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ONE_AND_THREE LINE DIAGRAM SYMBOLS
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BUS (THICK LINE, WI=5, LC=0, SEE NOTES, TYPICAL).

BUS DUCT (THICK WEIGHT BUS, WT=3, DUCT WT=l, LC=0).
POWER CONDUCTOR (MEDIUM LINE, WT=3, LC=0),
ELECTRICAL CONTROL, METER, OR SIGNAL CIRCUIT (THIN-LINE, WT=1),

%Cﬁ/ﬂﬂf%)cm OPERATOR, OR INTERLOCK (148" DASHES, THIN,
=iy =,

FUTURE (1/16 INCH DASHES, THIN LINE, WT=1, LC=5}.
ENCLOSURE BOUNDARY (THIN LINE, WT=/, LC=4}.

AREA OR JURISDICTION BOUNDARY (MEDIUM LINE, WT=3,
CROSSING OF CONDUCTOR, NOT CONNECTED.
CONNECTION OF CONDUCTORS (1/8 INCH SPOT).

CABLE TERMINATION WITH STRESS RELIEF (3/16 INCH EQUILATERAL}.
CONTACT, NORMALLY OPEN (N,0.} (1/4 INCH LINES, TYPICALJ,
CONTACT, NORMALLY CLOSED (N.C. ).

SEPARABLE OR DRAWOUT CONNECTOR (1/8 INCH CHEVRON,

SWITCH (NO CONTACT CIRCLES, (1/4 INCH OPENING).
= UNDER N/F= NON-FUSIBLE

FUSED DISCONNECT SWITCH

LC=6J,

A 3

MAGNETIC ELEMENT (3/16 INCH OUARTER-WAVE),

THERMAL OVERLOAD RELAY-1,2,3,...ETC INDICATES NEMA SIZE, UL LISTED.
(3716 INCH HALF CIRCLES),

HEATER OR THERMAL ELEMENT (3716 INCH), 1,2, 3,.
NEMA SIZE, UL LISTED.

DIODE (1/8 INCH LINE AND EQUILATERAL).
THIRISTOR (1/8 INCH LINE AND EQUILATERAL).

IN LINE CONDUCTOR-CURRENT LIMITING CABLE PROTECTOR (1/8 INCH LINE
AND EQUILATERAL).

CAPACITOR (1/4 INCH LINES). Cl,2, 3...=CAPACITOR NUMBER.

LIGHTNING OR WAMSTOR (178 INCH SPOTS}. IDENTIFY EAGH ITEM
BY TYPE ON THE DIAGR:

PROTECTIVE GAP (1/8 INCH EQUILATERAL  TRIANGLES).
BATTERY (174 AND 1/8 INCH LINES).
INDUCTOR OR REACTOR (1/8 INCH SCALLOPS).

RESISTOR (3716 X 3/8 INCH RECTANGLE}. RI,2, 3...=RESISTOR NUMBER.
ADJUSTABLE OR VARIABLE FUNCTION.

FUSIBLE LINK (3/16 X 3/8 INCH HALF WAVE),

+ o ETC INDICATES

CARI??IDG[ FUSE %6 ;’ 3/8 INCH RECTANGLE}.

= ALARM Ct
CL = CURRENT LIMITING.
I = INDICATING.

MOLDED CASE CIRCUIT BREAKER, INCLUDING THERMAL AND MAGNETIC
OVERLOAD DEVICES PER SPECIFICATIONS. (3/8 INCH ARC).
2 POLE UNLESS SHOWN IP OR 2P.

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

AlR CIRCUIT BREAKER POWER CIRCUIT BREAKER WITH FRAME
cr. AMPERE RATING AND SHORT CIRCUIT
= AMP SENSOR. DUTY (3/8 INCH SOUARE).
= GROUND SENSOR. G = 5F6 GAS.
= LONG TIME, W 0 =0l
= souo STATE TRIP. A V = VACUUM.

; WH 52 = DEVICE 52 (TYP).

PHASE CURRENT INSTRUMENT TRANSFORMER (CT) INDICATING TURNS
RATIO AND QUANTITY. BLACK SOUARES INDICATE POLARITY MARKS.
A#Pf}‘lgq 5[/? ANSI/IEEE STD 242-1986 (1/8 INCH HALF CIRCLES,

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

INSTRUMENT POTENTIAL TRANSFORMER (PT) (3716 X 3/8 INCH RECTANGLE).
GROUND CONNECTION (1/16 INCH SPOT, 1/4, 3/16 & 1716 INCH LINES).
MAGNETIC MOTOR STARTER, I, 2, 3... = STARTER NEMA SIZE
THERMAL OVERLOAD ELEMENTS

MAGNETIC CONTACTOR, 1, 2, 3... = CONTACTOR NEMA SIZF

ADJUSTABLE SPEED DRIVER

REFERENCE DRAWINGS

ONE AND THREE LINE DIAGRAM SYMBOLS

POWER TRANSFORMER. DUAL RATING SHOWN TO- MATCH
COOLING TYPE, TRANSFORMER SHALL BE STEP-DOWN UNIT |
100071250 KVA S&%MU@V TYPE UNLESS IDENTIFIED STEP-UP, AUTO-.
TRANSFORMER, CONSTANT CURRENT, CONSTANT VOLTAGE,
LOAD TAP ING, PHASE SHIFT,

A OA/FA AT 55°C
2.8 xv-mr/zzz v CHANGING, REGULATI

o i3 oW, FURNACE, RECTIFIER, SCOTT, T-COMECTED, GROUNDING,

2 POLE-TYPE, PAD: ATION TYPE, SUBMERSIBLE,

STEP-UP

-WOUNTED, S
SUBWAY. DIRECT BURIED, G?MS'W TiPE,
NEUTRAL CONNECTIONS SHALL. BE. WWN FROM CENTER
g;f[ % SC?MI .- ADDATIVE POLARITY UNLESS SHOWN

AA = AIR ASPIRATED, !VENUMTED
SELF COOLED DRY TYPE).
AFA = VENTILATED FOﬂC[D AR
COOLED DRY TYPE,
ANV = WNMWNTILAT[D SELF COoOLED
BIL = BASIC IMPULSE INSULATION
LEVEL.

AR
A ML TA CONNEC TIW.

Z( = WIE cmfcrm STANadﬂﬂ 30
DEGREE SHIFT SHOWN. PHASE TO

Fia < Fone Fomcen ATR o0 SECWW“ samm Mo
FFO = FUTURE FORCED OIL. COOLING. ™ NEUTRAL RESISTOR,
FoA :}r_mc:g%?cowm WITH W = HERTZ,

/= AND (BOTH AVAILABLE

Fow = OIL IMRSED FORCED WITHOUT RECONNECTION),

COOLED. .- ;

GA swm SELF COOLED y = ;%R%A%‘&?? A@?Egmm
DRY TYPE, AL
IG = INERT GAS. & = GVMC

CPT = C&Ym POWER TRANSFORMER.
D = MOUNT TYPE.

ROTATING EQUIPMENT (172 IACH CIRCI.EN
WW OF MOTOR,

e
2 Xd =DIRECT AXIS TRANSIENT

W = SIN&E WINDING WITH TAPS. REACTANCE, SATURATED
2W =.2 WINDINGS. VALUE.

M = HOTOR. X =DIRECT AXIS SUBTRANSIENT
G = GENERATOR. REACTANCE, SATURATED
S = SYNCHRONOUS. VALUE.
m INDICATING LIGHT t1/74 INCH CIRCLE, 1/8 INCH RAYS).
A = AMBER.
8 = &UE.
C = CLEAR.
G = G‘?E[N SWITCH OR CONTACT CLOSED.
0 = ORANGE,
R = RED = SWITCH OR CONTACT OPEN,
W = WHITE,
—(—  w e s, MUMBER, INCICATES QUANTITY.
’ A = AMPERE. = PHASE ANGLE.

AH = =
o = =

i g = =
6 = =
K =K = VOLT AMPERES,
s VAR = VOLT AMPERES REACTI.
BF = POWER FACTOR. WH = WATT HOUR.

!0[”7!/7[9 EQUIPMENT OR CIRCUIT BREAKER
NEL BOARD. SEE PANEL SCHEDULE,
: I?TD RESTSTAMI TEMPERATURE DETECTOR.
RP. 7 LBOARDS,

-------

120 VOLT PANEL
LPDF’....[TC 277/480 VOLT PANELBOARDS.
TC= THERMOCOUPLE.

RECTIFIER (3/8 INCH SOUARE).

INVERTER (3/8 INCH SOUARE}.

STATIC SWITCH (3/8 INCH SOUARE, 1/8 INCH EQUILATERAL).

) RELAY OR Can?Ol DEVICE, DUAL FUNCTION
SHOWN. SUBSCRIPT INDICATES QUANTITY.

PARENTHESIS INDICATES IDENTIFICATION ON

PROCESS OIAGRAM. (1/2 INCH CIRCLE}.

W

BHEO® @ﬁ&mn

RECEPTACLE, WELDING. (1/4 INCH CIRCLE, TYPICAL).

RECEPTACLE, SPECIAL PURPOSE.

PUSH BUTTON STATION.

DEVICE AND INSTRUMENT OR CONTROL SWITCHES. (1/4 INCH SOUARE}.
AS = AMMETER SWITCH, P8 = PUSH BUTTON.
CS = CONTROL SWITCH, S5 _= SYNCHRONIZING SWITCH.
OF = DIESEL ENGINE, SST= SOLID STATE TRIP.

= GASOLINE ENGINE, TC = TEMPERATURE CONTROLLER.
LPE = LIQUIFIED PROPANE GAS ENGINE. TS = TEST SWITCH,
LPG= LIQUIFIED PETROLEUM GAS ENGINE. VR = VOLTAGE REGULATOR.
RC = REMOTE CONTROL SWITCH. VS = VOLTMETER SWITCH.

- - - ANNUNCIATOR OR ALARM (DEVICE 30),

. SHORT CIRCUITING UN,
58. RECTIFIER FAILURE RELAY. =~
OVERVOLTAGE e

§’€

TURNING GEAR mm
55. POWER FACTOR RELAY,

PER  IEEE STD. 242-1986

. MASTER ELEMENT OR I DEVICE SUCH AS FLOAT SWITCH.
TIME DELAY STARTING : Y,

CHECKING OR_INTERLOCKING

MASTER CONTACTOR,

STOPPING DEVICE, :

STARTING CIRCUIT BREA] MR

gmm CIRCUIT

UNDER SPEED DEVICE,

SPEED OR FRE'OOE'NC‘YMTCHIM; DEVICE.
RESERVED FOR FUTURE AH"HCATIGN.
SHUNTING OR DISCHARGE SWITCH,
ACCELERATING OR OEC’[L[I?AUM? DEVICE,
STARTING TO RUNNING TRANSITION DEVICE.
ELECWICALLY OPERATED VALVE.

TANCE RELAY. (IMPEDANCE CHANGE DETECTOR).
EOUAIJIER CIRCUIT BREAKER.
TEMPERATURE CONTROL DEVICE. (SPAQ? HEATER THERMOSTAT).
VOLTS PER HERTZ RATIO RELAY. . -

SYNCHRONIZING OR SYNCHRONISM

APPARATUS TH[RML DEVICE. 6

OVERTEMPERATURE) :
TAGE RELAY.

UNDERVOL TA
28, FLAME DETECTOR.

ISOLATING CONTAC‘ TOR.
ANNUNCIAT( ¥,

OR RELA
SEPARATE EXCITATION DEVICE.
DIRECTIONAL POWER RELAY. (ANTI MOTORING).
POSITION IAGICATOR SWITCH, . (CELL” SWITCH?.
MASTER SEQUENCE DEVICE,
mBRUSH OPERATING OR SLIP RING SI-WT CIRCIIIUM DEVICE,

I?ITY OR PaARIIIM; VOLTAGE DF|
UNDERPOWER VIC‘E (GROUND CONTINUITY MONITOR) .
BfAﬁ]M PROlZ'CﬂV[ DEVICE, -
MECHANICAL CONDITION (WBﬁ’AﬂW ETC. ) MONITOR.

FIELD RELAY. (EXCITATION LOSS.

FIELD CIRCUIT BREAKER.,
RUNNING CIRCUIT BREAKER.
CONTROL CIRCUIT MANUAL TRANSFER OR SELECTOR DEVICE.
UNIT SEQUENCE STARTING REL

AWRIC CMTION
REVE, OR PHASE BAI
PHAS[ ssow NCE VOLTAGE ﬁﬂAY.
INCMUE SEQUENCE RELAY,
MACHINE OR TRANSFORMER (ARMATURE OR LOAD WINDING)

mmm RELAY.
INSTA

OVERCURRENT RELAY.

FIELD APPLICATION RELAY,
OR GROUNDH

"NOTCHING OR JOGGING DEVICE.
AC DJREC‘TIMAL OVERCURRENT RELAY,
ez.oc/rws el

1A

PERMISSIVE CONTROL DEVICE.
[L[CTRICAU.Y OPERATED MMIAT
LEVEL SWI .

oc CIRCU]T BREAKER,

LOAD RESISTOR CONTACTOR,

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

OC OVERCURRENT RELAY.

TELEMETERING DEVICE.

PHASE ANGLE MEASURING OR 0(”'-0" STEP RELAY.

AC RECLOSM RELAY.

o RECLOSIM RELAY,
AWO#%% ‘SgL[CUVE CONTROL OR TRANSFER RELAY.

85. CARRIER OR PILOT WIRE IECHVZF RELAY.
86. LOCKOUT AUXILIARY RELAY, -MANUAL RESET.

DIFFERENTIAL PROTECTIVE. ﬁZA

88. AW)’I,IARY MOTG? OR MOTOR GEMSR#W

94.

APPLICA
38, WEN FOR SPECIFIC APPLICATI

LINE SWITCI
REGULATING DEVICE.
WLTAGE HIRECTIOAW RELAY.
DIREC ?mdl. RELAY.
FI[LD CMAGIM CON]’ACTQ?.
TRIPPING OR TRIP FREE &"I.Af.
OPEN FOR SPECIFIC APPLICATIONS.
OPEW rm SPECIFIC APPLICATIONS.
FOR SPECIFIC

ONS,
OFEN FOR SPECIFIC APPLICATIONS.

NOTES:

1. THIS IS A _STANDARD DRAWING. ITEMS NOT SHOWN ON DIAGRAMS ARE FOR
FUTURE USE. DO NOT EDIT THIS SHEET FOR SPECIFIC APPLICATION. CADD AND
MANUAL DRAFTING INSTRUCTIONS SHALL REMAIN FOR FIELD CHANGES AND AS
BUILTS, SPECIFICATION DATA SHALL REMAIN FOR QUALITY CONTROL.

2. SYMBOLS ON THIS DRAWING HAVE BEEN ADAPTED FROM ANSI/ASME. Yi4. I5-1966
(R1388) AND ANSI/ASME Y32.2-1975 (IEEE STD. 315-1975 RIS89) WITH
JEEE STD 315A-1986 AND RESOLUTION
BASIC BUILOING BLOCKS TO ASSEMBLE ALL REQUIRED FORMS OF GRAPHIC
R[R?ESENTAW IN BOTH ONE LINE DIAGRAMS AND THREE LINE DIAGRAMS,

2. DRAFTING SiMLt INCLUDE LINE THICKNESS PER ANSI/ASME ¥ 14.2M-1979 (R 1987}
AND ANSI/ASME Y14, 15-1966 (R 1988} AS FOLLOWS:

THIN - CENTER, DIMENSION, BREAK, EXISTING, AND
BACKGROUND LI
(0,016, 1/64, INCH, WT=1),

MEDIUM ~— — — — -

NEW WORK.
(0.032, 1732, INCH, WT=3).
THICK  smmsecn on s e MATCH LINE, POWER BUS, OR BATTERY LIMIT.
0. 048, 3/64, INCH, WT=5).
D0 NOT USE WI=0, 2 OR 4 FOR LINES,
CADD WEIGHT SHALL BE AS INDICATED WITH WT=.
TEXT, EQUIPMENT CALLOUTS, AND L[Aﬂ[k LINES, CADD LV=32.
SYMBOLS, BUSWAY AND FEATURES, L¥=31.

4. LETTERING SHALL BE SLANTED WITHIN DRAWING, 1/8 INCH FOR TEXT, 1/4 INCH
FOR HEADINGS AND TITLES, CADD FONT 61. WIDTH RATIO SHALL BE 80 PERCENT.
LINE SPACING SHALL BE 1/2 TEXT HEIGHT. 1/8 INCH LETTERS SHALL BE WT=2.
174 INCH LETTERS SHALL BE WT=4. LOWER CASE LETTERS SHALL NOT BE USED.
FOUR LINE TITTLE BLOCKS SHALL BE 3/16 INCH WT=2.

5. ALL WORK SHALL BF SUITABLE FOR LEGIBLE /?EH?OLWCUOIV FROM HALF
SIZE SECOND GENERATION REPRODUCIBLES.

6 RATINGS SHALL BE SHOWN WHERE ESSENTIAL FOR OVERALL UNDERSTANDING OF
THE SYSTEM.

7. DIAGRAMS SHALL BE LAID QUT WITH SOURCES TOWARD THE TOP OF THE SHEET
WITH POWER FLOW FROM TOP TO BOTTOM AND FROM LEFT TO RIGHT, PER
ANST 114, 5-15-1966 (RI988).

8. PROVIDE SEPARATE WIRING DIAGRAMS WHERE PHYSICAL ARRANGEMENT OF THE
WIRING MUST BE SHOWN FOR CLARITY.

9. DRAWING TITLES AND REFERENCES SHALL BE STANDARDIZED AS ONE OR THREE
LINE DIAGRAMS. THE WORDS “SINGLE LINE* SHALL NOT BE USED.

10, STACKED FRACTIONS SHALL NOT BE USED.

DEVICE SUFFIX DESIGNATIONS:

SPECIFIC USAGE SHALL BE IDENTIFIED IN A LEGEND ON THE DIAGRAM.
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ONTROL
= ELECTRIC,
= FREQUENCY,
= GROUND, CONNECTION ON NEUTRAL OF WYE POWER TRANSFORMER.
= GROUND SENSOR, ZERO SEQUENCE MADOW TYPE CT ENCLOSING ALL
PHASE COMX/CTM AND NO GROUND P,

¥

m% LEVEL, OR LINE.
RESIDUAL CURRENT CONNECTION ON WYE OF THREE 1% CTS.

Wl uH u l| 1

~%
B
g
.’:,\’

(28
= SYNCHRONIZING.
= JEMPERATURE OR TRANSFORMER,
~2 = SEQUENTIAL NUMBER OF IDENTICAL UNITS.

= VOLTAGE.
X = AUXILIARY (ENERGIZING) RELAY.
¥ = AUXILIARY (ANTI-PUMPING} RELAY,
Z = AUXILIARY RELAY.

w‘neg\%t“&§ RNLLT TS
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LA-E-003 SCHEMATIC & WIRING SYMBOLS
LA-E-002 STANDARD PLAN SYMBOLS
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