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IS : 12032 (Part 6)-1987 
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L 

CHAPTER 1: QUALIFYING SYMBOLS FOR WINDING 

INTERCONNECTIONS 

SECTION 1 - SEPARATE WINDINGS 

No. Symbol 

tm-o1-o1 

I 

M-OlM III 

I 6 06-01-03 

06-0104 
III 3% 

06-01-05 I m 
mrL 

064146 

- 

Description 

One winding 

Note.7 I. - The number of separate windings should be 

indicated: 

- either by the number of strokes drawn, 

- or by adding a figure to the symbol. 

Examples: 

Three separate windings 

Six separate windings 

2. - Symbol 06-01-01 may also be used to repre- 

sent windings which can be externally con- 

nected in various ways. 

Examples: 

Three-phase winding, phases not interconnected 

m-phase winding, phases not interconnected 

Two-phase winding. four-wire 
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SECTION 2 - INTERNALLY CONNECTED WINDINGS 

2.1 The method of connecting transformer windings may also be indicated 

by codes. See IEC Publication 76: Power Transformers. 

No. 

06-02-01 

06424X? 

06u2-03 

W-0201 

0642-0s 

Symbol 

L 

‘V 

X 

T- 

A 

Description 

Two-phase winding 

Three-phase winding, V (60”) 

Four-phase winding with neutral brought out 

Three-phase winding, T 

Three-phase winding, delta 

Note. - This symbol may be used to symbolize a mul- 
tiphase polygon connection of windings by ad- 
ding a figure to denote the numbet of phases. 

tX-a&06 

M-07 

Ls, 

Y 

Three-phase winding, open delta 

Three-phase winding, star 

Note. - This symbol may be used to symbolize a mul- 
tiphase star connection of windings by adding a 
figure ‘o denote the number of phases. 

oW2-oe 

06-02-09 

Three-phase winding, star, with neutral brought out 

Three-phase winding, zigzag or interconnected star 

0602-10 

06-02-11 

+z 

0 

Six-phase winding; double delta 

Six-phase winding, polygon 

M-02-12 
* 

Six-phase winding, star 

06-02-13 Six-phase winding, fork with neutral brought out 
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CHAPTER II: MACHINES 

SECTION 3 - ELEMENTS OF MACHINES 

No. 

06-03-01 

06-03-02 

06-03-03 

06-03-04 

Symbol 

M 

.- 

k- 

Description 

Differentiation between windings having different Func- 
tions 

Commutating or compensating winding 

Series winding 

Shunt winding or separate winding 

Brush (on slip-ring or commutator) 

AWe. - Brushes are shown only if necessary. For exam- 
ple of application, see symbol t&05-03. 

SECTION 4 - TYPES OF MACHINES 

No 

06-04-01 

Symbol 

0 

# 

Description 

Machine, general symbol 

The asterisk * shall be replaced by a letter designation as 
Follows: 

C synchronous converter 
G generator 
GS synchronous generator 
M motor 
MC machine capable of use as a generator or motor 

MS synchronous motor 

Note. - Symbols 02-02-01 and 02-02-04 may bz added, 
as shown in Sections 5 to 8. 

06-04-02 

B 

M 
Linear motor, general symbol 

06-04-03 

0 M, 

Stepping motor, general symbol 

On-04-04 Hand-generator (magneto caller) 
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SECTION 5 - EXAMPLES OF DIRECT CURRENT MACHINES 

r 
No. 

06-05-01 

Symbol 

bi 

M - 

Description 

D.C. two-wire series motor 

M-05-02 

- - 

H 

D.C. two-wire shunt motor 

M - 

06-05-03 

LLA 

G - 

D.C. two-wire generator, compound excited, sho 
shtmt, shown with terminals and brushes 

06-05-04 

#&)+ 

D.C. to d.c. rotary converter with common permane 
magnet field (rotary transformer d.c./d.c. dyhamoto 

06-05-05 D.C. to d.c. rotary converter with common field win 
ing (rotary transformer d.c./d.c., dynamotor) 

nt 

r) 

d- 
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SECTION 6 - EXAMPLES OF ALTERNATING CURRENT 
COMMUTATOR MACHINES 

A.C. series motor, single-phase 
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SECTION 7 - EXAMPLES OF SYNCHRONOUS MACHINES 

No. 

06-07-01 

Symbol 

-____ 
Description 

__~____ 

Synchronousgenerator, three-phase, permanent mag 

06-07-02 Synchronous motor, single-phase 

_ 

06-07-03 

-__ 

Synchronous generator, three-phase. star-connect 

with neutral brought out 

Synchronous generator, three-phase, both leads of each 

phase brought out 

Synchronous converter, three-phase, shunt excited 

  
  

 



IS : 12032 (Yart 6)-1987 
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SECTION 8 - EXAMPLES OF INDUCTION TYPE (ASYNCHRONOUS) 
MACHINES 

8.1 The general symbol for a machine (06-04-01) should be used to represent 
an asynchronous machine if no external connections to the rotor exist, 
for example in a squirrel cage motor. An inner circle, representing the 
rotor, should be shown in those cases where external connections exist, 
see for example symbol 06-08-03. 

No. 

064001 

Symbol Description 

Induction motor, three-phase, squirrel cage 

Induction motor, single-phase, squirrel cage, leads of 

split phase brought out 

06-08-03 Induction motor, three-phase, with wound rotor 

Induction motor, three-phase, star-connected, with 

automatic starter in the rotor 

Linear induction motor, three-phase, movement limited 
to one direction 

, 
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CHAPTER III: TRANSFORMERS AND REACTORS 

III.1 Two forms of symbol are shown for the same type of transformer: 

- Form 1 uses a circle to represent each winding. Its use is preferably 
restricted to single-line representation. 
Symbols for transformer cores are not used with this form. 

- Form 2 uses symbol 04-03-01 to represent each winding. The number 
of half-circles may be varied to differentiate between certain 
windings. 

111.2 For the representation of transformer cores, see Note 2 with symbol 
04103-01. 

III.3 In the case of symbols for current and pulse transformers, straight 
lines, representing windings may be used with either form. 
See Section 13. 

III.4 IEC Publication 375: Conventions Concerning Electric and Magnetic 
Circuits, gives a method of indicating the instantaneous voltage 
polarities of coupled electric circuits. For an example of application, see 
symbol 06-09-03. 

SECTION 9 - GENERAL SYMBOLS 

No. 
Form 1 

Symbol 

Form 2 
Demiption 

064X-4-01 -01 02 Transformer with two windings 
ofX9-02 

Q 

LJ 

r=l 

Note. - The instantaneous voltage Polarities 
may be indicated in form 2 of the 
symbol. 

o6-09-03 lwJ 
Example: 

0 - Transformer with two windings, 
shown with instantaneous voltage 

l 
polarity indicators 

Instantaneous currents entering the 
marked ends of the windings pro- 
duce aiding fluxes 

, 

10 

  
  

 



No. 

06-o!w4 
06-0945 

06-09-06 
06-09-07 

06-09-08 
06W-09 

06-09-10 
06-W-11 

Form 1 Form 2 

-04 

63 
-06 

$ 
-08 

4> 
-10 

Q 

S)lllhOl 

-05 LJ 
L--v--l 

-07 

P 

-09 

Use symbol 04-03-01 

-11 

I- 

IS : 12032 (Part 6)-1987 
IEC Pub 617-6 (1983) 

Description 

Transformer with three windings 

Auto-transformer 

Choke 
Reactor 

Current transformer 
Pulse transformer 
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SECTION 10 - EXAMPLES OF TRANSFORMERS 

WITH SEPARATE WINDINGS 

Symbol 
No. Description 

Form 1 Form 2 

6-10-01 -01 -02 
KG10-02 

8 

Single-phase transformer with ‘two windings 
and screen 

LJ _-- 

Twl 

I&10-03 -03 

k 

-04 Transformer with centre tapping on one 

ffi-10-04 winding 

LJ 

rrl 

06-10-05 Transformer with variable coupling 

0610-06 
-05 4 -06 

k4 

06-1047 
06 1 O-08 

-07 -08 
delta 

I-u Three-phase transformer, connection star- 

12 
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Symbol 
No. Description 

Form 1 Form 2 
- 

I6-lo-09 -09 -10 Three-phase transformer with four lapping! 

MlO-10 (main tapping not included), connectior 
star-star 

Three-phase bank of single-phase transfol 
mcrs. connection star-delta 

Three-phase transformer with on-load t: 
changer, connection star-delta 

06-10-16 

Three-phase transformer, connection star- 
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No. 

- 

Wee-phase transformer, connection star- 

/ star-delta 

T 

1 

Duaiption 

14 

  
  

 



No 

06-l I-01 
06-11-02 

06-l I-03 
M-1 l-04 

06-11-05 
06-11-06 

IS : 12032 (Part 6)-1987 
IEC Pub 617-6 (1983) 

SECTION 11 - EXAMPLES OF AUTO-TRANSFORMERS 

Form 1 Form 2 

-0 1 

Q 

-03 

i 

Y 

-OS 

,‘r 

Symbol -r 
-02 

-04 

-06 

Description 

Auto-transformer, single-phase 

Auto-transformer, three-phase, connection 
star 

Auto-transformer, single-phase with voltage 
regulation 

SECIION 12 - EXAMPLES OF INDUCTION REGULATORS 

O&12-01 -01 
oG12-02 

lkee-phase induction regulator 

, 

15 
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SECTION 13 - EXAMPLES OF MEASURING TRANSFORMERS 

AND PULSE TRANSFORMERS 

No. 

06-13-01 

Symbol 
Description 

Form 1 Form 2 

Use appropriate symbol in Section 9 
Voltage transformer 

06-13-02 
06-13-03 

-02 -03 Current transformer with two cores and two 

& ;I - :::;yr;d. 

The terminal symbols shown at each end of 
the primary circuit indicate that only a single 

Note. - In form 2, core symbols may be 

06-13-04 -04 
06-13-05 

@ -05 
Current transformer with two secondary 

1 winding;;ne core 

Note. - In form 2, the core symbol must be 

06-13-06 -06 
k -” 06-13-O’ 

E:g -08 k -09 

Current transformer with one secondary 
1 winding with three tappings 

f 
Current transformer where the primary con- 
ductor forms five winding turns 

Pulse or current transformer with one per- 
manent winding and three threaded windings 

06-13-12 
06-13-13 

-12 @ -13 f 

Pulse or current transformer with two per- 
manent windings on the same core rind with 
nine threaded windings 

16 
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CHAPTER IV: POWER CONVERTERS 

SECTION 14 - BLOCK SYMBOLS FOR POWER CONVERTERS 
1 

No. 

06-14-01 

06-14-02 

Symbol Description 

Use symbol 02-17-06 
Converter, general symbol 

-El- 

D.C. cowertk 
- 

- 

06- 14-03 

+I-- 
- 

Rectifier 

06- 14-04 

-u 
-Bt 

Rectifier in full wave (bridge) connection 

06- 14-05 

izt- 

- 
Inverter 

M- 14-06 Rectifierhnverter 

17 
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IEC Pub 617-6 (1983) 

CHAPTER V: PRIMARY CELLS AND ACCUMULATORS 

SECTION 15 - PRIMARY CELLS AND ACCUMULATORS 

No. 

06-15-01 

Symbol 

-It 

Description 

Primary cell or accumulator 

Nore. - The longer line represents the positive pole, the 
short line the negative pole. 
The short line may be thickened for emphasis. 

06-15-02 
Form 1 

Battery of accumulators or primary cells 

06-15-03 
Form 2 

-It--it 

Note. - Symbol 06-15-01 may also.be used to indicate a 
battery, if there is no risk of confusion; other- 
wise, the voltage or the num@r and kind of 
cells should be indicated. 
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CHAmER VI: POWER GENERATORS 

SECTION 16 - GENERAL SYMBOL 

No. SYmbOl 
L 

Description 

06-M-01 

cl G 

Generator, general symbol 

Note. - For a rotating generator, use symbol 06-04-01. 

No. 

M-17-01 

06-1742 

06-17-03 

SECTION 17 - HEAT SOURCES 

SylllbOl 

nr 

IInll G 

lmll 

Description 

Heat source, general symbol 

Radio-isotope heat source 

Combustion heat source 

, 
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SECTION 18 - EXAMPLES OF POWER GENERATORS 

No. 

06-18-01 

Symbol Description 

Thermoelectric generator, with combustion heat source 

06-18-02 Thermoelectric generator with non-ionizing radiation 
heat source 

06-18-03 Thermoelectric generator with radio-isotope heat 
source 

06-18-04 Thermionic diode generator with non-ionizing radiation 
heat source 

06-18-05 Thermionic diode generator with radio-isotope heat 
source 

Photovoltaic generator 

20 
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No. 

06-Al-01 

06A1-02 

W-Al-03 

06-Al-04 

APPENDIX A: OLDER SYMBOLS FOR TRANSDUCI’ORS 

AND MAGNETIC AMPLIFIERS 

SECTION Al - SYMBOL ELEMENTS AND BLOCK SYMBOLS 

Al.1 

Al.2 

Symbol 04-03-01 is used to represent the winding of a transductor. 

For distinction, the power windings and/or the leads to the power 
windings can be drawn thicker than the control or excitation windings. 
Alternatively, the number of half-circles for the power winding may be 
less than the number used for the control or excitation windings. 

SplbOl Description 

Transductor core 

NW. - This symbol indicates that the saturation prop- 

erties of the core are being utilized. It shows at 

the same time the magnetic coupling between 

two or more windings. 

Transductor element shown with two windings and a 

common core 

Transductor. block symbol 

Magnetic amplifier, block symbol 

I 

- 

21 
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SECTION A2 - EXAMPLES OF TRANSDUCTORS 

No. 

OtGA2-01 

Symbol Description 

Single-phase parallel transductor 

Nore. - An increase of current entering the end of the 

control winding marked with a dot causes an 

increase in the power output. 

06.A2-02 Single-phase series transductor 

Note. - The note with symbol 06-A2-01 applies. 

06-A2-03 Self-exciting transductor with two control circuits 

- 
n /vn 

06-A2-04 - Transductor with direct-current output with two control 
(Yys circuits 

- 
cyys 

n - 

‘L 21 ‘L 

22 
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