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SR1 LANKA STANDARD
GRAPHICAL SYMBOLS USED IN ELECTROTECHNOLOGY
pART 4 . MACHINES, TRANSFORMERS, PRIMARY CELLS AND ACCUMULATORS

FOREWORD

This Sri Lanka Staundard was sutsorized f:'fz‘;»*, adopt ion and publication by

the Council of the Svi Lanka Standards stitution on 1985-10-11, after the
draft finalized by srafiing Comm al Symbolz used in
Electrotechnology oy rical Engineering Divisional
Committee.

This standard is one of the seriez of Sri Lanka Standards for Graphical
Sybols used in electrotechnology.

it is common in electrical engineering practice tu employ graphical symbols
to denote the various means and devices used when making diagrams of
connertions. With the object of making these diagrams easy to under stand
and iversal in meaning, it has become necessary to standardize the basic
symbois {or various devices commonly come ACross in the field of electrical
engincering. d

Tn selecting and devising these symbols the object has been to ensure that
symbols, as far as possible, sre self explanatory and easy to draw in general
use. It may be necessary in detailed diagrams to indicate the physical
structure of the appratus, the actual position of the terminals and so forth,
put where possible the principle of tue standard symbols should be followed.

In tho preparation of this standard the assiotance derived from the
pub:lications ¢f the Internat ional Blootrobechnioal Commission, the British
Standards Institution and the Tndian Standeards institution is gratafully
acknow]edged.

1,0 SCOPE

This standard lays down different forms and elepents of symbols to represent
Rotating Machines, Transformers, Primary Ce x1ls and acct,.mulators;,
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2.0 FORMS OF SYMBCLS

2.1 In this Standard, more than one symbol have been used to designate

the same type of rotating machine or transformer depending on the types and
class of drawing involved. For same type of rotating machines, is simplified
as well as the complete, multi-lone symbols have been spocified. Tn the

case of transformers, symbols for single-line and multi-line ntation
have been given separately.

2.2 sSymbols of machines for single-line representaticn may be derived foom
1imt for multi-iine representation.

2.3 The relative

nsed in the Standard

ensions of the different symbols and of thelr zlements
are not obligatory.

3.0 FLEMENTS OF SYMBOLS

No. ; Symbol Description
S S — . S
3.1
sroforred ‘ Winding
e e e L Note 1 :Symbols same as SLST Publi—

mation (....) Part 2 Symbols No.51.0, §1.1,
e AN 51.2. However, in thie standard only the
preferred from s used for stimplicity.

Hote 9 : When this form of symbol is used
the mumber of half-circles is not fiwed
but, if desived, a distinction might be
made for the different windings of a
machine as epecified below:

3.1.1 YN Commutating or compensating winding.
3.1.2 Y ‘ Series winding.
3.1.3 Shunt winding or separate winding.

Y'Y
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No Symbol Description
3.2 Terminals
3.2.1 @ Note 1 : Terminals are drawm in the symbols
only if this is essential. In this case
S - symbols No. 42.0 or 42.1 of SLSI Publication
) (....} Part 2 are used.
\ A
3.2.3 @%‘ Note & : It is recommended that the centres
i of symbols 42.0 or 42.1 should be placed
x on the line of the matn symbol.
/o
3.3 Junctions of Conductors
e ; p . .f
3.3.1 o Note 1 : Symbols No. 43.0 to 44.2 of SLST
Pubtication (....} Part 2 are used for
this purpose.
| Note 2 : The symbols of comnection of
conductors (42.0 or 42.1) may be omitted
3.3.3 1 for a simple junction ; it must always be
-9 ‘?E ' used for a double junction.
3.3.4 ;
[ I T ;
W I3 " h .,—&;&—n
g
3.3.6

(2
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No. Symbol Description

1 3.4 ' Brushed

NOTE - Brushes are shown only if
this is necessary.

3.4.1 )Q,_,
/
or
3.4.2 | \,mw Brush on slip-ring
5.4.3

or

' 3.4.4 Brush on Commulator

3.5 ‘ Supplementary indications,
Numberical data

HBOTE ~ Supplementary indications
(method of connecting windings,
letters M, G or C for motor generator
or controller) and numerical data

are given only if this is necessary;
numerical data are showm only on one
symbol for cach alase of machines,

an oan corample.




4.0 (ENERAL SYMBOLS FOR MACHINES
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No. Symbol Description
4.1 Generator
'E .
4.2 ] Motor
~_
4.3 //’mm\ Machine «capable of use
\\ifi/) as generator or motor
4.4 Mechanically coupled
machines

5.0 DIRECT CURRENT MACHINES

No.

Symbol Description
6.1 Direct current generator
{General symbol)
5".2

Direct current motox
{General symbol)
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.

MNo. Symbo1l Description
Multi-line Representation
Simplified Form Complete Form
| .
B4 § ‘ 1 D.C. 2~wire permanent
i magnet generator (G} or
| | G motor (M).
i
, _
5.4 5.4.1 5.4.2 D.C. 2-wire series
| ! 1 generator (C) or motor (M}.
{
I
5.5 D.C. 2-wire generator (G)
or mctor (M) separately
excited.
5.6 5.6.1 5.6.2 p.C. 2-wire shunt ‘
generator (G) or motor (M). |
g ﬁ P“h(ﬂ>
o
| L. VYT
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— ;
No. Symbol Description
Multi-line Representation
Simplified Form Complete Form
0 5.7.2
5.7 A D.C. 2-wire generator (G)
v or motor (M) compound
< G - excited short shunt.
i e
5.8 5.8.2 D.C. 2-wire generator
9 compound excited, short
t shunt, 220V, 20 kWw.
220V 220V
20kwW 20 kW
6.0 ALTERNATING CURRENT MACHINES
No. Symbol Description
16.1 ' A.C. generator
: {(General symbol)
G
6.2 ALCL motor
i {General symbol)
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5

.3 Alternating current commutatoxr machines

No.

Symbol

Description

Multi-line Representation

Simplified Form

Tomplete

Form

6.3.1.2

|
‘!L.__{/ “w _%

ine

//

A.C.
phase

series motor single

6.3.2.1

Repulsion motor, single
phase

10

A.C. series motor, single
rhase "Dexri" type.

e o YT N
\?«.-"’y"'\(‘\ .
;

b oYY

H
i
-
H

A.C. series motor, three

phase.
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No.

Symbol

Pescription

Multi-line Representation

Simplified Form

. Complete Form

6.3.5.1 6.3.5.2

R ..,
A o o
Cand

b

shifting motor, thes
r fed (Scharge} with
3

double set of brushes.

Example of a symbol showing

terminals, brushas and

numayical datas

)

Shunt characteristic brush
shifciug wotoxr, three phase,
rotor fed is8charge) with
400 ¥ double set of brushes
30 kw K0 HE.

The two circles connec

dittle paraliel sty
rresent two windings o
the same rotor.

te
oK

4a
es
p

11
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7.0, BYHCHRONOUS MACHINES

o s e

No. Symbol ) Description

7.1 \ Synchronous genersior

/ {Gen=ral symbol}

L2 i - synchronous motor
§ s M5 (General symbol)
; i S
S S - e : —

7.7 sroups of conductors may be placed in another

e nen e e e e e e s s o
E Muiti-~ling representation
e e e o e e
Simplified ¥orm : Compiete Form .

7.3 permanent magnet synchronous

{ generator (GS} or synchronous
motae (MS) three-phase.

i

7.4.1 7T.4.28

§ synchrorous generator (GS)
i L or synchronous motor MS)
/ N sinale phase.

-2
£

aeas

B whmmrvsr s 2ok s v

7.5.2 :
. ;
iR Ca ! gynchroncus generator (GS) or
” synchronous motor (MS) three-
| jelly phase star-connected, neutral
” ot bro t out.
| f/ 6s \\ not brought o
§ \\ .»"i\ é;';
] e
(v |




SLS 690:Part 4:1988

e, Symbol Description
e - .

Complets Form

7.6.4 Synchronoug genarator (G8) oy

I : P syachronous wmoter (M) three-
| ; ! 1 4. ] 2 e 1y
i %i l' phase star-~connected with

. tr % 3y -

i -t y neutral brought out,

{73

Synchronous generator {(55) oY
synchronous motor (M8] three-

of each phase

Examples

2 variants of

No., ©.7.1 and 7.7.2

4000V
1000KYA
S0t

= of a symbol showing

SIG1
e tormingls, brushes and num
2;, mugerival dabn;

€m¢ Synchronous generator (GS)
or synchronous motor (MS)

three phase both leads of each

phase <Loxought out,

5000 Y, 1000 kva, 50 Hz

3 L 110v-

P
L45)
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8.0 INDUCTION MACHINES
No. Symbol Degeription
NOTE - In symbols 8.1 to 8.9 groups of conductors may be placed in another
maimer Fhan generally shown below:
eori. wybol 8.6
‘8,1 8.1.1 8.1.2 Induction motor, with short-
circuited rotor (General
symbol}
8.2 Tnduction motor, with wound
rotor
{General symbol)
8,3 8.3.1 Tnduction motor, single phase,
squirrel-cage.

14
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No. Symbol Description
8.4 8.4.1 8.4.2 Inducticn motor, single phase,
squirrel-cage, leads of split
3 i phase brought out.
i
N
S D AT B
\ o T LA dew
RN N
8.5 8.5,1 5.8.2 induction motor, three-phase
‘ squirrel-cage. :
| |
LU
A\
/ :
i R
Loy
‘\‘B“B\ \/’
8.6 8.6.1 8.6.2 induction motcr, three-phase,
squirrel-cage, both leads of
! 1 i ;ﬁ each phase brought out.
Al i
: P i
Jeuw  J Ao /
.\w,// \\iuwz
8.6.3
VRN
&
8.7 Induction motor, three-phase,
with wound rotor.
E
i
!

15
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— . R
No. Symbol Description
B.8 Induction motor, three-phase
. star-cennected, with automatic
. starter in rotor.
&
e.9 : ]! 500V Example of & symbel showing
: %%ZW terminals, brushes and
MRE | imerical datacs
M Induction motoyr, three-phase,
N with wound rotor 500%  ZORKW
500 . :
9.0 SYNCHRONOUS CONVERTERL
: : T
No. Symbol Description
9.1 ) Synchronous converter
(//::\\\ {General symbol)
i
: Multi-line Representation

Simplified Form | Complete Form

Three-~phase synchronous
converter, shunt excited

Pxample of a symbol showing
rerminals, brushes and
numerical data:

Threoe-phase synchronous
converter . shunt excited
po0v, 1000kw, 50HZ

16
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No, Symbols Description
Multi-line Representation
Simplified Form .~ Complete Form
i0.1 10,00 10.1.2 Transiformer with two
' separate windings.
NACAAL
YT
10,2 10.2.2 Transformer with three
separate winding.
B NALAALY
IV Yy
10.3 10.3.3 10.3.2 Auto Transformer.
™y,
AN

17
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11.9

TRANSFORMERS WITH 2 OR 3 WINDING

AL ALS

No. ' T Tsywbois T I
1 Simpiified Form ‘v N T Complete Form -
B Gingle line  Multi iine gie line  Multi line
11.1 it,1.1 e T Tiine 11.1.4
: | \ 10000 V o tocony
. L p 2E0EVA Ll 250 kA 1000¢ Y. Wwoesy
; : ) L\ L { T_;'J He WY A IEN BYL i
¢ R - L /"(' ~ iy o(o | 24 Hr ;
g L 0 / Loe Y g L% ]
; ) I | s00v ?
i

| AW / N
i e e
1 H ' ?
¥ 1 H
o vt
i § ! ¥
' ) vt
!

11,2

Fo,

£0606 v !
L000 KYA
7. 5%
rd 11
Wooo v

s

..

I'\_/ A -

i/h"f«"f““?’"\

AND?

-
:
S

H
i
.,m;:,{

AR IS

R AAATY |
i
-1

g
P A AL §
| M

b
s
{0

g_ﬂ,.._m_
d

A am.j
{m [ YTy

4

.
LA
T A

e




11.1

11.2

11.3

il.4

Example:

SLS 690:Part 4:198%
Description.

Single-~phase transformer with two
separate windings.

Example:

10000/500v
250 kVA 50Hz
short-circuit voltage ; 4%

Three-phase transformer with two
separate windings.

Star-delts

50000,/M10000V

4000KVA 50Hz
Connection: Yd 11
Short-circuit voltage : 7.5%

(If necessary, the phase-angles
may be indicated by vector

symbcls or hour-numbers as
{defined in I.E.C. Publication 76).
Three-phase-bank of single-phase
transformers with two separate
windings. .

Cennection: star-delta.
Three-phase transformer with two

separate windings.

Connuction: star -7Zig~Zag.

19
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No. Symbol
. Simplified Form Complete Form
Single line | Multt line Single line ‘ Multi lime
11.5 11.5.1 11.5.2 » 11.5.3 i1.5.4
| L
< g 3
o § < |
ﬁLm ﬁwj gm,
S‘”fgxxf:é"‘;mu\
AN p g % §
VAN e Y ¢ i
VYT ; " g
¥ SERE
. £ 1< .
C} ¢ ,;_,g,; m :
!“ o} \
RN
Vo i ! {
11.6 © 11.6.1 11.6.2 11.6.3 11.6.4

1i.7 11.7.1. 11.7.2 11.7.3 : 11.7.4

20
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Description

Three-phase transforimer with two
separate windings.

Connecticn : delta -B-~phass fork.
Three~phase transformer with three
separate windings.

Connection : star-star-deita.
Three-phase-bank of single-phase
transformers with three separate
windings.

Commection @ star-star-delta.

21
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— e e o e i
No. Symbol
Simplified Form Complete Form i
Single line Multi line Single line qulti line !
i
12,1 12.1.1 12.1.2 12.1.3 12.1.4 §
J e
- |
< U»MJ\.J
i
: | i
12.2 12.2.1 12.8.2 12.2.3 12.2.4
i
o7
¢ %
12.3 12.3.1 ' 12.3.2 12.3.3 12.3.4
g% %1 |
22
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12.1

b
A

12,

.2
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Description

Auto~transformer, single-phase

Autc~transformer, three-phase

Connection : star.

Single-phase auto-transformer with
continuous voltage regulation.

23
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24

No. . Symbol
Simplified Form C@mplete Form -
Single line Multi line Single 1line Wultl iine
13.1 '13.1.1 13.1.2 13.1.3 13.1.4
L N
L3 L L
(/’“m\ . “tﬁ w% “%
rm—, 3 )]
N A M&Lz émwmiwwwf
. i N
)
3 fr e § 3
4 3 3
(1
. . |
13.2 13.2.1 13.2.3 13.4.4
s
“ U=0 4=0 HEL
/\/t"' fr = E ll’”ﬁ
- -
kil L
A (W\r\
i
l I
13.3 13.3.1 13.3.38
T L’f
AL
-
Fa
13.4 13.4.1 13.4.2 13.4.3 13.4.4
>k&ﬁ: {yyﬂﬁij
v
A (YW”W]
f
o /




17,7

13,3
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Description

Three~phase transformer with 4 tauvpings.

Single-phase transformer with off-
voltage tap changer.

Three-phase transformer with on-load
tap changer.

Single-phase transformer with
continusus voltage regulation.
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No. Symbol
Simplified Form Complete Form
Single line Multi line Single line Muiti line
14.1 14.1.1 14.1.2 14.1.3 14.1.4
%
|
ix’ Mm »-u':*“
A
o
. /\ /
S
%
14,2 14.2.1 14.2.2 14.2.3 114.2.4

26
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14.1

14.2
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Description

Single-phase induction regulator

Three-phase induction regulator.

27
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15.0 PRIMARY CELLS AND ACCUMULATORS

No.

Symbol

Description

’15.1

-4+

.

Primary cell or accumulator

(The long line represents the
positive pole, the short line
the negative pole).

1156.2

or

Battery of accumulators or
primary cells. ,

(symbol No. 15.1 Primary cell or
accumulator may also be used to
indicate a batter, if there is no
risk of confusion; otherwise the
voltage or the number and kind of
cells should be indicated).

15.3

Battery with tappings

15.4

vVariable voltage battery.

Baltery with single end-cell
switch.

28
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