ebesr:gpcgnformum;? :v'.:teh PO new and unused fittings. A "green” ground wire, sized per NEC G UL approved schedule 40 P.V.C. conduit may only instatled in each conduit containing phase conductors. ::::g:}:yol“tloﬁ?‘;:z 1“errthpit);::§eq:gcrzsg'i% :F:!:: - DESIGN
. ) ity ishe rawings 250-95, shall be instelled in all conduits containing be used where conduits ore to be run in earih or o '
4.02 This Contracter sholl bear all enses involved for th i i i ; : ; o . i

w:rn 4:& Siw sal b kheu B|:;frim| il e buitt |dtr‘m\ungfst:nd turn tthese over to the Architect upon equipment supplied- In the event the shop drawings phose conductors. E.M.T. conduit shall not be betow slabs. P.V.C. conduits shall not be used above | 2.08 Where quantities of conductors in g racewoy system cre ;ir;ﬁ?fl}sslzzﬁu;:;ft}(:ﬁ 'rs:u;:]ml;g. H?kshqllﬂr]efusertto fcort\:]pleste' ICE =

p 8¢ completion of the project. establish requirements distinctly different than the installed in earth or below grade. grade inside or cutside of the building, uniess not specifically indicoted, provide the number as required whe ulty work on the part of others is L Ies (%’ O}.H,n F \ 2 =
temporary and permanent) to the building ready for ) requirements shown in the contract documents, the specifically noted otherwise on the drawings. Use to maintain function. contrel and number of circuits os found, and he shail promptly report the trouble to the y | Ah DRAWN = &
operation, except as specifically excluded on the drawings. | 9.04 The Contractor shall keep in o safe place all keys ond Contractor shall be entitled only to an adjustment of the 0. Ali conduit installed in wet locations, exposed exterior GRS elis ond risers, both horizontal and vertical. indicated. ' Architect. E ) ) vy ) _ _ ICE &
Al temporary wiring shall be instalied per the National special wrenches furnished with equipment under this difference between the work shown and the work required to the building, or subjected to physical abuse (ie Use conduit adopters when converting from P.V.C. to r_ﬂ%mccrlng, huwctjlng’, l_anc{ r!:)rmlruz)
Electrical Code. This shall inctude guard posts around contract and shall give some to the Architect at the with full credit for labor and materials shown on the industrial Iocut;ons) shall be rigid steel conduil . steel conduit. Branch circuit and feeder PVEI- ’ ~ = s £ ——— SHEET
tronsf d pedestals tility company standards. completion of the project. iginal ings. ! : : ; e i i ;
Vr;?fio;;n;;?etqen instullatign é’:; ;Joéét{oﬁg OF; pgd moun; zr . el original drowings (6.RS.} or intermediate metal conduit (LM.C.). AN conduit to be 3/4" min. Concrete encase all 08116.00-041 924 North Main (316) 264-8008 ICE
pole mount transformers with the local electric utility 10.17 The Electrical Contractor shall provide ail trenching and conduit installed in earth or below grade shall be gondait 'nsltfﬂw o grod: :I}eriusop noéed At g O Wichita, Kansas 67203 (316) 264-4621 fax E2
company and bid installotion to comply with their backfiling for underground conduits. Unless noted rigid steel conduit (GRS.), intermediate metal PN g, (UL. approved sche W AR W www.rbkansas.com E-mail: info@rbkansas.com UTIITY
requirements. otherwise in other divisions of these specifications, all conduit (IM.C.}, or U.L. approved schedule 40 P.V.C. plostic spocers). Al P.V.C. conduit shall be provided 4 Integrated Consulting ; ' ¢ e : OF

4.03 This Contractor shall consult all lecal deportments to trenches shall be bockfiled end compacted with materiol conduit. with o separote “green” ground conductor, sized per e i ICE
verify requirements and bid installation of service in defined by the United Soil Classification as ML or CL (silt . NEC. * tngineers, Ine. JRAWING FILE PROJECT NUMBER DATE
aecordance with local codes and utility company and clay of low to medium plas(icity). Compaction shall E. Thin wall conduit (EM.T.} may be used where code IR W TR s e e e W s R g 1 6
standards. be to 90% of ASTM D698. permits except us outlined above. d e G R 47284728 October 2008
| :




