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ELECTRICAL SERVICES NOTES

All work, motertlals, services, ond Inclidentals, whether or not specificaily shown on the plons, which moy be necessary for a complete and
proper electricat service Instatlation as specified In the plans to obtain electrical power sholl be paid for, performed, furnished ond .
instatled by the Contraotor. The Comtractor shall contact the Ut!lity for metering and shall comply with ail Utility requirements. i

Primory Ilne extenstons, connectlon charges, meter charges, ond other charges by the Utlilty company to provide power to the location ]
shown, when required, shall be paid for under force account work. The costs assoclated with these charges shall be approved by the Engineer
prior to engaging the Utllity compony to do the work. The Contraoctor shali consult with +he appropriate Utli1ty to determine costs and
requirements, and sholl coordinate the Utflity’s work as approved by the Engineer. The Contractor shail be relmbursed only the amount bliled
by the Utlilty. No additfonot amount for supervision of the Utitity’s work will be pald.

Matertlals shall be new and unused, materlals ond Instaliation shall comply with the applicable provisions of the Natlonal Electricol
Code (NEC) and Natlonal Electrical Manufacturers Assoclotion (NEMA) stondords ond shall be Underwriters Loboratories (UL) Listed. Electrical
Service condults, conductors, disconnects, contactors, clroult breaker pane! slzes, and branch clrcult breakers, shall be as shown In the
‘Electrical Service Data elsewhere In the pilans. Faulty fobrlication or poor workmanship In ony material, equlpment, or installatton shoil be
Justification for rejection.

The Comtractor shall submit for approval no less thon six (6) coples of catalog cut sheets on electrical service materials. Submittals
shat! be leglible and sholl be marked to Indicate which product on a cut-sheet s to be suppllied. Where manufacturers provide warranties and
guarontees as a customary trade proctice, Contractor shall furnish to the State such warraontles or guarantees.

The Contractor shall provide locks keyed with Master #2195 for all lockable electrical enclosures. Keys and looks become property of the
State. Uniess otherwise opproved by the Engineer, enclosures shall not be energlzed untll locks are provided and all bolts are Instelied.

Clroult directories, where provided, shali be fliled out. Al) breckers and components In shop bullt panels ond enclosures shall be
|abeled with duo~colored plastic iagbels. Letters shall be a minimm 3/8 * In helght.

Enclosures with externol disconnects that de-energize all equipment Inside the enciosure, need not have dead front 4rim, except that
incoming 1ine termingtions shall be protected from Incldental contact. .

When galvanized 1s speclfled for nuts, screws, bolts or miscellaneous hardware, stalniess steetl may be used. All wiring and components
shaltl be rated for 75 degrees C. Min!mum size for service entrance conductors shall be #6 XHHW.

t. Safety Switch. A safety switoh, placed ahead of the meter, shall only be used when speclified by the Utlilty ond when shown on the
Electrical Service Dato. The switch shall be UL Listed, heavy duty type, 600 volt, unfused, with a UL type 3R enclosure and equipped
with a@ solld neutral (s/n) assembly. The switch shall be padiockable In the *on® position.

It. Service Type. Electrical service types A, C, B, and T shall be as schematically detalled on ED{(4) or ED(5). Other service types shail
be as detalled elsewhere on the plans.

1. Branch Clrcult Breckers. Clrcult breckers shall be thermal magnetic ond have ¢ minimum Interrupting capacity of 10,000 amps and a voltage
roting compatible with thelr use. Circult breakers shall be sized as shown In the electrical service data. Circult breakers In panelboards
and load centers shali be full size ond desligned exclusively for the panelboord or load center in use. Tandem and half-width breckers .
shall not be used. Al{ circult breakers shall be permanentiy ond clearly marked ldentifying the clroult or device supplied. Clrcul+t
breakers shall be UL Listed to UL483. -

1V. Clrcult Breaker Panelboard, Paneiboards shall be UL Llsted. Poneiboards shail have copper busses, a minimum of 6 one-pole spaces or as
required tn the electricatl service dato, and when required w!lt be rated for service equipment. Enclosure shall meat or exceed UL type 3R
classification. Panelboards shali have a thrreaded hub condult entry for condult entering the top of the enclosure. Clroult breakers shall
be boit-In typs only.

V. Clrcult Brecker Load Center. Load centers shai{ be UL Listed.

Load centers for type T services may have copper or aluminum busses, ali other load centers wlil be copper bus only. Load center wili have
a minimum of 4 one-pole spaces, ond shall be rated for service equlipment. Enclosure shall meet UL type 3R classiflcotion. Lood centers
shatl have a threaded hub ocondult entry for conduit entering the top of the enclosure. Clrcult breckers shall be plug-in type onty. Load
centers for type T services shal} ccocomodate ¢ maximum of 6 one-pole breakers.

Yi. Seporate or Auxillary Enclosure. Separate enclosures for HOA, photocell and tightIng contactors for types D & T Services shall be a
Ut Listed assembly with outer door. Interlor shali have dead front trim. HOA switch operator shall extend through the dead front +rim.
Photocelt shall be mounted Inside the enclosure as described in paragraph X1{! when required by descriptive code. Separcte encloswres shall
meet the construction requirements of paragraoph Vill. E, except that separate enclosure shalt not hove external operating hondle, need not
have a data pocket ond door may latch at only one point. All equipment may be located In one enclosure Instead of two, when approved by the

ineer.

Vi, Ehngre a Type D or T service 1Is provided, iaminated "as bull+* drawings are required as shown on ED(S) Vill £, shall be delivered before
completion of the work, to the Engineer In ileu of placement within these smaller enclosures. Condult may not enter the back wail of a
service enclosure penetrating the equipment mounting panel. Provide grounding bushings on at) metal condults, terminate bonding Jumper to
grounding bus. Grounding bushing Is not required when the end of the metal conduit is fitted with a condult sealing hubd or threaded boss
such as o meter base. .

EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE
ELEC SERV TY X 000000 00X 000 XX (X) XX (0

Examples ELEC SERV TY A(240/480) 100 (NS)SS (E)GC (0)

Stendard 3-prong

Photoceltl
Receptacle
and photocel

Type FD Box

172" RM
Condul+t, bend
to provide (/2*
to I* clearance
between photo-
cell and pole.

~—

o

o

- Condult mounting
AT channe| (Unistrut,

Kindorf, B-line
or equal)
//.
rd
7 ‘
Ve Within 6* to 8*

of +op of pole
or 18 to 20 feet
above finlshed
grade or as
dlirected by
Engineer, and
as allowed by
ut! |1ty company.

T Service
support

TOP MOUNTED PHOTOCELL

Condult support spacing 3 feet from enclosures 5 feet max.

Photocell mounted n

tnside enclosure

Bracket
attached >
to equipment
mounting panel
one each side
of enclosure

Three prong
recept. on
each side of
encliosure

/Enclosure wall

o4 T

Two viewing
windows, one on
each side of
the enclosure

ENCLOSURE MOUNTED PHOTOCELL

For photocell specifications see ED(5),XI1I.

Schematic Type
Color code 6" length of

Service Voltage (V / V ) e neutral conductors’ Insulation Color °°ge
with white tape where conductor 120240 E' ::”g of
Disconnect Amp Rating exlts the weatherhead.
. —_— €———— conductors’
{000 Indlicates main jug only} 1~ Insulation
= 1th red tape
SS= Safety switch chead of meter Do not bond / mm w
NS= No switch chead of meter Neutral bus to Neutral @ \ \ ::?:: :g:ducfor
4 i1l
and/or no meter required au: ary when D @ / @ weatherhead.

—_ enclosure required
Enclosure Type \ ‘ N
GS= Galvanized steel (see ED(5)VIIL, D) —_ A

§S= Stalnless steel ® ;@:} ----- \ l ©

AL= Aluminum

Photoceli Mounting Location

@ o=tk ®

®

T= Top of pole ) i
E= Inslde service/separate encliosure :
L= Lumlnalre mounted

SCHEMATIC LEGEND

I ~ omitted

2 - Meter {(when required)

3 - Service Assembly Enclosure

4 - Maln Disconnect Brecker (Not Used)

5 - Omit

6 - Circult Breaker, 15 Amp typlcal
for control clrcult wiring

T -~ Auxlitary Enclosure

8 - Control Station (*H-0-A® Switch)

9 - Photo Electric Control (encliosure-
mounted shown)

10 - Lighting Contactor
11 - Power Distribution Terminal Blocks (Not Used)

N=

None

12 - Neutral Bus required when 120 v. Iights

Cut top of
pole to enhance
run of f when
required by
serving utllity

Polnt of attachment
to be below

weatherhead |_»|

Provide FD J-box,
and 1/2* to 1*
clearance from
pole to photo-
cell

Poie brand
must be

5 feet

or tess above
grade.

6* to 10"
typlcal

Bushing
or Bell

l

2" to 6°
4* typ.

Couple

to

Clroult
Condul+

/

o !

+yp.

Embedment
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Class 5 pole, neight as required
Service drop from utiiity compony
tattached below weatherhead)
Service condult and service
entrance conductors (RMC)

(See Electrical Service Dota)
Safety switch {when required)
Meter (when required)

Service enclosure

No. 6 bare grounding electrode
conductor In (/2 * PVC to

ground rod - extend 1/2 * PVC 6*
underground.

5/8 * x B’ Copper ciad

ground rod - drive ground rod
compietely underground untess
otherwise approved by the Englneer.
RM condult - same slze as branch
ciroutt condult.

Photocell and condult -

if top mounted.

{See Electrical Service Data)

- When required by the serving
utllity provide bare %6 awg copper
conductor. Run wire from pole top
to butt wrap or copper butt plate.
Protect conductor o a height of
8 f+ above flnish grade.

LIQUIDTIGHT FLEXIBLE
METAL CONDUIT (LFMC)

{1f applicable)
Liquidtight flexible metal condult, may
be used when meter ond service
enclosure are mounted 90 to 180 degrees
to each other. Size shall be same os
service entrance condul+.
LFMC shall not exceed 3 ft. and shall
be securely supported within one ft+. of
each end. No strap required for
LFMC shorter then [2°
Each end of LFMC must have a grounding
bushing or be terminated with a
grounding fit++ing.
A neutral conductor must be Instalied
within the LFMC.
Bend In tiquidtight flexible metal
condult shall not exceed 180 degrees.
A putl test s required on all
Instalied conductors, at least six
inches of free conductor movement shal |
be demonsirated to the satisfaction of
the Engineer.

t

SERVICE SUPPORT TYPE TP ()

(timber pole, overhead service, typical arrangement)

TIMBER POLE NOTES

. Condult and electrical conductors attached to the electrical service
pole and underground within 12 tnches of service pole shall not be
pald for directly but shali be subslidlary 1o the service pole.

2

.

Upper end of ground rod to be
2* to 4* below finished grade

Pele top mounted photocell, Install on north side of pole or In

service enclosure as required. See Electrical Service Data.

3

Attach meter and service equipment with stalnless steel or galvonized

chonnel (Unistrut, Kindorf, or equal). Galn pole as required 1o provide
flat surfaces for eoch strut. Palnt ends of galvanized channel with
zinc rich palnt. Galn depth 5/8° max. Galn helght | 7/8* max. Strut
to be |* max. deep, and | 5/8* wide max. Secure each strut sectlon to
timber pole with iwo galvonized or SS lag boits, 1/4* dlameter min. by
1 1/2° tength min. Place flat cut galvanized or SS washer on eoch lag
bolt, Gain pole In a neat and workmanlIke monner.
4. Embedment depth shall be as required In Item 627 Treated Timber Poles.
5. Poles irimmed for excess length shall be trimmed from the top end only.

are controlled by 1ighting contactor

13 - Branch Clrcult Breaker
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Service Support Type _— n// / __\\
6C= Granite concrete &N L oen
0C= Other concrete . Grou'nd
TP= Timber pole < 1 1 Rod 1 1
SP= Steel pole Typlcai Typical Typlcal
SF= Steel frame 240 Vol+ |2){>p Vol+ 120 y/ 240 VoIt
0T= Pole by others or pald Luninaire Branch Circult Bronch Clrcui+t

EX=
TS=

for separately

ExIsting pole

Switch gear to be placed
on trafflic signal pole

Branch Clrcuit

SCHEMATIC TYPE T

(See Electrical Service bata)

14 -~ Circult Breaker Panelboard (Not. Used)
15 - Load Center
16 - Ground Bus

Power Wiring
Conirol Wiring

—_—N—

Neutral Conductor (when required-to

serve 120 v. foads only)

—_——

STANDARD PLANS

//  TEXAS DEPARTMENT OF TRANSPORTATION

Traffic Operations Divislon

ELECTRICAL DETAILS-

SERVICE SCHEMATICS AND
SUPPORT-TYPE TP (OVERHEAD)

ED(4)-03

RT= Rectongular structural i oV - THREE WIRE Equipment grounding conductor-always required
ﬂlb'xqu 20/240 VOLTS : ©TX00T Apr11 3% KB [aw-0W [w-Dh JarcC e

PS= Pedestal Service (see ED(5)Viil,G) Instali photocell and l1ghting werisios | e | FER A1 PO e

] contactor when shown on Electrical 12-00 DAL | & OV XXX 000 57
- Service Data. 3-03
0= Overhead service l comry oo | sernow ] Moy
U= Underground service I | DALLAS x| xx o VA
LS L

| 52T3)




