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POWER METER, EXISTING 2 WIRE SINGLE PHASE
W/NEW PULSE INITIATOR (UNDER 60@V)

LINE
KW/KWH METER

INSTALL NEW PULSE INITIATOR
ADAPTER AND CONNECT OUTPUT
OF PULSE INITIATOR TO FEP

B

=N

NoH
1 PHASE, 2 WIRE CIRCUIT 98D

EXISTING 2 WIRE SINGLE PHASE
METER W/NEW PULSE INITIATOR

DETAIL E-1

POWER METER. EXISTING 3 PHASE

W/NEW PULSE INITIATOR (UNDER 68@V)
LINE
toz s [=——— KW/KWH METER
— INSTALL NEW KYZ CONTACTS
/ MARKED AS SHOWN FOR NEW
KT1¢ PHOTO-ELECTRIC OR ELECTRONIC
| PULSE INITIATOR ADAPTER.
(Pﬂ) [eNe] OUTPUT OF PULSE INITIATOR
T0 FEP.
CURRENT
TRANSF ORMERS
LOCATED IN nn -
SEPARATE =
ENCLDSURE 12 3 N
3 PHASE, 4 WIRE, Y CIRCUIT
LOAD 120/2@8V OR 277/48BV

PROVIDE FUSES (NOT SHOWN) ON PRIMARY
AND SECONDARY SIDE OF EACH PT.,
ALSO PROVIDE FUSES ON SECONDARY
SIDE OF EACH CT.

EXISTING 3 PHASE METER
W/NEW PULSE INITIATOR

DETAIL E-2

POWER METER, EXISTING 3 PHASE
W/NEW PULSE INITIATOR (OVER 68@V)

HIGH VOLTAGE
LINE
3 N

KW/KWH METER
4R

— INSTALL NEW KYZ CONTACTS
I MARKED AS SHOWN FOR NEW
PHOTO-ELECTRIC OR ELECTRONIC
PULSE INITIATOR ADAPTER.
OUTPUT OF PULSE INITIATOR
TO FEP.

METERING J J’

TRANSFORMERS  \_(T's RS

INSTALLED IN L4 4

SPECIAL ES

ENCLOSURES 3 PHASE. 4 WIRE, Y CIRCUIT
12 3 N PROVIDE FUSES INOT SHOWN) ON PRIMARY
10 FEEDERS AND SECONDARY SIDE OF EACH PT,

ALSO PROVIDE FUSES ON SECONDARY
SIDE OF EACH CT.

EXISTING 3 PHASE METER W/NEW PULSE
INITIATOR, CTs, & PTs AT SUBSTATION

DETAIL E-3

POWER METER, NEW 2 WIRE SINGLE PHASE
W/NEW PULSE INITIATOR (UNDER 6@8V)

LINE

NEW KW/KWH METER
W/PHOTO-ELECTRIC

OR ELECTRONIC PULSE
INITIATOR ADAPTER AND
CONNECT QUTPUT OF
PULSE INITIATOR TO FEP.

i

1 PHASE, 2 WIRE CIRCUIT L0aD

NEW 2 WIRE SINGLE PHASE METER
W/NEW PULSE INITIATOR

DETAIL E-4

POWER METER, NEW 3 PHASE
W/NEW PULSE INITIATOR (UNDER 680V)

LINE
L2 3 N ~—— NEW KW/KWH METER
W/PHOTO-ELECTRIC
OR ELECTRONIC PULSE
INITIATOR ADAPTER.
OUTPUT OF PULSE
INITIATOR TO FEP.

Y

?M °°
CURRENT
TRANSFORMERS
LOCATED IN hn .
SEPARATE T
ENCLOSURE [

3 PHASE, 4 WIRE, Y CIROUIT
LoaD 128/208Y OR 277/488V

PROVIDE FUSES (NOT SHOWN) ON PRIMARY
AND SECONDARY SIDE OF EACH PT.,
ALSO PROVIDE FUSES ON SECONDARY
SIDE OF EACH CT.

NEW 3 PHASE METER
W/NEW PULSE INITIATOR

DETAIL E-5

POWER METER, NEW 3 PHASE
W/NEW PULSE INITIATOR (OVER 608V)

HIGH VOLTAGE
LINE

NEW KW/KWH METER
W/PHDTO-ELECTRIC
OR ELECTRONIC PULSE
INITIATOR ADAPTER.
QUTPUT OF PULSE
INITIATOR TD FEP.

L —

METERING l J /

TRANSFORMERS  \_(1'5 +

INSTALLED IN L4

SPECIAL =

ENELOSURES 3 PHASE. 4 WIRE, Y CIRCUIT
12 3 N PROVIDE FUSES (NOT SHOWN) ON PRIMARY
0 FEEDERS AND SECONDARY SIDE OF EACH PT.,

ALSO PROVIDE FUSES ON SECONDARY
SIDE OF EACH CT.

NEW 3 PHASE METER W/NEW PULSE
INITIATOR, CTs, & PTs AT SUBSTATION

DETAIL E-6




CURRENT SENSING RELAY CUARENT SENSING TRANSDUCER

ENCLOSURE AS
FOR APPLICATIONS SEECIHED ENCLOSURE AS
OPERATING AT LESS SPECIFIED
THAN 6 FLA, LOOP

THE MOTOR LEAD WIRE
FOR TWD PASSES
THROUGH THE CURRENT
SENSING RELAY. USE
ONLY ONE PASS FOR
ALL APPLICATIONS
OPERATING AT 6 FLA
OR MORE.

CURRENT
SENSING RELAY

CURRENT

TRANSDUCER
SENSING WIRES —=
INNEDHDU}NT T0 SENSING WIRES —=
FEP =N N IN CONDUIT TO =

CONDUCTOR IN CONDUIT — 5 CONDUCTOR IN CONDULT

TDNMDTDR e co FROM STARTER CONDUCTOR IN CDNDUITf N CONDUCTOR IN CONDULT

MOTOR FROM STARTER

DETAIL E-7 DETAIL E-8
TRANSFER SWITCH INTERFACE .
SECONDARY LINES (EXISTING) —————=
| | (2) 3 COPPER WIRES, TYPE RHY
5 EMERGENCY (SAME SIZE AS EXISTING SECONDARY
NORMAL EXISTING WOODEN
EXISTING — O SERVICE HEAD Cont wocE
LOAD  STATUS
contatT b——0 %' GALVANIZED RIGID CONDUIT —— |
WIRE IN
CONDUIT STRAP OR U CLAMP

T 0 FEP WITH 1 CHANNEL (TYP)
r I
| I O WEATHERPAQDF FUSED DISCONNECT
| = (R) SWITCH, 660V, 328, 2-POLE + NEUTRAL N
‘ T o WITH 204 FUSE(S), WITH PADLOCK A
——t—————— ‘ C|0F PANEL FEP

VOLTAGE SENSING RELAY T
m 6 AWG BARE COPPER
60" ’<—— CROUND WIRE IN
PROTECTIVE MOLDING.
CONNECT TO BOX & GROUND ROD.
GRADE

= GROUND ROD (SEE DETAIL E-16)

TRANSFER SWITCH INTERFACE REMOTE LOCATION POWER SUPPLY-

120 OR 249 VOLT SINGLE PHASE

DETAIL E-9 DETAIL E-10
EXISTING WOODEN POLE EXISTING
\ DISTRIBUTION LINE —l
STRAP OR 'UF CLAMP |« EXISTING LIGHT POLE EXISTING CROSSARM
1" CHANNEL. (TYP) (2)#12 & (1) *12 GROUND, TYPE RHW, IN
3 GALVANIZED RIGID CONDUIT ADD 8’ CROSSARM WITH STANDOFF

WEATHERPROOF FUSED DISCONNECT INSULATORS & DISCONNECTS

SWITCH, 608V, 384, 2-POLE + NEUTRAL Fep
WITH 264 FUSE(S), WITH PADLOCK )15 Ky DISCONNECTS "
GiPO0R TRANCFORNER, | OF PANEL g 1KYA, 13.2KVINOMINAL) -248/120V 10
ot sthebE oo %6 (WG BARE COPPER GROUND WIRE DISTRIBUTION TRANSFORMER,
i IN PROTECTIVE NOLDING. CONNECT SELF _PROTECTED, W FRIVeRY
. . TO TRANSFORNER SECONDARY '
25 B a0 BROUN, TYPE DRILL O N DOLE MaTALL NEUTRAL BUSHING AND GROUND ROD AND SECONDARY CIRCUIT BREAKER

IN % FLEXIBLE LIQUID-TIGHT
CONDUIT

LB FITTING
NOTE: RUN_PRIMARY WIRES IN POLE AND
CONNECT TO LIGHTING CIRCUIT-ACCESS TOD
SPLICES VIA ACCESS PANEL AT BASE/

ACCESS PANEL

~~——~GRADE

OPENING WITH SILICONE SEALANT

SERVICE HEAD N
z, (2) #6 COPPER WIRES, TYPE RHY

TRANSFORMER SCHEDULE
STAGP OR “U* CLAMP 1
CIRCUIT | TRANGF. | TRANGF. VTG 1 CHANNEL Yy ——————

VOLTAGE| PRIM. SEC.

POLE BASE WEATHERPROOF FUSED DISCONNECT
480 480 gg SWITCH, 680V, 304, 2-POLE + NEUTRAL
277 | 277 WITH 204 FUSE(S), WITH PAOLOCK.

120 NONE NONE § OF PANEL FEP

50" *6 AWG BARE COPPER SPLICED TO
GROUND WIRE (CONNECT TO BOXI

BRADEAL L
I

REMOTE LOCATION POWER SUPPLY-

DETAIL E-11 PIbE VOLTAGE DETAIL E-12

GROUND ROD (SEE DETAIL E-16)

REMOTE LOCATION POWER SUPPLY-
MEDIUM VOLTAGE




ELECTRICAL METERING INSTALLATION (UNDER 82@V)
NOTE:
ALL ITEMS SHOWN ARE NEW

EXCEPT MAIN DISCONNECT PANEL.
TERMINAL BLOCKS

WEATHERHEAD ———————————=
BUILDING SERVICE

MAIN LUGS TO CONNECT

30A, 2 POLE, S/N, GROUNDED
FUSED SAFETY SWITCH IN
ENCLOSURE AS SPECIFIED

e RIGID GALV. STEEL
EXISTING CONDULTGRS T0 2 N01Z,1 N2
NEW CONDUCTORS coNpuIT GROUND, %' ©
1 YUEMT W/ I~ NEMA-12 ENCLOSURE PLC
WIRING FROM WITH MAIN LUGS.CT'S AND T0 FEP | 1207208V, 3 PHASE MAIN
TRANSFORMER ﬁ TERMINAL BLOCKS BUILDING SERVICE
ENCLOSURE
70 METER \ CURRENT TRANSFORMERS
] .
o { L/R: ] WAL | LacaTE NEXT TO FEP—
/40 EMT “ 7 I NeUTRAL BUS [j
W/SHIELDED [ MAIN LUGS
e | pmagmese | | e
(IN MECHANICAL ROOM) ! ! | MAIN BUS
> ‘ ‘ ‘ : ‘ ‘ L— WIREWAY
PA
FLOOR
~ 1
120V POWER CONNECTION TO FEP
ELECTRIC METERING INSTALLATION
BUILDING ENTRANCE ONLY
DETAIL E-13 DETAIL E-14
EQUIPMENT ENCLOSURE
; GROUND WIRE CONNELTION
(BOND GROUND WIRE TO CONDULT)
ENCLOSURE WITH RELAY/ RGS CONDUIT
CONTACTOR AS SPEC[FIED\ } 3-0" MINIMUM —
MOTOR STARTER > I, GRADE
K
ENCLOSURE . ///\\\// \ \ 5K
4
SO
N
/\\\;/ 2 BARE GROUND WIRE
X
WIRING IN CONDUIT \\//
T0 FEP
34X 10"
GROUND ROD
RELAY/CONTACTOR ENCLOSURE
TYPICAL OUTDOOR GROUNDING
DETAIL E-1B DETAIL E-16
ND
= TO FEP GROU
GROUND LERD WIRE IN CONDUIT FEP
T N g
AND BOTTOM IF‘T o EXTERIOR BUILDING PROVIDE NUMBER OF ALARMS DRI RS REGUIE
; WaLL AS SHOWN ON DRAWINGS
! % i [ FLOOR SLAB
It Ty e S + NAMEPLATES
%% <— FLUSH MOUNTED, NEMA 1
% LOCAL ALARM PANEL
GROUND
ROD ==l srrum | o 2%
Sy 4
%%%% TEST SWITCH
GROUND ROD CONNECTION LOCAL ALARM PANEL
DETAIL E-17 DETAIL E-1B




————d s e R A — AR O
VOLTAGE INPUT\( W Cf [ CORNECT TO  CONDUCTOR IF 128V VOLTAGE ]NPUT\Q :‘W—%‘A Lt CONNECT TO CONDUCTOR [F 128V
STSEes TO NEUTRAL Py Yy TO NEUTRAL
QOUTPUT TO FEPtg NEW 3 PHASE WATT OUTPUT TO FEP:g NEW 3 PHASE WATT
S TRANSDUCER g HOUR TRANSDUCER
0 O O??D—‘? 00 ??O—%L
TD CT #1 TD CT ¥
] ﬁ I A b
CURRENT INPUT 10 CT w2 CURRENT INPUT TS
TO CT #3 T0 CT =3
yAggAggAﬁS@#&FTW&EN%YSTEM WATT HOUR TRANSDUCER FOR
’ 3 PHASE, 4 WIRE WYE SYSTEM
DETAIL E-19 DETAIL E-20

TRANSDUCER, WATT HOUR

(3 PHASE,
4 WIRE WYE SYSTEM)

TRANSDUCER, WATT (3 PHASE,
3 WIRE DELTA SYSTEM)

0-1200)
U3 | BPEET IO, SEeONpaRt S OF
VOLTAGE INPUT\Q h [ [ CORNECT TG CONDUCTOR 1F 128V
Loo

OUTPUT TD FEP. NEW 3 PHASE WATT

TRANSDUCER

o
o

TO CT *1
CURRENT INPUT
Nr TO CT *2

WATT TRANSDUCER FOR
3 PHASE, 3 WIRE DELTA SYSTEM

TRANSDUCER, WATT HOUR (3 PHASE,
3 WIRE DELTA SYSTEM)

@-1200)
R T T e
VOLTAGE INPUT\Q h Li [ CORNECT TO CONDUCTOR IF LogV
odbdoo

OUTPUT TO FEPZ] NEW 3 PHASE WATT

HOUR TRANSDUCER

0060

0000

CURRENT INPUT/C

79

/LE TO CT *t

TO CT *2

WATT HOUR TRANSDUCER FOR
3 PHASE, 3 WIRE DELTA SYSTEM

DETAIL E-21 DETAIL E-22
TRANSDUCER, VAR (3 PHASE, TRANSDUCER, VAR (3 PHASE,
w 4 WIRE WYE SYSTEMI w 3 WIRE DELTA SYSTEM)
(B-120V)
L3 (B-128V)
CONNECT _TO SECONDARY SIOE DF  —
VOLTAGE INPUT\Q F bz} PTs (IF EXISTING OR PROVIDED) VOLTAGE INPUTY — bz} SONNEET T S E0NDAR TIDE OF
TO NEUTRAL
5 sbdbe0
OUTPUT TO FEPITI3 NEW VAR 1o
TRANSOUCER OUTPUT TO FEPZ—5 TFE&Y/SD\(JACRER
929902 sgo0so
A jiimcw bjmcw
CURRENT INPUT " TocCT %2 CURRENT INPUT/é
_ TO CT #2
T0 CT *3
VAR TRANSDUCER FOR VAR TRANSDUCER FOR
3 PHASE, 4 WIRE WYE SYSTEM 3 PHASE, 3 WIRE DELTA SYSTEM
DETAIL E-23

DETAIL E-24




POWER METER, EXISTING 3 WIRE SINGLE PHASE
W/NEW PULSE INITIATOR (UNDER 6B8V)

LINE

KW/KWH METER

INSTALL NEW PULSE INITIATOR
ADAPTER AND CONNECT DUTPUT
OF PULSE INITIATOR TO FEP.

s

~
i

d

POWER METER, NEW 3 WIRE SINGLE PHASE
W/NEW PULSE INITIATOR (UNDER 688@YV)

LINE

NEW KW/KWH METER
W/PHOTO-ELECTRIC

OR ELECTRONIC PULSE
INITIATOR ADAPTER AND
CONNECT OUTPUT OF
PULSE INITIATOR TO FEP.

[

1)

£

i

WIRES TO PT BETWEEN

CONDUCTORS L1 & L2
(@-120V) f }

CONNECT TOD SECONDARY SIDE OF
PTs (IF EXISTING OR PROVIDED)

VOLTAGE INPUT\Q

o

dse WIRES TO PT BETWEEN
CONDUCTORS L3 & LI

DUTPUT TO FEPZTZ  NEW POWER FACTOR
3 TRANSDUCER
oo 900
A ﬁ TO CT *1
CURRENT INPUT:
NT N TO CT %2
TO CT 43

POWER FACTOR TRANSDUCER FOR
3 PHASE, 4 WIRE WYE SYSTEM

DETAIL E-29

1 PHASE, 3 WIRE CIRCUIT TUAS 1 PHASE, 3 WIRE CIRCUIT LUAD
EXISTING 3 WIRE SINGLE PHASE METER
W/NEW PULSE INITIATOR [VVVE/vaEvé va LSE ‘\NN o PHASE METER
DETAIL E-25 DETAIL E-26
Eghgg mEI;IEE_,mE;;ISTINB W/EXISTING TRANSDUCER, PHASE ANGLE
WIRES TO PT BETWEEN
CONDUCTORS L1 & L2
10-120V) é
e o e Ry
B e 7
° e WIRES TO PT BETWEEN
CONDUCTORS 13 & L1
/- EXISTING PULSE DUTPUT TO FEPZTS  NEW PHASE ANGLE
INITIATOR ADAPTER 9 TRANSDUCER
BEE
[~ ourpur oF puLse mvTraTor
IN CONDUIT TO FEP
EXISTING POWER METER PHASE ANGLE TRANSDUCER FOR
W/EXISTING PULSE INITIATOR 3 PHASE, 4 WIRE WYE SYSTEM
DETAIL E-27 DETAIL E-28
TRANSDUCER, POWER FACTOR
SEee

Shy
TRANSDUCER, CURRENT

SERVICE

NEW CURRENT TRANSDUCER
IN ENCLOSURE

WIRE IN CONDUIT
70 FEP

TO ADDITIONAL CURRENT
TRANSDUCER IF PROVIDED

NOTE:

FOR 3 PHASE SYSTEM, 3 TRANSDUCERS
SHALL BE PROVIDED TO MEASURE CURRENT
FLOW IN EACH FEEDER.

1 2 3

-
TO FEEDERS

CURRENT TRANSDUCER

DETAIL E-30



TRANSDUCER, VOLTAGE

SERVICE

EW VOLTAGE TRANSDUCER
N ENCLOSURE

WIRE IN CONDUIT
TO FEP

| w

iTD ADDITIONAL VOLTAGE

TRANSDUCER IF PROVIDED

TO FEEDERS

NOTE:

FOR 3 PHASE SYSTEM, 3 TRANSDUCERS

SHALL BE PROVIDED TO MEASURE VOLTAGE
QOF EACH PHASE.

VOLTAGE TRANSDUCER

DETAIL E-31

FROM SWITCH GEAR

T0 FEP

N 12 3

-~
TO FEEDERS

TYPICAL METERING ARRANGEMENT
FOR 3 PHASE, 4 WIRE WYE SYSTEM

DETAIL E-32

FROM SWITCH GEAR

FUSE (TYP)

PT'S

=

i 3
—E—

T0 FEP

=

H

1 2 3

[N
T0 FEEDERS

TYPICAL METERING ARRANGEMENT
FOR 3 PHASE, 3 WIRE DELTA SYSTEM

DETAIL E-33

TRANSDUCER, WATT (SINGLE PHASE)

CONNECT TO SECONDARY SIDE OF
PTs (IF EXISTING OR PROVIDED), OR
CONNECT TO CONDUCTOR IF 2@V

VOLTAGE INPUTY

o

OUTPUT TO FEP ] NEW SINGLE PHASE

WATT TRANSDUCER

0000

0000

CURRENT INPUT///<i::

00o—

-

T0 CT

WATT TRANSDUCER FOR SINGLE PHASE

DETAIL E-34

TRANSDUCER, WATT HOUR (SINGLE PHASE)

CONNECT TO SECONDARY SIDE OF
PTs (IF _EXISTING OR PROVIDED), OR
CONNECT TO CONDUCTOR IF 128V

VOLTAGE INPUTY

o

0oao

OUTPUT TO FEP 2] NEW SINGLE PHASE

WATT HOUR TRANSDUCER

o
o
o
o

o000

CURRENT INPUT///éi::

000

-

TO CT

WATT HOUR TRANSDUCER FOR SINGLE PHASE

POWER METER, EXISTING W/EXISTING
KYZ CONTACTS

E

XISTING
KW/KWH METER

/7E><ISTIN[3 KYZ CONTACTS

nloBE Y

Ny

)~—— WIRE IN CONDUIT FROM KYZ
CONTACTS TO FEP

EXISTING POWER METER
W/EXISTING KYZ CONTACTS

DETAIL E-35

DETAIL E-36




ghsy
TRANSDUCER. NEW 3 PHASE CURRENT

FROM PHASE A CT
FROM PHASE B CT
FROM PHASE C CT

PHASE A CURRENT QUTPUT TOD FEP
PHASE B CURRENT OUTPUT TO FEP ——]
PHASE C CURRENT OUTPUT TO FEP ——]

EEEEEE]

00000000

NEW 3 PHASE
CURRENT TRANSDUCER

3 PHASE CURRENT TRANSDUCER

PHASE A VOLTAGE OUTPUT TO FEP 1
PHASE B VOLTAGE OUTPUT TO FEP ——]
PHASE C VOLTAGE OUTPUT TO FEP 1

TRANSDUCER, NEW 3 PHASE VOLTAGE

CEEEEE]

obobo000—

NEW 3 PHASE
VOLTAGE TPANSDUCER

FROM PHASE A PT
FROM PHASE B PT
FROM PHASE C PT

S PHASE VOLTAGE TRANSDUCER

DETAIL E-37

DETAIL E-38

NOTES: TYPICAL INSTALLATION DETAILS

SECURE TO CONCRETE FOUNDATION USING EXPANSION ANCHORS
OR EMBEDDED ANCHOR BOLTS.

ATTACH RAIN/SUN SHIELD TQ SUPPORT ANGLES WITH 1/4“ STEEL
HOT DIPPED GALAVNIZED NUTS AND BOLTS. CAULK OVER

TO PREVENT LEAKING. ALL STEEL SHAPES SHALL BE HOT DIPPED
GALVANIZED.

RED LAMINATED WARNING PLATE SHALL BE MOUNTED ON ALL UMCS
CONTROLLED EQUIPMENT IN A CONSPICUOUS PLACE, VISIBLE TO
PEOPLE WHO WOULD BE NEAR MOVING PARTS ON THE EQUIPMENT.
FASTEN PLATE ON SHEET METAL DUCT WITH MACHINE SCREWS,

ON OTHER EQUIPMENT WITH VANDAL PROOF NUTS AND BOLTS.
CONTRACTOR TO OBTAIN BUILDING AND TELEPHONE NUMBERS

FROM THE CONTRACTING OFFICER. LETTERING HEIGHT OF WARNING
SIGN (BESIDES HEADING) SHALL BE A MINIMUM OF ONE-HALF INCH.

MINIMUM CLEARANCE FOR FLDW METER IS 3@'. HEIGHT OF PIT
ABOVE GRADE WILL VARY WITH DEPTH OF PIPE. PIPE SEAL
DEPTHS VARY FROM 24"TO 72'FROM GRADE TO TOP OF PIPE.




