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ONE_AND THREE LINE DIAGRAM _SYMBOLS
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400AT

l AIR CIRCUIT BREAKER
WITH CT.

uonon

"

1

B8US

B8US DUCT
POWER CONDUCTOR

ELECTRICAL CONTROL, METER, OR SIGNAL CIRCUIT
MECHANICAL CONTROL, OPERATOR, OR INTERLOCK
FUTURE

ENCLOSURE BOUNDARY

AREA OR JURISDICTION BOUNDARY

CRUSSING OF CONDUCTOR, NOT CONNECTED.
CONNECTION OF CONDUCTORS

CABLE TERMINATION WITH STRESS RELIEF
CONTACT, NORMALLY OPEN (N, 0. )

CONTACT, NORMALLY CLOSED (N.C. ).

SEPARABLE

SWITCH (NO CONTACT CIRCLES,

U.A. = UNDER ARM. N/F= NON-FUSIBLE
FUSED DISCONNECT SWITCH

MAGNETIC. ELEMENT
THERMAL OVERLOAD RELAY 1,2, 3,...ETC INDICATES NEMA SIZE, UL LISTED.
HEATER OR THERMAL ELEMENT NEMA SIZE, UL LISTED.

DIODE
THYRISTOR
IN LINE CONDUCTOR CURRENT LIMITING CABLE PROTECTOR

CAPACITOR C1, 2, 3. .. =CAPACITOR NUMBER.

LIGHTNING OR SURGE ARRESTOR IDENTIFY EACH ITEM
BY TYPE ON THE DIAGRAM.

PROTECTIVE GAP
BATTERY
INOUCTOR OR REACTOR

RESISTOR Ri, 2, 3...=RESISTOR NUMBER.
ADJUSTABLE OR VARIABLE FUNCTION.

FUSIBLE LINK

CARTRIDGE FUSE
A = ALARM CONTACT.
CL = CURRENT LIMITING.
I = INDICATING.

MOLDED CASE CIRCUIT BREAKER, INCLUDING THERMAL AND MAGNETIC
OVERLOAD DEVICES PER SPECIFICATIONS. .
3 POLE UNLESS SHOWN IP OR 2P.

AF = AMPERE FRAME RATING. K = KEY INTERLOCKED.
AT = AMPERE CONTINUOUS CURRENT M = MOTOR OPERATED.
RATING OR SETTING OF TRIP ~ MCS = MOLDED CASE SWITCH,
ELEMENT, MCP = MOTOR CIRCUIT PROTECTOR.
£ = ELECTRIC OPERATED. N.C. = NORMALLY CLOSED.
1P = SINGLE POLE. N. O. = NORMALLY OPEN.
ST = SHUNT TRIP.
2P = TWO POLE.

AMPERE RATING AND SHORT CIRCUIT
oury

AMP SENSOR.

GROUND FAULT SENSOR. G = SF6 GAS.

ONG TIVE. 0 =0l

SOLID STATE TRIP. V= VACUUM.

%QH TIME. 52 = DEVICE 52 (TYP).

PHASE CURRENT INSTRUMENT TRANSFORMER (CT) INDICATING TURNS
RATIO AND QUANTITY, BLACK SQUARES INDICATE POLARITY MARKS.
MARKS PER ANSI/ZIEEE STD 242-1986

GROUND OR ZERO SEQUENCE CURRENT
TRANSFORMER (CT) INDICATING TURNS
RATIO AND QUANTITY.

INSTRUMENT POTENTIAL TRANSFORMER (PT)

GROUND CONNECTION

MAGNETIC MOTOR STARTER, 1, 2, 3... = STARTER NEMA SIZE
THERMAL OVERLOAD ELEMENTS

MAGNETIC CONTACTOR, I, 2, 3... = CONTACTOR NEMA SIZE
ADJUSTABLE SPEED DRIVE

CDS CURRENT TRANSFORMER

LIGHTNING ARRESTOR

POWER CIRCUIT BREAKER WITH FRAME

STEP-UP

FA
FFA

OF =

L laorizso s
oo oz L
13.8 KV-4801/277 V LOAD TAP CHANGING, REGULATING, PHASE SHIFT,
ff ?f 18, . 60,

.95-30 KV BIL

BlL = B?SZC IMPULSE INSULATION

FORCED AIR COOLING.

FUTURE FORCED AIR COOLING.
FFO = FUTYRE FORCED OIl. COOLING.
FOA = ;'_ORCED OIL COOLING WITH HZ

ONE_AND THREE LINE DIAGRAM SYMBOLS

POWER TRANSFORMER. DUAL RATING SHOWN TO MATCH
COOLING TYPE, TRANSFORMER SHALL BE STEP-DOWN UNIT
SUBSTATION TYPE UNLESS IDENTIFIED STEP-UF, AUTO-
TRANSFORMER, CONSTANT CURRENT, CONSTANT VOLTAGE,

FURNACE, Ré' CTIFIER, SCOTT, T-CONNECTED, GROUNDING,
POLE-TYPE, PAD-MOUNTED, STATION TYP[, SUBMERSIBLE,
SUBWAY, DIRECT BURIED, OR NETWORK TYPE,

NEUTRAL CONNECTIONS SHALL BE SHOWN FROM CENTER
TAP OF WINDING. ADDATIVE POLARITY UNLESS SHOWN

OTHERWISE.
AA = AIR ASPIRATED, (VENTILATED OA = OlL IMMERSED SELF COOLED.
SELF COOLED DRY TYPE). OW = Oll TO WATER COOLING.
AFA = VENTILATED FO/?C[D AIR OW/A= Olt. IMMERSED WATER COOLED
COOLED DRY TYPE, BY AIR CONVECTION.
ANY = NONVENULAT[D SELF COOLED A = DELTA CONNECTION.

= WYE CONNECTION, STANDARD 30
DEGREE SHIFT SHOWN. PHASE TO
PHASE WITH SOLID GROUND.

= WYE CONNECTION WITH
NEUTRAL RESISTOR.

HERTZ.

L)

ORCED AlR.
FOW = Ol IMMERSED FORCED L O AL .
WATER COOLED. - = JO (FROM ONE TO THE OTHER}.
GA = SEALED SELF COOLED X = CITHER AVAILABLE AFTER
DRy TYPE. RECONNECTION.
16 = INERT GAS. & = PHASE.
CPT = CONTROL POWER TRANSFORMER,
[ ] = PAD MOUNT TYPE.
ROTATING EQUIPMENT
@ NUMBER = HORSEPOWER (HP) OF MOTOR.
25 = 2 SPEED. X =DIRECT AXIS TRANSIENT
IW = SINGLE WINDING WITH TAPS. REACTANCE, SATURATED
W =2 %%Dmcs. . VALUE,
M= g X'd =DIRECT AXIS SUBTRANSIENT
G = GENERATOR, NCE, SATURAT!
S = SYNCHRONOUS. %5&? Ch SATURATED
0} INDICA TING LIGHT
5 = AMBER.
3 = BLUF.
C = CLEAR.
g = ggmv SWITCH OR CONTACT CLOSED.
R = REDT SWITCH OR CONTACT OPEN.
W = B
-—@—— METER. NUMBER INCICATES QUANTITY.
/ A = AMPERE. PH™ = PHASE ANGLE.
AH = AMPERE-HOUR. R = RECORDING.
D' = DEMAND ATTACHMENT. SY = SYNCHROSCOPE.
£T = [LAPSED TIM[ T = TOTALIZING.
F = FREOU TT = TOTAL TIME.
[} GA’OUND om'crom v = Vvar
K = KILO PREFIX, VA = VOLT AMPERES.
M = MEGA PREFIX, VAR = VOLT AMPERES REACTIVE,
0 = OHM. W = WATT.
PF = POWER FACTOR, - WH = WATT HOUR.

IDENTIFIED EQUIPMENT OR CIRCUIT BREAKER
PANEL BOARD. SEE PANEL SCHEDULE.
RID = RESISTANCE TEWPERATURE DETECTOR.
LA, DP.. L ETC = 277,480 VOLT PANELBOARDS.
TC= THERMOCOUPLE.

120 YOLT PANELBOARDS.

RECTIFIER
INVERTER

STATIC SWITCH

RELAY OR CONTROL DFVICE. DUAL FUNCTION
SHOWN, SUBSCRIPT INDICATES QUANTITY.
PARENTHESIS INDICATES IDENTIFICATION ON
3 PROCESS DIAGRAM.

RECEPTACLE, WELDING,

RECEPTACLE, SPECIAL PURPOSE.

PUSH BUTTON STATION.

DEVICE AND INSTRUMENT OR CONTROL SWITCHES.

AS = AMMETER SWITCH.
C. CONTROL SWITCH. S =
DIESEL ENGINE.
Gl GASOLINE ENGINE,

LPE = LIQUIFIED PROPANE GAS ENGINE. TS
LPG= LIQUIFIED PETROLEUM GAS ENGINE. VR
RC = REMOTE CONTROL SWITCH. Vs

PB = PUSH BUTTON.
SYNCHRONIZING SWITCH.
SST = SOLID STATE TRIP,

TC = TEMPERATURE CONTROLLER.
TEST SWITCH,
VOLTAGE REGULATOR.
VOLTMETER SWITCH.

#ouonou

ANNUNCIATOR OR ALARM (DEVICE 30).

TYPICAL CABLE CALL-OUT:

ONE INCH CONDUIT CONTAINING ONE THREE
CONDUCTOR NUMBER SIX AWG CABLE WITH
ONE NUMBER EIGHT AWG GROUND WIRE

1"C-3/C *6
W/ #8 GND

RADIO FREQUENCY INTERFERENCE FILTER

F

ADAPTED FROM ANSI C37. 2-1987, USAGE PER IFEE STD. 242-1986
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MASTER ELEMENT OR INITIATING DF) VIC[ SUCH AS FLOAT SWITCH.
TIME DELAY STARTING OR CLOSING REL

CHECKING OR INTERLOCKING RELAY. (AND GATE).
MASTER CONTACTOR,

STOPPING DEVICE.

STARTING CIRCUIT BREAKER.

ANODE CIRCUIT BREAKER.

CONTROL POWER DISCONNECTING DEVICE.
REVERSING DEVICE.

UNIT SEQUENCE SWITCH,

. THREE OR MORE FUNC TIONS PER LEGEND.

OVER SPEED DEVICE.

SYNCHRONQUS SPEED DEVICE.

UNDER SPEED DEVICE.

SPEED OR FREQUENCY MATCHING DEVICE,

RESERVED FOR FUTURE APPLICATION.

SHUNTING OR DISCHARGE SWITCH.

ACCELERATING OR DECELERATING DEVICE.

STARTING TO RUNNING TRANSITION DEVICE.

ELECTRICALLY OPERATED VALVE.

DISTANCE RELAY, (IMPEDANCE CHANGE DETECTOR/.
EQUALIZER CIRCUIT BREAKER.

TEMPERATURE CONTROL DEVICE. (SPACE HEATER THERMOSTAT).
VOLTS PER HERTZ RATIO RELAY.

SYNCHRONIZING OR SYNCHRONISM CHECK DEVICE.
APPARATUS THERMAL DEVICE. (FIELD OR COOLANT
OVERTEMPERATURE) .

UNDERVOLTAGE RELAY.

FLAME DETECTOR.

ISOLATING CONTACTOR.

ANNUNCIATOR RELAY.

SEPARATE EXCITATION DEVICE,

DIRECTIONAL POWER RELAY, (ANTI MOTORING).

POSITION INDICATOR SWITCH, (CELL SWITCH).

MASTER SEQUENCE DEVICE,

BRUSH OPERATING OR SLIP RING SHORT CIRCUITING DEVICE.
POLARITY OR POLARIZING VOLTAGE DEVICE.

UNDERCURRENT OR UNDERPOWER DEVICE (GROUND CONTINYITY MONITOR).
BEARING PROTECTIVE DEVICE.

MECHANICAL CONDITION (VIBRATION ETC. ) MONITOR.
FIELD RELAY. (EXCITATION LOSS).

FIELD CIRCUIT BRFAKER.

RUNNING CIRCUIT BREAKER.

CONTROL CIRCUIT MANUAL 7RAN$F[R OR SELECTOR DEVICE.
UNIT SEQUENCE STARTING RELAY.

ATMOSPHERIC CONDITION MONITOR,

REVERSE PHASE OR PHASE BALANCE CURRENT RELAY.

. PHASE SEQUENCE VOLTAGE RELAY.

INCOMPLETE SEQUENCE RELAY.

MACHINE OR TRANSFORMER (ARMATURE OR LOAD WINDING)
THERMAL RELAY.

INSTANTANEQUS OVERCURRENT RELAY.

AC TIME OVERCURRENT RELAY.

AC CIRCUIT BREAKER.

EXCITER OR DC GENERATOR RELAY.

TURNING GEAR ENGAGING DEVICE.

POWER FACTOR RELAY.

FIELD APPLICATION RELAY.

SHORT CIRCUITING OR GROUNDING DEVICE,

RECTIFIER FAILURE RELAY.

OVERVOLTAGE RELAY.

VOLTAGE BALANCE RELAY.

GAS DENSITY SWITCH.

TIME DELAY STOPPING OR OPENING RELAY. :

LIQUID OR GAS SUDDEN PRESSURE RELAY, MANUAL RESET,
gggff_/NNDOgROTHZTION RELAY (UNDERVOLTAGE = INSULATION FAILURE}.

RNOR,
NOTCHING OR JOGGING DEVICE,
AC DIRECTIONAL OVERCURRENT RELAY.
BLOCKING RELAY,
PERMISSIVE CONTROL DEVICE.
ELECTRICALLY OPERATED RHEOSTAT.

. LEVEL SWITCH,

OC CIRCUIT BREAKER.

LOAD RESISTOR CONTACTOR.

ALARM RELAY, (ALARMS OTHER THAN ANNUNCIATOR, DEVICE 30).
POSITION CHANGING MECHANISM.

. OC OQVERCURRENT RELAY.

TELEMETERING DEVICE,

PHASE ANGLE MEASURING OR OUT-OF~STEP RELAY.
AC RECLOSING RELAY.

FLOW SWITCH.

FREQUENCY RELAY.

DC RECLOSING RELAY.

AUTOMATIC SELECTIVE CONTROL OR TRANSFER RELAY.
OPERATING MECHANISM.

CARRIER OR PILOT WIRE RECEIVER RELAY.

LOCKOUT AUXILIARY RELAY, MANUAL RESET.

. DIFFERENTIAL PROTECTIVE RELAY.

AUXILIARY MOTOR OR MOTOR GENERATOR.
LINE SWITCH,

REGULATING DEVICE.

VOLTAGE DIRECTIONAL RELAY.

VOLTAGE AND POWER DIRECTIONAL RELAY.
FIELD CHANGING CONTACTOR.

TRIPPING OR TRIP FREE RELAY.

OPEN FOR SPECIFIC APPLICATIONS.

OPEN FOR SPECIFIC APPLICATIONS.

OPEN FOR SPECIFIC APPLICATIONS.
OPEN FOR SPECIFIC AFPPLICATIONS.

OFEN FOR SPECIFIC APPLICATIONS.

DEVICE SUFFIX DESIGNATIONS:

SP[CIFICIRUSAGE SHALL BE IDENTIFIED IN A LEGEND ON THE DIAGRAM.

f

8 =

C = CURRENT.

CS = CONTROL SWITCH,

E = LLECTRIC,

F = FREQUENCY.

G = GROUND, CONNECTION ON NEUTRAL OF WYE POWER TRANSFORMER.

GS = GROUND SENSOR, ZEROQ SEQUENCE WINDOW TYPE CT ENCLOSING ALL
PHASE CONDUCTORS AND NO GROUND PATH,

HR = HAND RESET,

= DIFFERENTIAL.

= UOUID, LEVEL, OR LINE.

«~

VAL,
= RESJDUAL CURRENT CONNECTION ON WYE OF THREE 12 CTS.

L

M

N

P = POWER.

ZR = PI;ESSURE RELIEF,
L

S = SYNCHRONIZING.

T TEMPERATURE OR TRANSFORMER.

2 - SgO(;[NTIAL NUMBER OF IDENTICAL UNITS,
vV = VOLTA
X = AUXILIARY (ENERGIZING) RELAY.
Y = AUXILIARY (ANTI-PUMPING} RELAY.
Z = AUXILIARY RELAY.
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