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GENERAL REQUIREMENTS FOR ALL ELECTRICAL WORK

The looation of all conductors, conduits, junction boxes, ground boxes, ond elecirical services is diagrammatic only and moy be shifted
by the Engineer to acociwnodote locai conditiens.

Materials sholl be new and unused. Moterials and installotion shall comply with the applicable pravisiens of the Noticnol £lecirical Code
(NEC), Nationol Electrical Manufacturers Assocciatien {NEMA) stendards, and shall be Underwriters Laboratories (UL} Listed unless other-
wise shown on the plans or specifications or approved Dy the £nginesr in writing. Foulty fabricoetion or poor workmanship in ony moteriol,
equipment, or installation shall be justification for rejectien. When reference is mede to UL, it can be considered to mean a Nationoily
Recognized Independent Testing Lab (NRTL}. Comporable stondards of Conadian Stondard Association, Electrical Testing Laborotories or
Faotory Mutual con be equal to the referenced UL stondord, Whnere reference is mode to NEMA |isted devices, IEC |isted devices sholl not
be considered to be on acceptable equal to o NEMA |isted device. Acceptable devices may have both a NEMA ong 1EC listing.

With the exception of high strength bolts, miscellaneous nuts, bolts and hardwore may be stainless steel when plans specify galvanized,
provided that belts are 1/2 inch or less in diameter. The Contractor shall provide the follewing electricel test instruments as required
by the Engineer to confirm complionce with the sontract and the NEC. Those test instruments are voltmeter, omp probe, megger (1000 volt
0C} and torque wrenches. All meters shall have been properly salibrated within one year. Calibration certification shall be provided 1o
the Engineer upon request. Calibration certification tag shall also be applied to the meter. The Coniractor shall operate meters during
inspection as requested by the Engineer. Grounding shall be os shown on the plans and in accordonce with the NEC. Metallic conduit,

light poles, luminaires on bridge structures, and all metol enciosures shatl be bonded to the system-grounding conductor. The ground rod
in each ground box or jungtion box at the bridge ends, and in each greund box installed for underpass lighting wilt also be bonded to the
system grounding conductor. The grounding conductor shall be bare or, If insulated, shal? be green. Ground reds, connectors, ond bonding
jumpers will not be paid for separately, but will be subsidiary to the varicus bid Ifems.

SUBMITTALS:

The contractor shall submit for approval six (6} copies of cotalog cut sheets for each of the foilowing three (3) cotegories.

Category 1. Eleciricat services including photocell.

Catogory 2. Breckaway disconnects, heat shrink tubing, beot shrink filler tepe, GelCaps and ground boxes which will include

loading copacity certificotion.

Category 3. Highmost ossembly kits, when applicable. See Item 614 "Highmost 1)lumination Assemblies", Submittals sholl be legible and
shall be marked to indicate whieh product on a cut sheet is to be supplied. Where manufacturers provide warranties and guarantees as a
custenary frade practice, the Contracter shall furnish to the State such warranties and quarantees.

Any deviation from plans or specifications, including deviations due to pian error shauld be prominently displayed on the submitfal.
Any changes not prominently moted in submittal and incorporated into the work without proper authorization will constitute grounds for
rejection of that porticn of the work.

CONDUTT

A. MATERIALS

t. Conduit ang fittings shall be UL Listed for the intended use shown on plan sheets,

2. Conduit sholl be the type shown by descriptive code or shown elsewhere on the plons. Substitution of the various types of conduits
will not be permitted. Al flexible conduit in rigid metollic conduit (RMC) systems shall be Liquidgtight Flexible Metal {LFMC)
conduit. All flexible conduit in PVC systems shall be Liquidtight Flexibie Non-metallic conduit {LFNC).

3. All exposed conduits shall be RMC, unless otherwise specifically shown on the plons, All metal conduit sholl be properly grounded.

4, Couplings, connectors, conduit bodies, grounding bushings, and offset nipples for RMC shail be electro-zinc plated steei or hot
dipped golvanized mal leable iron, threaded or threadless compression type, rain-tight and shall be UL listed for the intended use.

5, Exponsion joints for metal conduit shall be provided with on internal or external bending jumper and sholl be UL |isted.

6. Unless otherwise shown on the plons, junction box minimum sizes shall be in accordonce with the following toble which applies to
the greatest number of conductors entering ihe box through one conduit with no more fhan four conduits per box. When a mixture of
conductor sizes are present, the conductors shall be courted as if all are of the larger size, Situations not applicable to ths
table shali be sized in accordance with NEC 370-28.

AVG 3 CONDUCTORS 5 COHBUCTORS 7 LCNDUCTORS
#1 0" x 30" x 4" 12" x 12" x 4" 16" x 16" x 4"
"2 " x 8" x 4" 10" x 10" x 4" 12" x 12" x 4"
#4 "x g x4 10" x 10" x 4" 10" x 10" x 4"
86 B” % 8" % 4" 8" x 8" x 4" 10" x 10" x 4"
#8 8" x 8" x 4" 8" x 8" x 4" 8" x 8" x 4"

7. RMC system junction boxes equai to or smoller, In any dimension, thon 12 x 12 x 6 (HxWxD), surface mounted ond containing
conductors #8 or larger, shall be hot dipped golvanized cast iron with minimum wall thickness of 3/16 inch, shall have external
mounting lugs, and shall be UL |isted Crouse-Hinds Type WAB, 02/Gedney Type YS or approved equol. Unless otherwise shown elsewhere
on the plons, RMC system junction boxes larger than the aforementioned boxes but equal to or smaller, in any dimension, than 18 x
18 x 6 (HxWxD) shall be 14-go. stainless steel; AMC system junction Doxes larger thon 18 x 18 x 6 (HxWxD) shol!l be 12-ga. stoinless
steel, All metal junction boxes sholl be equipped with a thireaded hole or lug for greunding. S$tainless steel boxes 12 x 12 x 6 qand
larger need not be YL Listed but shall meet the other requirements of the NEC ond shall hove ribs, stiffeners, or thicker metal and
shall have external mounting feet. Junotion boxes with an internal volume of more thaen 100 cu. in. may be supported by cornecticn
of two or mere rigid metal conduits, where specifically shown on the plans or where approved by the Engineer.

8. Junction boxes containing only ¥18& or #12 AWG conducters sholi be Crouse Hinds Type GRFY, Appleton Type JBOX, two-gang FD, or
similar approved cast iron box. Boxes shall be sized occording to NEC Table 370-36(al.

9, IMC ond EMT conduit shall not be used unless specifically required by the plan loyout sheets. Junction beoxes in EMT cenduit systems

shall be made from galvanized sheeting and sholi be UL listed and approved for cutdoor use, unless otherwise noted on the plans.
Sheet metal junction boxes shall be sized in accordance with the NEC, Junction boxes for IMC cenduit systems shali meet the
requirements of bexes used with RMC systems.

10, Junction boxes in PYC conduit systems shall be PVC, intended for outdeoor use, unless otherwise noted on the plans.

11. Eloows in PYC conduit systems ocne inch ond larger shalt be rigid metal, with the exception of traffic signal systems which may hove
PYC elbows instead of rigid. If any part of the rigid metal elbow is turied less than 18 inches underground the eibow and rigid
metal extension shall be grounded. Grounding shall be accomplished by means of o grounding bushing installed cn the extension. Un-
less specifically shown on the plons, rigid metal elbows containing, or entering ground boxes containing only communications con-
ductors, loop detectors, or other low voltage power limited circuits need not be grounded unless a ground wire is present in the
conduit or ground box, The rigid metol elbows located in concrete foundetions moy be extended with PVC conduit ond need not be
grounded provided that the end of the elbow nearest the end of the conduit run exiting the foundotien is af leost 2 inches below
the concrete. RMC elbows will not be eliminated. RMC elbows will not be paid for directly, but will be subsidiory to various
bid items.

12. High-Density Poiyethylene (HDPE) conduit shall meet the requirements of [tem 622, Duct Cable, except thot the HDPE conduit, when
bid under Item 618, Conduit, shall not contain foctory installed conductors. Fittings for HDPE conduit shall be UL listed as an
electrical conduit connector or shall be thermaliy fused using an elestrically heated wound wire resistonce welding method. HDPE
sonduit may be substituted for bored schedule 40 or schedule 80 PYC conduit., When such substitution is mode, bored HDPE shall be
schedule 40 of the size PVC being replaced. The HDPE conduit shall transition to PYC (or AMC elbow when required} ot the bore pit.
Size and schedule shal | be as shown on the plans, Substituted conduit may not be extended to ground boxes or foundations; RMC
elbows shall be installed ot ground boxes and foundations. RMC elbows will net be el iminated.

13. All conduit support hardwore including straps, nuts, boits, screws, refeining anchors and woshers shail be hot dipped galvanized or
stainless steel. Strut type conduit straps sholl be stainless steel or hot dipped galvanized. Strut type straps need not be made of
malleable type material, SY¥omped-cadmium ploted strops will not be allowed. Straps having enly one meunting hole shall not be
al lewed for use on conduits 2 inches ond lorger with the exception of electrical service poles where stainless steel standeff
strops will be allowed. Two piece conduit strops designed to be used with a mounting shoe shall be
instailed only with the correctly sized shoe.

B, CONSTRUCTION WETHODS
1. Conduit in structures sholl have expansion fittings at structure expansien joinis, All straight runs of RMC conduit exposed on
structures such as bridges shall have expansion joints instolled at maximum intervals of 150 feat. Exponsion joints shall be in-
stalled so they allow for movement of the conduit. Installation of the joint in such a manner that will not allow for movement
shal | be repaired at no expense to the state, The method of determining the final setting length of the exponsion joint shall be
provided to the Engineer upon request,

2. Conduit supports shali be spoced ot moximum intervals of 5 feet, Conduit spacers shail be used with metat conduit ploced on
surfoces of concrete structures (See conduit mounting optiens),

3. Conduit supports shali not ba attached directly to prestressed concrete beams except as shown specificaliy in the plons and
approved by the Enginser.

4, Unless otherwise shown on the plons, conduit placed beneath existing roadwoys, driveways, or sidewalks, or after the base or
surfocing operotion hos begun, shall ba accomplished by jacking or bering. The Contractor shall back fill and compact ihe bore
pits to the bottom of the conduit prior fo installing connecting conduit ar duct cable to prevent bending of the connection,

5, Conduit trenched in the subgrade of new roodways shall be backfilled with excavoted material, uniess otherwise noted on the

plang. Conduit trenched in the sub-base of new reoadways shall be bookfilled with cement-stabilized base.

6. Cpen ends of all conduit ond raceways shall be fitted with temperary caps or plugs 1o prevent entry of dirt, debris and rodents
during construstion. The temporary cap may be constructed of duct tope, tut in all cases shall be tightly fixed to the conduit
and shall be durable, The contrastor shail clean out the conduit and prove it clear in accordance with Standard Specifications
Item §{8.3 prior to instalting any conductors.

7. Conduit entry infe the fop of enclosures such as safety switches, meter cans, service enclosures, ouxiliary enclosures and
junction boxes sholl ba made weatherproof using conduit sealing hubs, or threaded bosses.
8. A bonding jumper shall be instalied from ecch grounding bushing to the nearest grounding rod, grounding lug, and/or equipment

grounding conductor. All jumpers shall be the some size as equipment grounding conductor. Conduit used as casing under
roadwoys for duct coble need not be grounded if duct extends full length through the cosing. At electrical services, grounding
electrade conductor sholl be a solid Copper ¥6 AWG.

9, Metal junction boxes shall be bonded to the grounding conductor in accordance with fhe NEC.

10, Conduits enfering ground boxes shall be plaeed so thot the conduit ends shall be not less thon 3 inches nor more than & inches
from bottom of box (See ground box detoii on sheet ED{3).

1. Conduit ervis shall be sealed with heat shrink boots with waterproof sealont, urethane foom, or by other methods approved by the
Engineer. Seoling shall be done after completion of any required pull tests. Ouct tape shall not be used as a permanent cenduit
sealant, S$ilicone caulking shall not be used as a sealont,

12. Al strut mounting material end hardwore shall be hot-dip galvanized or shall be stainless steel. The cut ends of strut and
non-gelvanized rigid metal conduit threads sholl be ccoted with a zinc rich paint (907 or more zinoc content}, Zinc rich paint
may only be used to touch up galvonized material as al lowed under item 445.6 galvanizing. The painting of non-galvanized
material with a zino rich paint shall not be considered as an opproved alternative for galvanized materiais.

(3, Atl PVC conduit terminations shall be fitted with bushings or bell ends. All metal conduit terminations shail be fitted with o
grounding type bushing.
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