FUETLT T % F Fire ggeTE Wi (Insulation resistance
between windings and frame): st & Fig 3 # gurfar mar
& f&5 TR #1 uF ffima aEfEv & uF % & @y sy @ @
AT A T gET i %9 & oFffr afifma % |y ser
| o9 TR 2vedt Ft fRafRa wfa & o Sar €, at ar areiE

Fig 3

@

U1 V1

o o o
WaU2 Vo

)
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TF WM SATeT & (% ST A2 | U FT SAgH & FH T8q1%
arE T o S o T SgReT T Y FHSAIL TATAT S | S ST
# AT e a@Tar 1 @t 2|

T T AT ATEFET & AT THEAT T |

%A i 31 FIA F srawwar (Necessity of frame earthing:)
faga ST T #efiw & W & SH(OIY ofd FAT ATRT:

ST SuTTeft =rferat & ITHOT i 37 I S1 T L& &1
FAT &

HH AT XA T I3 AT & fF aw FuT g wew &
= 9T 9T aYF UE UAT dde T H¥AT ¢ e v o
HAT ST &, S 5 & T ST & AT J97 a9 I
e fawa yeT #war 2|

|.E.frat & ST gear FL0 & AieT &7 %/ & At srf
FAFIT & ST ST ALY ST aT 37 Foag s & S &F | F HASTT
Ifoa AT & ot FILIGE TS & J2 e A | (7fF v
®Y T AT AT & ar o goagie w1 gfawrer 5 oer T oref
FIE G ATAT HT ALY U A1 ST AT(27) 3 ST ForTedt
FT ST T T & FA ST A1 ATl AT Alhe i L&
UM TRATrd BT 37 WHiee &1 39T | HieT &l T & STl
F T |

3-%T ARUT AiEY F WY - Ay Fwgiw arke - D.O.L =@y (Starter for 3-phase induction
motor - Power control circuits - D.O.L starter)

I : T IS & d A o fawferfaa w1 #ea I g

* 3-% AT HieY & forU "R i rawEwar Y "R & AW F4qw=w

o T O qeA RIW ©E T 9 A F (G A FRAFE Afhe O FAT

* JaarE R & F11 A =En $iW e Re & &) #1 auie w30

o M-TT FATA & THE ITHT AR Teeet, TREATAA ATRAT, THE A GI(AT, ITh FELOT T JIT T WL FHEAT |

WY #t srawawar (Necessity of starter): & firere<t Sxur
Atex =T & 99 uF oy TRy fGdtos e e qetrtes
T T d¥e 31 Srdl € | 7 fRre e &t amm atees Ry
ST A SR & ave TR R Fe agd afds yarted s
St fof AT Ate F¥e § 5 8 6 U dF &1 & S % gy awg
T Y | e IR 1t ey safess &, #if+ a8 aga
# stfers ateest g9 2T 3T €, ek wreor s AR Suweon
T 3T AT A9 e Ray & qfR=Ees ¥ IHE ggar 2

WT(ET & a0 W AT & ¥ T ATl atees & 7 HLh
3 FATIF TRW o & e s g% 2, o) 5w
HIET STTAT IO A & AT I FT AAT & 7 AT G ATeesT
WX ATEET &1 waT 3 Si1ar € | i 3t o1f* 3 Hp a & s1dt
AT H1 AE H TH § ATAT FA qeeo fad AT qahd 2 |
3T AleT F WTE T LT FIA F oI A Ae i A are
FIC T FH qlces] 4 LT TG F¢ F forg Aiex dfde § ©rex
AT SATavHRAT Tl & | 7o srfafes wrfd & aug wréx, awng
(supply) ateest &t +ff &7 FT TdT &

wieet & T (Types of starters) : firere<y fisrT S=or wiext
&t wTd Fe & forg fferfaa fafsmr g & =z T o
il

TR - w@reX (Direct on-line starter)

WY ST ®=TeX (Star-delta starter)

T TS ZEHTHY WX (Step-down transformer starter)
Afel gia®HY e (Auto-transformer starter)

SR wTel # dol @Te¥ & Al & & awar s ey
ST HieX F W AT HT FH F1 g5 dleeo &1 ATl & T
HIET qUF Tfey AT & AT &, AT ATAT IO qteest & &1 AT 2 |

wie¥ #1 =99 (Selection of starter): ST {7 ITHTT T
=T faFaT AT € at % @t o) A= e sar € | g7 et
H @I Fi¥e, §ol IS Hie, Hie #f [AuffRa atees, aieest g,
TREATAT Tafer, AE HT THT, AT & L&AT T TIATeAT 0l GL&v
aferfoa 1

Ft=ae¥ (Contactors): @Y w=E< | Fivede? T AT AT S |
Fivede? Fl g7 THTT TRATT faar strar @ % e wa veft ferfemr
fearsd © S Ale TRT F A qFHcl &, T8 FLAT & AT AT
HeT H 60 AT ATAF AT FY TG & AT Alhe HF ATS qHhll & |

T T § (F1ferw & /) ey g, a1g ar g ag K
(electro-pneumatic relays) gt aR=fera T ST @ 21
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FTedex 9T % Fig 1§ gwiian /@7 €, & & &iedes, Taiasy
FHicae T A1 diee F413d © | Fig 1 % SJAR Tl ATHAT open &
i & & R 131 2, 33X 4, 5 ¥ 6, A Hidaex & Y
3T &< ATHAT open & TART Fe & AT 23 ¥ 24, 13 XY
14, 3 TF BT ALHAT FAloS HT WeA el T+ &, o 21 AT
22 =fAe & = aAar € | TiAert g g TR STaET
FH HLE TeA HL FHd & | ATAT Hieae] § J97 ge LI+ T AT
Are e 721 &t St g=F 90 § 9¥eg & AfaR awl & w9
H FIeaedl & AT ITANT ST UF @I F H F3d © |

Fig 1

PROTECTIVE HOUSING

NOTE
(1-2).(3-4) & (5-6) ARE FIXED MAIN

CONTACTS (13-14),(21-22) & (23-24)
ARE ALSO FIXED CONTACTS

X' IS MOVING MAIN CONTACT.

"Y' IS MOVING AUXILIARY CONTACT.
(13-14) & (23-24) ARE NORMALLY OPEN
CONTACTS AND 21-22 ARE NORMALLY
CLOSED CONTACT.

MAGNETIC COIL

RESET SPRINGS TO RETURN THE
ARMATURE AND THE MOVING
CONTACTS TO THEIR NORMAL
REST POSITION.

%)
c
T
T
o
X
35
|
o
b
]
I
m
<
@}
X
m

ELN3313151

TF FEHE Feaed F eI A Fig 1 # @™ ™ g1 Fig 2
FTeaex F schematic SR fF@T =T @ foew 78w+ =
(ICTP) o1 de, &9 ¥ sfavare et & arr & & sy
fIST=T AieT T G&r aATs & AT HeT W (start) F: & forg
sttgar € | g6t 3R DOL & & Fredey, dax dts R 7
I FET I TF &A@ § @R a2

1 quie (Functional description)

g a9y (Power circuit): ST % Fig 2 # fe@mar mar &
% 5@ ger ICTP f& #t =tiq o s @ at Fesex K,
qfk=rferd & ST & | Jex &1 auf fi=t aEfir UV & W ger
f&r= ICTP & #reaw & arg efima RY B @ #eaex 9 ftax
are e % arg g ATt 2|

HIET & ATaLATS Bl T SAfae ars wie Rt (faurg Ret) geew
TS #cAl ©, Fafh T F1/F2/F3 %1 & %7 & &9 & arat
g TR AT F AieT TRIT F IAT T&W Fd ¢ |

Fig 2
Lq
L
Ls
N
PE——¢+—————— -t
Ly |Lz |L4 | PROTECTIVE
11 \ EARTHING
s | f————7 }
\ \
| FfJPE
}F1|:| F2|:| F3|:| } ICTP
U fv jw

|

\

\

|

|

|

|

|

|

[

\

| 3 b

} 4 CONTACTOR

B 2 tol

CONTACTOR 2% 4 6¢ 24|14 |22 \

| [ 1 L=

I T 7T 1T

| | 95 |
OVERLDAD "O'| [ [5G f 5] — T — 3 RESET

9 | BUTTON
| 1

= =1

|
} f 1 |
| | s

\ ul v| w €> 3 2
\ } 2 JOFF PUSH -
[ | 3 | BUTTON
- —

9 | 2| 1 s,STATION

s . oo N

2

ELN33131

ot ko (Control circuits)

T BT | qiR=ierd 79 qe A (Push-button actuation
from one operating location): sET f&% Fig 2 # ®é¥ &t
Frur a9y fe@mEr @ 8, 7 Fig 3 # dgia afvay feamn
AT & | T AT G qe S, FATAT AT & At Feglel TR
FATSE B SATAT &, FIedey T I(od & JATdT & AT FeTay
K, TS &1 SITAT & | T ATt s gieitersy &+ 13,14 5 K|
% 9T AT fhATeiier 81 A & | 9fe 7% ATt i avre
S, % AATR Ste 3T 1T €, AT 2 doh ElfesT Tiedierdt T
FEATAT 2 |

S, & 5T qAT9 ST AT &, Ad FLE qoF Blfes ava 13,14,
& AT & YATRA 21T & HIY Hi<dey AR Fteg TedT € |
FIeFCT FT @ier & forg fer=r S, Ft gama s €| afs f&r=r S,
AT S, F TF AT AT A AT Fide ATWIET =T |

Fig 3 S3
ON O/ RELAY 'O’ N
Lq Sy K1 |
1 — 1 2 3 4 96 95 a| |b
FUSE OFF
240 V NO-VOLT COIL
CONTACTOR
Kq
1L -
13 14 g
]
CONTROL CIRCUIT z
o

S IR Afhe # MaT 1S & AT @ AT ATHAT FeAiog Riede
95 31T 96 T 3fta¥ @ite Rt "O' & #Fiae &, ol JId € T &
Fegld Afhe i = 16 FT 3 8| 580 TR K, dte? afde #it
ferer ftw #¥ 3ar 2|
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TF qY ER At Rer "0 % e 819 ) 59 #iede 959
96 & &= gaT TRTY & T AF T Fivede G &7 WA A A
qeT S, FieaT & AleL I W LT el | o7 AT a2 i qamw
H AT FASE STaeT IA: ST &1 7 Gt & | F faoiy e
H 3T Fe &t ga a+ft Rae fFFar S awar & w=if g8 e
Aravare Rer #t AT & =7 tar 2|

TN AT & qi=ntera 9w 29 fFam (Push-button actuation
from two operating locations): af3 3T Fi#eT &t ar
AT & 3T AT AT FHA H STIARAT &F, a7 g% forg g=r
T & AT o7 dee ST H S ST & A AT T ded auiiay
# et qaget sew Fig 4 # 7 et st Fig 5 @ e
T 2

Fig 4
Lq
LZ
L3
N
e T~ +~———-~—— PROTECTIVE
! R |y |B ! EARTHING
| :’7777777¥7—} |
IR e e
| ; ‘L,JPE
\
[ [
' [] ! []a [] Fp ” Fy| ICTP
[ . . o
! LY _(v_w,
} L I e F— — — 7
I I I
| 1 ¢b |

—} CONTACTOR COIL

PUSH |
BUTTON

| BUTTON =3
| STATION 2
COMPLETE CIRCUIT DIAGRAM OF THE CONTACTOR AND THE
3 PHASE SQUIRREL CAGE INDUCTION MOTOR

ELN3313154

Fig 5
PUSH BUTTON
[STAT|0N1
R [oFF1 OFF2  ONT | O RELAY N
[ — Lot !
= L:J:,J i SE s
i L_PNZT
! o | NO VOLT COIL
(S — 3
KPUSH BUTTON 5
STATION 2 g
2
i)

afe ot I geq 7 & el uF &t frmfer fer s atk
ST BT AT & S ATLHAT 97 Fleae 13 T 14 FF q@1ar
# FATSE B X Bles LBl & A(S &1 A T ded # & et 0%
F FAET AT &, A Hleded G 1l € |

Ita wte e 1 5= (Purpose of overload relays):
T &7fOh 3= OTRT & F919 & 7T v qHT a9 AT AT
e & F9ma & forw 7 e ST & F1er &7 en § s
HRT & 919 % 7T e ate R &1 ST f&Far smar 21 &=

Rt & a7 gt @ fF afy gof ot #¥e & #tex 500 wfaea
fF e At & At a8 10 AfFve § Fiae TRaT F @ier ot
¥ aft Aex gt e Fe & 150 sl «fie e At & At
7e 4 fame § Fieae TRaT F Giadr 2|

e a@ie et & s (Types of overload relay)
savee Re & el o e S aidt 21 3 &

«  FEHE AE are e (magnetic overload relay)

. Fufy furg stavare R | (thermal (bimetallic) overload
relay)

T R & arrder di9 gusfoat v fgarg fa § €ex
FATEA % A1 GC 81 © | 30 TH A BT 1 ¢ 31 Foeferat
Tt ST AeX Ff Ao & a=7 Al & |

T Faw AT RS (Magnetic overload relay): ST
Fig 2 # femm warn & g siavare R F@ga Atex afkwer
& Aoft 7 § FIET TE & | AeT FE H T8 FIA & o1y T
R &t Farsa &1 7 AR & Fusfora fa=m smar €1 4% 3 Ret
FXE F dfaar & qfkarfera gy € 7 & Fwr & gafow & g
et i e ofrwr aR=nfoa gt 21

st % Fig 6 # f@mam o & gaaia Fusd efiqa 23 2'%
BT WIeY FE T&d FLAT © A [ Ira< Afhe 6 Joi %7 & ¢
T RS sad 957 96, Fwgier TRTT F At § = T| A Aiew
Fie faa 7 & atfea stan 2, star & (e & @ &a w ae
BT €, & few Fie A7 & arax affe § & warfed s & ar
Rt &Y FAT3A G AT FAF IAH ST & AT WAL B FAL
FT 3T I3TAT & | ©IOIY F FIX o I @ foa e & Jws
ET I FAT & AR FaEwT efiaa 957 96 G 1 2 |
TEE A7 Aiee FATEA e g€ ST & 31 Hirede Alex & ITa¥ afhe
F Gl a1 | 2 959 96 & = Rt Fieae ad d% gof Tod
g, 99 a% & R-fe g7 ® 7 g9 97 | 78 Ree Fea figd
et fewmr @ 2

Fig6

OVERLOAD RELAY
CONTACTS
s

RELAY CONTACT LEVER ] :@; %

RELAY SETTING SCREW a 95 I
PLUNGER TIP
(MOVES UP) m 2 SUPPLY
@ —— FROM THE
INSULATED CONTACTOR

BRACKET

MAGNETIC con_/r S 2 SUPPLY
i @ —= TOTHE

| E o

RELAY CURRENTJ RELAY /
SETTING LEVER SETTING C

PLUNGER

SCALE

AN

MAGNETIC OVERLOAD RELAY
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faeng saw «tie Ret (Bimetallic overload relays): sferadx
faeng Ret €iex g &1 AT awar & 85 & 115 wfawa T
qETEeT #F AT | et 7 97 T a8t STl 8, sel 9%
fratRa Erex #1 s var @ & S srHTawers i Far & iw
Ie a9 s T F2ar & 5 a % swrer st ass &t Re s
T H AT | AT FT ATIH FHT qRATIT shavaie Rt
& TS FEar &

feurg R g1 Fgiar afde &t 27 #3A1 39 a1 & 999 gtar
2 % 5 3t faferr ang &t o | e &2 uF aemn S e,
TH T IX FAT TERX ST A 8 & fgeng oeft § fawmw
& ST &1 Fig 7  fewmar wmar & f gaw us U-staie areft
faeng ot ITT g &1 U-STaR & &7 & 77 § 0 U &R
Tt 7 EeX Ui v T @ | Ee¥ Ueth # e e 7 3a
TETT B9 & JoT= HAT FTHATH 7 8 AT Sl 713 7 fge1g
It T " W T e

st f& Fig 7 ® famamam wa &, sy s § g awit -
& & qama F faada R # f #t qar Tt 2, o wwd
farg 95 7 96 % srawAT # Ted € X 37 AN A dtee. FAEA
Afthe Aex Y T stawT § =7 Tear & | efiidar 29 2'& &t
EeT FATEA | Fd Io LT TAT(Sd BT & Al FATEA H ST FHOAT
feeng uxft #t W FAT & S FT F A< AT AN G AT
3 YT fo ard gy Y fwm A o =y & ST it f&r 95
T 96 & a9 T F @A F Flede & @i qar e | Rer w1 g
q: #e T8I fFaT 7 FFar © Fif fGurg o7 3T 8 & F©
quT AT 2 |

Fig 7

o HEATER COIL

POINT CONTACT
NO-VOLT COIL
CIRCUIT

BIMETALLIC OVERLOAD RELAY

ELN3313157

& | (Relay setting): sttazais Ra giHe Ate =T #it
& F &3 Bl © | Rt F2 = § el §, e Ret &1 79+
AT # THE, AT T S T A9 e g1

9T ST AW |13 =T # R 1 AleX & A aHdle #ie
& ATATE §e FLAT A0 | RS FYE FT T8 AW Al H 47 @
IR 3T Bl A1E FLe & aaY AT FH 71 AT(RT | Tet Jredfas
AT FHE F AFA Rt &l 8¢ FIA &1 @ [f Fravi a7 v
2

Rt &7 gt are % 80% T de FX | AT 7 fFw w<ft &, av afdw
Tt 85% % TTH AT ATeF Y, ST A% Eleg AT il | HIST FRT
ot ¥ e F A & afew Fe o R w o de 7 Fe
(R | (FieT FRT ot TE aRd(a® Fi ATAHAL TeA Al FLC &
FH ST & T (% Al T¢ HHAT AAR AT A&l ST A1) |

@ & T (Tripping of starters): ffafaa s &
W a7 #¥ g 2|

F aqlees] T AT TS 6T T ST
o HIeY q¥ Afdw e FT AT vl

T FHTLOT H AT qiee FaT15el & w07 (T 2t & Srask wor
Aieeo (AfTad 7 & & 81 I 89 g 9 © | 99 & g
HIT il & @Y & I: &©Te fohar o7 @t &1

HaY @re g TX Ret @éx &1 g #¢ 3t &, 92 a9 ¢ =
faram ST awar € s R # g @ B S s e '
g 9 |

Ai-Fiee Tz (No-volt coil): 7t Fiee FTEe Taet AT T T
=t & Fuefora gidr 2|

#iEd ateed (Coil voltages): aTEfa® TS dicest & T
SFTETE FIeel T T FhAT ST & | FATESA FleesT 1 T FTH
g 9 24V, 40V, 110V, 220 V 230/250 V, 380V 400/440V
AC a1 DC #T9s ST & ST dlwedey ¥ @Te¥ & forg Iuafr
gl

FIFER | 2 aTelt @At (Troubleshooting in contactor):
T 1 § FTHTH I aTell GXTET % A&7, FILOT F II41E f3ar
T e
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FaT 1

T FIRI ITEATT
wTE Feq A T e W=E T8 el & | | 7 diee F15et qfehe | GaAT AT T & I dlees & @6 A & FH
] FIeFEY F ATHAY H 8T & qa g IY A% F | T qreesT Hotdh Y
& WieT w@E et & T T AT &t e & forg wegier @fdhe #t 9%
T AT Alee FATIA ATSST &l T Y T
FX AfT AT BT AT FTIA B 9qA 3 |
AT FeT A & Ale e Bl & A | =E ged & T H T AT T & FAFIAT | I WAt a8
FeT H BleA & IT g ©F ATl & TATALT T FAlSS Al &t @l 2| & TASTT T T F | Fivede & 36
FT T T |
FieF F WeAlT! T8 I S T 5T
1 e 7| afe & gva &t at a5
3
=TS Fa9 T U A e A8 af WY | soaeie ¥ 99 qHET 7 R W | o #Y 3t e ATl aqet # a9
g R off wrdT & = iR wefr #1 | wogdt & srafid T8 g7 2| g  T=AT FT AR F2 |
9T GATE & &7 | TST dieest FH & | SEHT HIXT HT TaT
T T T F gL FN
AC % g ¥ sifew R ge a&ar
A9 FHivedey & ATHAY & J8 & |
AT dice FARA & AT TH A W AT ATelt TG atees | g sHT AT dlees § ATAF qiees A T
FiedeT F GG B AT AT Flee FATRA B SHAT ATE ST 2| | TAYS AleeoA B HA FL|
T dTee FATEA 3 diees &HAT HA &, ATAH
Flees % ATATE 93 3 |
OL# fgw e & arg OL &t &t e | iy fEung uxft avet 8 # 7 Rde g: ®TE &3 | 2 & 4 fiee #1 s
FIA % a1g AT AleT g LE T8l Bl | B | AIST qAF oAl 2| £y
AT alee FAEA & SHAAl & qed § qars | NVC dfde § gar aRkas g ol T % oY Fgie afehe H 4% F2 |
Aes ITAH B X Y FEA Fod | NVC FaTse I dabelt & WTE qed & A1 AgAT T H 9% F2 |
TEr &F =T 2 e ate R Ree 7= g8 2|
e Famger #F gger =T Y off =wre et & Fgiar afhe & T 2| g 3 & forg Fegier Afdbe H 9% F |
Fa&q T U¥ AISY &S LT &f & Fegiel TWI & W T ATE F |
v e e Rde 78 g8 21
gfT 7 Jefr &1 i FH Alees 3fa ateest #1 Jaw
aE T AHAL F 9 ST qde Aw T ATHAY & ST TA8 F AR FY
| T 8T
Ae @i a¥ Afew R T 8 ATE FiS T At {v e |
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FTeY g 7w & gwtaa B..S. &= (B.L.S. symbols pertaining to contactor and

machines)

IIAT : 59 TS & Ad | AT fwferfad w0 &< T g
o YU I F THEWT & iR B.1LS. freAt i wgmm w24 (BIS 2032 Part IV), FRwr, & fmw st ot s
(BIS 2032 Part VI, 2032 Part XXV AT XXVII).

TF TATRIEA FIRT START & a1 FEeqqor Rre 2 4 7 9w & 3 7 3\ sra: st "eng 4 st & & s & sifefRen
=T B.1LS. AE F1 A 39 |

o)
. . BIS o e
FIT Ho
BIS 2032
(PartXXV)- |
1980
9 fere e, arsf \

1 9.1 qrT dohd, e

2 9.1.1 Tl e & TeiE o g e }

3 9.2 T AT & TS i e e ?

4 9.2.1 Tohel TS & Tefd i Tt e 7 i g )}%

5 9.3 Yore frr E’ﬁ

6 9.4 JHTRe H Y

7 95 afde a¢ \%

8 9.5.1 Tfhe FHT T dhfrd dohel |
qte: 9.5 HEAT T Habed W A TP Tahel IaT & <
it affe 3w & FwtE A 2| |

9 9.5.2 gfde a6 T IH{AF Gha EEI

TafREd : T (NSQF @ - 5) - s 3.3.131 & 3.3.139 & awifta Rraia
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*%. 9. BIS ot
FT o

10| 953 Y TR, AT qleesT A THA A aAre Rfersr
& AT Afhe dHT

1| 954 | IR, 96 aTATS GLAT AL AT qiee (T
& T T qATd qfhe FHT

12| 955 | FgIRTT AR AT atee ffHT (i Tie) & ar wiee-
gifere aR=tfea ag TRuw Gt

EM

S | | B

13 9.6 A & IF 9% S aTAT S AAT FleFT

Tie: fer amd 60° & sfafes et oft #or 0w
T AT & ATk TFedan & w1d § giaem et eyt
HT AT & T+ &7 T |

7

o—
o—

O

14 9.7 =g forfa & & g F gk

15| 98 | &% aqda wd

A

16 9.9 ATLAAT I e

17 9.9.1 ATAAT FeAToS hleae

- b

18 9.10 ACHAT ST Fleae & AT T qed

19| 9101 | ATEHA FeAlce Fede T9 T

—
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® ] BIS o e
F o
20 9.11 ATEATAET \%
21 9.12 qf¥qY | 9T4T % AT &7 qEIT SATSHIAET 1 1
2 | 913 | aRuw # amar fed & wnlt ameateR a 1
23 9.14 ATAT a4 a1 W% T dohel \#
|l
24 | 9.14.1 AT o a7l T T Soh{creh Hobel T
25 | 9.14.2 fafifa a1 &1 d=iem doa #
26 9.14.3 fafia @ &1 s doa X
27 9.14.4 fafita @ &1 awicrs g \JT
28 9.14.5 fafita @ &1 awicrs g %
29 9.14.6 ffta-aws =t awicrs dod %
30 | 9147 | fffa-awd wr dwfdes g% T

TR : THRARER (NSQF ®X - 5) - s 3.3.131 & 3.3.139 & st Ryt

109



e BIS U e
FIT Fo
31| 9148 | ffia-aws 1wt dad % J
32| 9149 | RfiE-aws w1 wlw a3 J
_‘
33 9.15 fa=se-awd &7 G Hohd
34| 9151 | frde-wwrh #r dwfers w3 a
35| 9152 | fa=sg-gwrd &1 dwfcas dod ?
36| 9153 | FrSe-awrd a1 dwlem aha j
37| 9154 | frSg-wmud w dwferw G Z
38| 9.155 | fa=sg-gwrd &1 awfcas o I
39| 916 | W waR Are wwE |
;\T
40 9.17 ATT AThe
k‘/
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e | BIS U e
F o
41| 9.17.1 HIGT ATHE HT dhicqs Tobel T
42 9.17.2 e afea atee V
43 9.18 (R) wr ‘
44| 9.18.1 () T FT AHf® bl \L
45 9.19 @A AT Alohe (AT A ATET) ‘
46 | 9.19.1 | @ A Aihe (AT  AIGT) FT IHfqSH ol \L
47 9.20 WIET FT T THehel
5

48| 921 TeT & WIET (IIMELW Y TF) —
49 9.22 W-IeT =TT

A
50 9.23 STl AT =EY

-0~
51 9.24 T Tfads wrex (IIEI, 8/4 1) 8/4p
52| 925 Renefes ez —
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| BIS o= e
S Ho
53 9.26 ST A AT =X
DOL
54 9.27 TLHAT T8 | ATAT Hobel
—
55 | 9.27.1 | Sfag® I« GW% Aled qTHTA-Habd 5
56 9.28 Y Atex & forg @< Fgiar 99eT (JgaTer 9 TiRadi) —
57 | 929 | ww |:|:|
58 | 9291 | ww &1 dwfrE dha g
59 | 9.29.2 | W & AH(IF Hbd JRI TGTH AT F AL @7
& guriar T 2|
60 | 9.29.3 | W & IHTF Hhd T&l &I WNT & T T
FH AT T 2|
61 9.30 A = T =i g aren gaEEnl W e §r
62 9.31 FREEINUR S E N C L] i
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w9 BIS o e
FIT Ho
BIS 2032 | =Y
Part(XXv11)
1932
3.2 T Ty
63 3.2.1 FTFIT FT F1H FHE <|
64 3.2.2 gfRay s &1 w1 qEEa
65| 3.23 s (Tasardy) #1 &
66 | 3.24 form fa=es (stmeditciee ) 1 &
67 3.25 wafora fagfte wet
68 3.26 Y R ATIaT- AT & 38 S Y 1T Tk A (
el feea
Ate: Fom giw % fog 2 oni B s s %
SO Tdha T T @1 | IV AT ET AR |
69 | 3.2.6.1 1t fohaT ATraT- AT F e o e A wo= &
EGL=RETI
70| 327 & <fRea arwlt (I =)
qe: I @™ T dehe | gartar 47 & & f@nr Q
ATTET H FFH AT T8d © | ST I8 AT AT A
& at g8 I I g & ary g =Ry
T Thal T ST JHAAT, ITRT Tohed 3.1 & 3.4
F T Tl FYAT ARy
71 328 & g IA: d¢
N
72 3.37 gt fAfifa & | qurk Jl

)
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*®. q. BIS ol fRrem ooy
T Fo
73 3.3.8 3 fa=se & ary awd \?t
74| 339 | @ fag aed o
B
75| 3310 | & w1 IA: #e (i qvrh l ( IR
76 3.3.11 WW{H:@?@%‘G’W l \é R
Tb a
77| 33119 | 9R=Ta® % qHT 3T § T AT T ;/% )% ‘l’l l’l
78 | 3.320 | aR=mem & @6 3 @ a9 g9 aten @ % % 4%} E;:I
79 | 3.3.21 Bied a99 a¥ & =7 e T aws _%{
80 | 3.3.22 | 4fi=Ta® T gea awF X & [ av ‘ l
81| 3323 | ams ag=x foraw us & e i aos 2|
=T & aug us [faa e G T eie ‘ ‘
T e 261 T @it it o v Ferear e s T/ ————————— {% -
82 | 3.324 | f&NT arwt ¥ amy AfE awrE J
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®. |, BIS LT e feoqofy
T o
83| 3.3.25 | fom amwt Tfed (s weam) Al avrk ‘l SR
I
84| 3326 | f&r amwdr afea fa=e-awr+ e [#] SR
85| 3.3.27 f&rr afeq a=v uiw & & arr gt anft e | L l
T BTy B fRrfa & amw 9eg I ey | T8l *%
86 | 3.3.28 | @ guEr MfHa-wwTH |
Ate: gt ar Rl & ary e ST aFar 2| %
87 | 3.3.29 | @ guwer fa=T " E
e e ara fRafa & | aear o @ar 2|
88| 3.3.30 G-gaTted a9a- =T g
e Tet oo o % ad 9 g9y T qaed ¥ 699
FIAT HEd IOF & o faF = & 7 Sareer & forw
w9 & qeffia &
37787 FHa R &1 fIse aud
89 | 3.3.32 | 5@ g gE A Wi awE
+ 5=
90 | 3.3.33 | ST g1 FEHA AT dE
a7~
BIS:2032 | Tferk fa=ror
(PARTVII)
1974
91 8.4 TiferE I=T A® e
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e | BIS U e
FT o
92 8.5 e
a waitew Rae P
b e Rae
Ae: Aty RAT &1 7wr wt wwii| w0 s
g A A T T E AR vV
BIS:2032 | =nfieeor
(Part IV)
1964
39 A& H AW IHR A AR arelr 79 av
FrawER % fore o & sifis g% s & &
& STt ST 98 % STgET & | T Eohel IS & O T
= AR e € FAE TEE W Ui weie & oy
AIAFA T AU T Hee! ATEA bl A (63 T
& SEwrR % Twasl | Ushel 18 T Ted ! oTg Tahd
SO AT ST 6 T & | SafE guie weiet &
fore waher ATE wete T T & 5 3 1S:2032(Part
11)-1962 & A=f¥a &1
Tkl & ek
93 3.14 FrgfeT
Ate: wEgd @ gen fgiRa & & g fafe P
FEfEm & &9 5 e & fou Gy wofie &
3.2,3.3 7 3.4 & ATET Fgd AT 1T |
A 3.24 FRIET T FEAATET AT ~
95 3.34 oofty aEfe
Y
% 3.44 o ATET At gue afEn PRGN
o7 | 354 |fEw R gw >_7
98 3.64 FHET T A >_;
99 3.74 RF T, TRFA STET
I Hahd o (FrERT wt daifoe v & flafam,
G T C 3721% 3T =t =1en) wefier % ol
9T TF Thd FRT IR A &, IIWE & oY
4 qU A
4.1 AT Tl
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®.9 BIS CulE e
FIT Ho
100| 4.1.14 SIRE] @
101 41.2 qIeX
102| 4.1.3 | "9 St AR T AieY F AgET ST AT &
103| 4.1.4  |=if® w7 & & wofid
qte: =T oY TR & Fe T /3= At
AT AT &, Y T2T Fel ATTRHAT &1 IA IR T Q Q
& e fn s "t 20
4.2 e g 7
104| 4.2.1 AT dobd faee T sifeer @
105 4.2.2 AT o fawe g Jiex @
106| 4.2.3 DC 2-ATR &€ g A (G) ¥ #@tex (M). C
L1
Simplified Complete
multiline multiline
representation representation
107| 4.24 DC 2-ar it sifar (G) =X #iex (M). L@
108| 4.25 DC 2-AT% gerh Iaford stfersr am #tex (G) (M)

(W)

3

G

i
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% q BIS AT e ooty
FT o
109| 426 |DC 2-ar = If = (G) a1 /e (M).
()
\\?//
110| 4.2.7 DC 2-A% FS7E IAford oY I S (G) AT /l_?,
e (M
1M11| 428 e Jefiia &%, g9 7 FARFA sTeT 7
IETERT : DC 2- AT ST o 71 FWTITE IJAToA, 240V f
240V, 30 KW. 30kW .
43 Tl 4T A0
12| 4.3.1 T dahd AC sifas @
13| 4.3.2 amT "@eha AC Aiex
4.4 AT ERT FR[EET A @
Simplified Complete
multiline multiline
representation representation
14| 4.4.1 T ol, AC #vft Atex L@
15| 4.4.2 TF %o, R #tex H‘R oo
(M)
U/
116| 443 | TF %, AC Uil AT, S TN |_v:M_|
45 Repia weiA
117| 4.5 AT o - f=himg Sfe=T @
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.| BIS U e
FT o
118 | 4.5.2 AT Hehd - fowhiae #iex @
119| 453 T % @t 9w feema s (GS) ar éfb
frertee @ieY (MS)
I
Simplified Complete
multiline multiline
representationrepresentation
120| 4.54 TF %l fehiad SieX (GS) wd fomnae Atex
(MS)
— (2N
121| 455 i %1, =W qaifod, Fga ded e st
(GS) e #ex (MS)
— RS
122| 456 AT & "R HAfea oo afed feptaa st
(GS) ar ff=si=a Atex (MS)
4.6 ST ey — (A
qite: Haha 4.6.1 9 4.6.9 % & et ® aw ™
Hehal & ToF AR & At T TFR & off o
ST A ¥ | SeTEew & fow Hahe 4.6.6.
123| 4.6.1 g TRay e Afed 0T AT A Ha6d @
124| 462 Fusfora Tex afed 07 AleT A dahd
125| 4.6.3 X7 AT, U %ol Feesr fuen

» ©
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®.9 BIS oA e froqofy
FT Fo
126| 4.6.4 uF %1, freedt fior et fafae % & dfiem
Simplified Complete
multiline multiline
representation representation
127| 465 T et & for aTev et g i et frere T fisrr
o O
83'\_/}5 g@gg
128| 4.6.6 % ol & @AY areY fAwd gu &9 e fesdr
fisrer ST Aiex
129| 4.6.7 Fosfora Tex afed diF e ST Atex
130 | 4.6.8 | <rex & wafem wreT Al A b7 @R A
U7 Hiex
131| 4.6.9 o1 AR FRRFA ST 7 fHaa qriar d@ha 415V
3BT FuSford e Afed did Hel IR0 Ale 22kW
415V, 22 kW, 50 c/s. 50c/s
47 TAFTTH qRTdH
132| 4.71 HET "ol Hwbla® FAae @
133| 472 | e SR A bt R R 72 @ “l
134| 473 | fifae gor i FAfeFHa Srer auiar dead | 41A5V 41A5V
IETEXOT: A1 St T2 FAore ITTEOT: i St o @ 1000kW “ 1000kW
FAfra R #AEER 600 V, 1000 KW, 50c/s @ 50c/s
50 os. — 600V- 600V-
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e | BIS o e ooty
FIT o
5 TEAEHT
5.1 AT Tl
135 | 5.1.1 3 gUF aEfew afed gEwHT @ AANY
YY)
Simplified Complete
multiline multiline
representation representation
136 | 5.1.2 T 9T aEfew afed gEwHT
VYTV
137 | 5.1.3 ATl FEHHT @
5.2 T 1 i aEf Ak gEeEe 11000V 11000V
250kVA 250kVA
138 | 521  |a gue aEfET afed uE b gEwET 4502"/3 Lo 45020/3
415V
139 | 524 TV JA AT Afed e T ZIAHHT AT =TT g é ?
zig-zag.
|
140 | 5.2.5 TV JA AT ATAT A1 ot ZIABIH T HATS : ST

6-%T ®HiH

:
2

i

TAANALT AN

i
H
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F. 9. BIS ol e feoqofy

FI o
141| 526 A gus aEfET arar @9 %7 gEwHT
Connection: star, star-delta. A é é é
' m
Simplified Complete
multiline multiline
representation representation

Lttt

Wmﬂmﬂmmﬂ
[

—— |

142| 527 T g AT3 (ST Afed UF %ot IABIHRT &7 e ot
% IO WY, &Y ST

5.3 ATt TEERT

143| 5.3.1 TUF ol 3ATel TEHTHT

145| 533 | AMAR Aees V(AN A T 6ol SAel ZEaHHT

v
3
v A
144 | 53.2 9 e et SEwRY e 'Y é
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D.O.L.=%z (D.O.L. starter)

I : I IS & 3d ¥ o7 fAeferfaa & w7 aiw g

* D.O.L. R # 63=AT, q=e G SuaiT 9 A+t fafread #1 auie #30
o HiET &THAT AYAN SH-TT TF H &A1 T ATa9aHaT FT q0 F27 |

D.O.L. ®=TeT us 0T W= @ fSrad us Ai-aice Fmg afed uh
FTRFT, AT T ATH T A ATIXATS et T & AT & aF
gia 2|

H¥eqT g w=tew (Construction and operation): %
FATHAAT STANT I ATAT STAFE AT ATRA T T THR FT
TTex Fig 1 # FoTtam a7 | 98 U 8% W=IeT & S T&d7 € 3%
=i 3T T T@HTT FIT | A9 2 |

s 3.1.04 & et Fweaey aRwy o @ § auid fom
ST GFTE | T D.O.L.ETETH FE A=A 781 &, Haet 3T A=A
g & D.O.L®ER u u1g a1 PVC & AW § g% &7 €,
stfara ferfaat # D.O.L. @rex & dt-atee Farga 415V & fog
fraffRa gt & =T Fig 1 % =1game &7 %t & ot § o
gl & | 3w Y @t R ICTP f&w 7 #ieaex & §i= o
gAY & a7 FieFeT 9 WieX & = ster Fig 1 # gortar @ €,
7% WX & oo 9 fAvfv aear € | wiireronfiay #t qore &
ST & f3 ervamer 3.1.04 # fard T3 avie STgE S UF FTedey
qfwer & #1 7ere F¥a @d D.O.L. =TéT aY Friwvredt ford |

D.O.L. ®mér # fafirea™@ (Specification of D.O.L.
starters): fafirear 3a g o srer 3= &1

D.O.L.wréx

T - TS et AT dle Sl

Fieest 240 AT 415V.

gTeT &var 10, 16, 32, 40, 63, 125 or 300 amps.

AT Fiee FATE aieesT eTHATAC ATDC 12, 24, 36, 48, 110,
230/250, 360, 380 or 400/440 volts.

A9 Ficae #1 §@T 2, 3 9T 4 St T G & |

WA Fidae T @r2a13. 1NC+ 1 NO or2 NC + 1

NO wHaT:

qUT-FeH - T AT AT TF 3176 qed

T Are AfET— UfeEe-g-ufeme | smaver- a1g JEs av

PVC
FFwET (Applications): TF D.O.L. ®TE¥ It S¥0r Alex |
T Fe Tt ATE F¥e T 6T 7 O AT & | SEere I ST
#t STt @ % D.O.L. @ &1 Faer 3 HP fee fiswr aet
1.5 kW giedy fisr 1T el Jte<l a% ITInT &9 |

I%-317 T W wawEwal (Necessity of back-up fuses):
HieT WIEX &1 FAT H dF-37 TS & A7 ITANT TEN FHIAT

Tifew| dadt uHa R &t g=maett &1 (e 7 stomaA
FAAAALATS & Fa7 & forg srrfaes gRem & forg o strar 21
ST STATH HieX @ithe | 9 Afhe ST, AT siavere R, sy
AT TRATAT Teraett & For, IRT @ied ® 7R=me ®
sfts aw At 2| e afde F FR aga AfoF Fie yarfed
g X ¥ RS Aiex 7 = #t g1 9gaw & forg wta &t |
@ faar, 3= fagmer (high-rupturing) 8T aTel =/ & 39
THT AT AFAT €, T & T qfhe ITANT § & A9 € af &
SferaT & TRETfer St & Y Afdhe &1 @it 3 8 | ofa: g oy
H A & fog Ale RTeT 7 9Ha 1A dte et & gLar 7 waar
% forg H.R.C. STorse (DZ) T & WIS 1 STt & SATet & |
e Afhe BT ¢, IHTT T e 1 © A% ofrwrar & o
Ft @ier 3aT & | faferer s aret wtext & forg == atmar g
& qTelt Uk Fwast ATeolr &t e &

PROTECTIVE EARTHING
1

e
! MAIN SWITCH

} ICTP
—+—= BACK UP FUSES

D.O.L STARTER

_ % _ + | % _ 71 MAINTAINING

CONTACT

THERMAL ELEMENT
T —f;bzrl’f
| AN AY
e

OVERLOAD RELAY
CONTACTS

WIRING DIAGRAM OF A DIRECT ON-LINE STARTER
WITH PROTECTIVE DEVICES

ELN3313161

IE AFEET A AT & 5 Ty g s -aw, Raraw foa
gU ATd & WIS &1 ITART T fFar e |

&Y 7€ ATt & qof AT FE T b FATHET ' A
H T 9 o freredt fiser w=we 9vor |iedt | any
Zhar & | S quf A, SHEa STk TR 9 FeAaT 97w
Hieet & i 750 r.p.m. & FH TEY ST ATRT |

63 A% & Ww DZ 9% % & 100 A 1 209 ifers &
fore ST &9 AT T 1S TR WA g 2 | (HM 1R
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AeY e ¥ fo e & 39 7 3%-390 = F F9

Sl. Motorratings Motor ratings Relay range Nominal back-up
No. 240V 1-phase 415V 3-phase fuse recommended
hp | kW |Full load | hp | kW |Full load a c
current current
1 0.05| 0.04 0.175 0.15- 0.5 1A
2 | 0.05] 0.04 0.1 10.075 0.28 025- 04 2A
3 0.25| 0.19 0.70 06 - 1.0 6A
4 |0.125) 0.11 0.50| 0.37 1.2 10 - 16 6A
5 05| 0.18 20 1.0 | 0.75 1.8 15 - 25 6A
6 05| 04 3.6 15| 11 2.6 25 - 40 10A
7 20| 15 35 25 - 40 15A
8 | 0.75] 0.55 251 18 48 40 - 65 15A
9 30| 22 5.0 40 - 65 15A
10| 1.0 | 0.75 7.5 50 | 3.7 7.5 6.0 - 10 20A
1] 20| 15 9.5 75| 55 11.0 9.0 - 14.0 25A
12 | 3.0 225 14 100| 7.5 14 10.0 - 16.0 35A

AC 3-%w1 9wt wew # i w= (Numerical problems in AC 3-phase induction

motors)

I : T IS & d A o fawforfaa w1 #ea avg g
o AT &S TRUT FiET H HHT T A FIAT |

STTRriTeT STE@ U, Uoh ot {ara & et S1dT @ {3 seartee aufiar
F AT & qd FEIAT RAARIT AT F+1 2| 560 1
| G Aol (g AeT H1 ST T Fieesl &TAAT ST
Sqere gidl 2 |

AT AT FSAT AT qHA, AL &7 07 AT GIRT 9 ATIRA
FAA F AT § AT FHAT AT &, 30 A AT AT AT FehedT
g, S 9AT AT ST &l | ST 3 ATohe IqeTeEr at AT
fau o TR gl g ST weA # ffer gard wE € av gma
faenaa: |

9 3fm

Atex &7 faata #fgw srg wite & fam mar 21

Atex #t fanfa = Afgs HP x 735.6 are

areT # fafaw = E I Cos6are

sef  E, @ ated

|, @7 Fie € &R

Cos 0 =fth o 2|
fafee = faeta + erfa=t
= fofa +atar e + A i +
ifers erfaat S arg avw 7
Ty BTHAT
Outputx100

Efficiency of the motor = |nput

Metric horsepower x 735.5
V3E, I, Coso
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3Iq1evr 1

T 3-%%T, 6000 volts, =T Fifsra S=or Atex 200 HP (&f2)
arfe fasrfRre et & | afe #tex & 3a1ar 85% 7 o1fvh T 0.8
g at gof e 9% Gfd %ol grer & [T Horg |

Output x 100
e = Efficiency

E I Cosb

Output x 100
Efficiency x E; Cos6

AT Ee | =

200 x 735.6 x100

Ex 3 x6000x0.8
100

=2081.9 A.

% =R | AT FE FT F & TEY ST © FATY qf AT
#¥e-20.9 amps.

I3 2

T 3-%T SRT JeT 400V 50 HZ s/ & 100 Tffer #¥e &
& & | afe Atex F futa 70 HP (#f2) 7 3&1am 90% &t at oifte
T AT FX

Output
§Td< = Efficiency
70x735.6
\/EEL I Cost = 90
100
c 70 x735.6 x100
059 = 50 x +/3 x 400 x 100
iR T = 0.82.

SqTEVT 3

% 3-phase, 400V, 50 HZ, ST d@aifora S=or Atex g &
0.85 fth U ¥ 150 TfEER #¥e & & & = 100 (#fg=)
HP =1 fefa & <&t &1 gatar &t o #3 |

Output x 100
Input

% T&AT =

100 x 735.6 x 100
J3 x 400 x150 x 0.85

83.3 %

IqTEYT 4

% 3-%, 400 V, ST #iex 0.9 ofth s ¥ 30 TR &
ATET L of TN & | AIeX FT T&7aT 80% e | &g rg wive &
fata &t T X

are ¥ fafa

fafas x gamEar

400 x30x0.9x80
100

Output in watts

#few HP & famta 735.6

J3 x400x30x0.9 x80
100 x 735.6

=20.3 HP.

AieX & forg snmT (EReT) s aivaw (Jogging (inching) control circuits for motors)

I3 : 39 IS & Id ¥ o9 Fferfaa s w22 avg e
o ATRET/ERET e afer w g w3
o ATRET/ERAT =T & SR @ auiE w3

+ FaTeY R #1 S F3a gu S feer & aieres & e s
* N FEA R FT ITART FIQ §Y ATRAT TRATAT HT FUM FLAT

o FE R F STIET FA FY ATRAT TRATAR FT T F7 |
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s (ERET) (Jogging) (inching): F& seifs &=t &
O o A ATer ST Y AT AT T et & | 58 fore faresror
SOt & fRaT StTar @ 3@ i ar 3R #ea @) weY &
faweEeT @ AR IR T4 & forg a9 FAree A B ATRRT
& & # qfwifua e sar €| 3@ grer 79 i ofter arer
TATAT SATAT & | ST I T & IqH & DB ©IET Hiord &f
STAT € ST AT Fo ATl ©; T ST I qe &l SIST A1
& AT Wiex &% T 2|

STa STTRAT Fehe T ITANT (AT SITAT & a7 AEL H a9 de% FHietd
TET ST Hhell & ST oo {oh STAT & i gaT ¥ LT 513 | Tt
et & ATI¥aY *T HieY gIed ¥ &7 fAere=r &iar 2|

st /EfRmT st #1329 (Purpose of jogging/inching
controls): TATA: ATRAT (3f=T) fereor & fwforfad mefat
H I A FTEAT T8 TR gl & forg 3w fFar sar
el

o @Ye qeiia fAg=r- SttT #Y trueness S & forw ST
AT # g A afew F forw |
Hdifert Tufier 1 fE=r - s afdsr § #ex & Frafegs
A FT A FIA | AT HET F B HT TEXE & (T FTIR
FTAT Tl VS FA F o7 |

o TTEfET gl fMEEr- &ier & It AR & | w1 &
forml
YT HET AR - Fe HT UIITT LA & forT |

ST & ATATRTH, § dhgtel FT ITANT & |, hoists 3T FHI
(conveyor) dee & d=Tac § Y@ &9 & faFar smar € | arfs
FreT-ateT faem afera qefi= & et ar ffasr w0 & frr
ST "% |

st ffafaa ffeet e o & 5 a2 |
. Horwex faw

g9 Fed
ST R afed g aed

Aoy e & sy & s et (Jogging control
using a selector switch): &aFe¥ &= &1 ITIRT Fd g,
RIS T T ITANT, T8F T T qed H1Y & qTe a1 AT
I Fed & &7 F o AT S "war €| Fiede? & gifeeT g
ST @I Fed & FHMEAY | g 8, & fF=sfia #v fFar smar @
A Ferare e &7 i ferfey & vt sman & o f Fig 1 9 ok
# grrar AT & S¥ Fig 2 § 9T 49 dse gt @ |

HqTEY F SATRRTERAT @WIE 9 gy &1 T &9 41 A7 J6dr
2| ST % WIS g g1 AT ad a% Ale< qi=rterd @il

Fig 1
L2
L oL
K
STOP START
L 3 (]
| rLe |
JOG
Kq
RUN S
5
CONTROL CIRCUITS WITH JOG-RUN SELECTOR SWITCH. s
w
Fig 2

START

O

STOP

RUN : JoG

A PANEL OF A STATION IN WHICH THE START BUTTON
CAN BE USED FOR INCHING OR JOGGING.

ELN3313172

9-qe & TN § ATRET (Jogging control using a
push-button): Fig 3% t# D.O.L. =TéX &7 Fwgicl dfehe guriar
TAT @ S WTE T T qeA R & ST gAT T | 7T A -
FE H FAAT AT 8, FoSelt K ST &t ATl 8 Fi (o qrAraaan
T TN qed % 7% 30 & 31 §RT At alee FaTEet afehe ot &
STAT © | gAY YT FTeaes & AT 8i I¢ AleT Fof+ el ¢ |
AF-Bi st Tty awr K, i 13 7 14 % i atss &t
ST € 31X 31 e H Sted & a1g HY At-alee FTE dfthe w1
FIAT BT © | S® & AT I90 qe &l JqET AT 8, i &
# - Fiee FTRA AlHE G ATAT ©, Hiede HoAl (@dred af ar
& X Af3 Aiex o7 TE T df T ATl & | aF 0T Fe A+ aret
TR 32 & 33 & FAST XA & qF Al-Ale FATEA TRT FeATT
Bl ST & S T a9 dF T ot & S dF SANT-9e &l qard
T ATET & | q AR SAAT-Ted H 9 AT Sted § Alex L
gt & Y Ehdt & forass weor =fora wefiar sravers faom #
$9-59 AT gl © | GAL AYE WIE & H{ G T AT AT
] § Tl &

Fig 3
L1 ol L2
STOP START BUTTON

1 30 | 31

s

— 32 33 JOG

13 14

CONTROL CIRCUIT WITH JOG PUSH-BUTTON

ELN3313173

et % s & siter s (Jogging control using a
relay): Fig 4 & D.O.L. =1 &7 fa==or aRkaer e = &
ST ST STATAT I % 61 Hg (el (f § 91 & | T W€ T Hi
FETAT ATAT @ A Fgiel (Xet 37 Fgedl CR S & ST & Y
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Fleded R, A R, F1 & 91 €| 37 TR 9 q97 % forg
Rt & R, &%k g7 a1 ditee Farger "K' %7 &fdhe qof &t srar &
TAF FOEET A1 alee FAEd ot KFT K, Tiefierst @3 @
Eieg & AT & $AI¥ AieT AR Jadl Tedl & Tafh = qe
# e ger forar s |

ST HieX ALY T &Y St & q9 AT AT g2 g9 Far S at
A-atee FaT3d K #T1 Afdhe qof 87 AT & i Aie< ad d& Jerdl
TedT & ST e {3 ST a7 it qq1d T@T AT F1 % Hee qfshe
R, & &7 Iof A2 &tar ¥ Fgia Rt (CR) & fora 7 &= &
RTET FAEA Afhe IoF A8t B 2 |

T v % == (Rotary type switches)

TF 3-%eT, #tex & forg D.O L. weréx o Ret grer i wvgier
giAT &, § =T ATCHAT 39 Hivede (3 T T 1 Telterdl) #t
ATTTIHAT BT & AT Fgiel (XA A &T ATLHAT I e Fe B
=ifey st % Fig 4 # femmr @ €|

Fig 4
9 oL L
Ly R 2
START
1 SsTOP s u
L.,
JoG
.
Ky R
1 2 1 K s
| s
3
LINE DIAGRAMS USING CONTROL RELAYS IN TYPICAL INSTALLATIONS s
L

J239Y : IH Tl & I H 9 fA=forfad & s g g

o T TR F Rt A RAfdreant i oren | SRS HaT, g aat, 9, w1, i, aee & e, fved # S,

gfer =oer aR=ra @ T ey sravawar

o HITT FT A AT & T AR &=t & schematic AT F1 i rad fi= 7ia = &t (/310® w341, s, &9
T i qter = w1 Rad #w1, ' 3@ R i gw aivadt &= E)

et fer=t st IunT @, farfenT wefiat & arareraar srferes o
STET & Fith gl fRrfa wre g dar @ oiw & aR=mew &
e 2| ¥ & faw ar e gy aR=nfoa gia @ s a=iRaE
& it g & o g =t % st At efime v & ww
Fd | A FH AT A(F FSR P.V.C. & 97 & & ¥ 30 T
feode o gu gt & o g aifes af=mew # ae w6 2|
S THTT T A qreh ARl A S Tb1e & FAfare affe s
ST FERd €| fF e =, efimer Wi & B & wilka s
&, zafer g fet Y avwd F forg sigwe 9 el e g=
TE @lerT =TT |

e 3 Tedt femt & afiga fr s @
o O
© R
. OrfreE
AT T
. 2T F T @
. R # s

T (Poles): @d= @ e  TR=TT #t §&T % JgarR
& 2-ter (TF %ot @t Fig 1) ¥ 3-ater (3%, &t Fig 2)
fer= i 2|

F™ (Function): F X Fae AT & G ¢ (14 F2at
TU el e oms Frf ¢ gt | 376 AR ¥ A wwe
F g & aFar 2|

Fig 1

250 V AC 15 AMPS 2-POLE THREE POSITION
FLUSH MOUNTING COIN-SLOT OPERATOR

ELN3313181

ON/OFF f&= (Fig 2)

Agereht was/Rafir f&r (Fig 3)

A ©R-3ee & (Fig 4)

wfer T & forg oter afadta@ &= (Fig 5)

SN Afeed e /uHiex duaey & atfafi®, 4-fafa ammgioa
fear off Suaer 2|

fRrfa (Position): et w&¥ & @ &= &t (Fig 2) fi=
(Figs 1, 3 and 4) ¥ =¥ feafaat & Soerer 2| F (s1for) f&nr
Red 7 saTT W& gu dgie SATRee Iuae w2 | @t ferfa
i Rl o o1 @t 5= Tea & ot B Red ga &t & |t
& safe e ferfa arer ferm asft st st § 9 weq 2|
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Fig 2
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440 V AC, 15 AMPS 3-POLE ON/OFF
TWO POSITION FLUSH MOUNTING KNOB
TYPE ROTATING SWITCH
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| |
L3 | |
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LOAD

ELN3313182

JREY T (Mounting type): fFfefaa smRiewor s &
F &9 Y uF F ATawIEHAT AR g9 g9 2 |

.+ HaEr e & (Surface mounting type)

+ A9 ATRTEW F&X (Flush mounting type) (Fig 1)

*  FiET AR TFX (Box mounting type) (Fig 4)

oz @1 fewz (Handle design): 7R=mem sshfa & sgame

78 faferfaa g far s aar @
« 4t (Fig 2¢)
. v (Fig 5d)

« o= ®1 == (Fig 1)
=&t af=rad (Fig 3c)
ufR=mew g (Frequency of operation): 3 fer=t &1 wfer
HUeT ST &t @@ & B.1.S. 10118 (Part 1) 1982 # fafde

forar o | = &Y T S #F BLLS. & gt & o
2|
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Fig 3

3/N/PE

4

| SYMBOLIC

T rF o o T 1
ROR - | SINGLE LINE

L ] ——

L4

&

FORWARD/REVERSING SWITCH

3 | REPRESENTATION

FORWARD/REVERSING SWITCH CONNECTION
WITH 3-PHASE SQUIRREL CAGE MOTOR
(MULTI-LINE REPRESENTATION)

KEY OPERATED SWITCH FOR FORWARD/REVERSING

3-PHASE SQUIRREL CAGE MOTOR

Ly Ly Ly

ELN3313183

3
4

T TRt fer=
AT "E-SeT feaw
wfer =T e

150 9X @&
30 9X a&®

150 9X @&




fafereaTd (Specification): aToe & Suerer #e F forw et
fera &t fafireard feforfaa gamm 3 €1

o FEFRT qreedr AT =A@ T TH - AC 219a1 DC
AT G=T

I
e

. StoeeE @ ferfa
ATRIET & THT

. FifSd TSH FT THR

SR & g
o @ fiEdn 7T

e ST T ThIY

T et #1 schematic s@ (Schematic diagram of
rotary switches)

At/ 31tw fer=r (ON/OFF switch): o fera 3-%t fireret fismr
HIeT Ft TEREFE €I FXA & forg ITanT &% s &, & Fig
2a # At w9 § Furran @ | Fig 2b ¥ Fig 2¢ # qof
TS T feamar @ € | g Rt & g0y & R & ammr=r
Jef3d AT &, % AT A7d THIE 89S & ST Teh AT THT
& F AT T

Fig 2d ® sita/ets &= %t fmfar & g=it 7= (catalogue) %
SIATT AT 747 2

A wag/Ratdn = (Manual forwardireversing
switch): & fer= fieredt fio=T St wiex &t @y 7 et o
H 9am™ % IR=med #§ ST 59 sid €| Fig 3a # g8 amerfors
Tohd & | Yefid far @ €1 Fig 3b X Fig 3¢ # 50 WY
& e &1 g w7 e = & ot & =t gy okt
THE T & &, I8 T TH ATBIT IRT AT 2|

Fig 3d fawiar &t &eattr veeia @ foraw wras/Rafdr e
TTe &7 e 21

AP WY =T WY @ (Manual star-delta starter
switch): 37 &= 1 IwhT 3-%1 Rrerer fiRT At &t =)
F T FXA 7 ST ferfay § A vaw & forg fam S 21

Fig 4a & X ST Agera &= #1 arerfor deha q9riam 1 & |
Fig 4b & 3-%eT ST0T WIET T RO AT ATLE AT 4T
2 ¥ Fig 4c & 30 & & @rex & &1 amm w9 feamr
T & Y % uw St Twe @ w1 § A gy aRErtd 2|
Fig 4d ® fAmfar & gt o g7 Fefiid A7 ®R-Swer el
fer= =t femmar @ 2|

PANEL MOUNTING
SCREWS ARE IN
(c)  THEREARSIDE.

@ Lﬂil
| |
< —

— ]
4?_{' I | i
— 1 | |

—tt b

Ty Ty T3 Tg Tg Ts

STAR-DELTA ROTATING SWITCH TERMINAL REPRESENTATION

ELN3313184

ya-qfafaa et fera (Pole-changing rotary switch): s
FT ITATT A %ot Frere fosrer Seor #tew &7t fy a5 & forw
fara ST @ | g@H i F1 aRads ow afy & gl wfa & Fe
% forg am at 31 gorsk AR e ar Avit § o argfeT &t agrar
F fara strar & | 57 R 7 SvfY Swr (e =) ar ety
"R (I=7 =) & forg wawer fawm gem giar 21 (Fig 5)
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(a) gilﬂ

CONNECTIONS FOR MOTOR AND CONTROLLER OF A TWO - SPEED,
CONSTANT-TORQUE INDUCTION MOTOR

(c)

!’77:—\ !’:7:—\ 1
| ] I IR
| ol To ol | |
| I I [\
la_pl |o of | |
| I I |
| o o |
| R |
L t— 1 L _ ~ _

LOWSPEED  OFF  HIGH SPEED

CONNECTIONS FOR DRUM CONTROLLER

OFF

L3 Ly Ly
(e) LOW | HIGH
rT* N

ELN3313185

Fig 5a ® ga afRafda et fe= &1 arerfors gaeiw & | Figs 5b
ST 5¢ AeX §ASH & 1T g7 TRAd &= & awq0 g
fe@mar T € 3% Fig 5d # 39 Y& & & &1 offax & amy
= & armTr Seeie feEmr @ |

Fig 5e # famtar aeettar &1 sraef+ feamam wa & fSraw aier afkadt
Tt fera =+ Figs 5a,b =X ¢ & famam m 2|

gea-yeie ®R-swet =Y (Manual star-delta starter)

I : TH 1S & A # v FRw=fofaa & s T g

o 3-% Rt o 9w /AT & foY =R 3T |"ET 1 S avEwdr aqEn
¢ TR I = T "X T GT=ET, TEAE T HE A0 FT GO HLAT

* AT AiFe § WA FT 4%6-97 77T F1 FARrear qqm)
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3w et e ot /e & fom "W 3w =R @t
sraea®ar (Necessity of star-delta starter for 3-phase
squirrel cage motor): 7f3 3-% Rere<T fisTeT Ate &t dtar
wTE fFT S AT 9% F© AfHve aF Sl quiars 9T & 5-6 O
FfF Fe AT & A TG AT FIHT A TG & A S0l
FX AT & AT TRT AT AW dF FH &f ATl © | i AreT a
LT 4T (rugged) THTT &1 BT & 1T AT €17 F8 GFH0S
T TEdl €, STy 38 I= 4T & H07 [reresy fUsr ey
grfoore 7@t gt |

6T off I=9 srwar & Aiel #§ TR g7 9EY A § agd
AT IAT-T@TT Iq HLIT AT 3 At | fara (disturb) FaT
FAAT | gadY oY IraT ArEa & G freedy fiw #es &t s
T T T 9 v 3 9rEY A1, SEwEY AT T8 aF 5
ATeexATe &t Wl &1fiF &7 § fia¥ | #T |

T HTLOTT T aore & frere) fUsRT #7ie? &1 ©1¢ F3d a7y Ie
FoaoT i HH HYA BT ATTIHAT BIdT & AT AT ST ATAT Tl
I FT dl & T ATATT dieast a4t TSl & |

TS & G0 freredt fOoer qied & 98T aicest &H F¥4 &
foro faferfaa fafeet 2

W ¥ o 9 wree
o 3Tt TEBMET &ET
W IS SHBMHY F=TET

wWR-3T e (star-delta starter): @ 2T = v &9 fo
Y aYet Faed & foraw g sifafR graners gite o siawates
ATATST Aleesl e TR BT, HAA R TRIT H TS FL&AT BT
g | s =R =T ®WET § T AT & AfAR® dawars R
AT AT qreest AT BT 8 | =Y ey wree/faw § e
& g freedy fisr wtex & @aifor gtdr & oaa ae ateest

ATE AVeest § 1/4/3 IO 3 &F AT &, S 1 W et wfey
TSl &, AT AT ST | T AW € | e Seer wney/ferw wit
3-% firere <t fiorer Hiex & daifora e & forg die st argfem
& a+ft & =fime Suaer g =TfRu|

ST & Fig 1a, # s9iian M7 @ &R I G g fees
fooTT Aitex #t 3 AERT F =R # R {6 ST # difora #3
# g ¢ | W fRafa § amed wm L, L, o L A= & g
F ot wmer: U, W, TV, & a1 a3 fors & &1 8 €| @Y
o s@ V, U, TR W, & < & it @ 9f9a Faer & agaierd
shorted gid & ¥ =R fasg aamd €| 78 H9i= schematic
s (Fig 1b) & Forisr wr &1

i fere gvsa #t Seer feafa # agar ST € ag A WL,
L, AL, Fam U, V,, W, U, SRV, W, zfimet & gaifom et
g o sfaf a2 s & Seer @aee a=ra 21 (Fig 1c)

Fig 1 L1 Ly Lg
(@) oY A

U2
U1

@ MOTOR STARTER

CONNECTIONS OF MANUALLY OPERATED ROTARY
TYPE STAR-DELTA SWITCH WITH INDUCTION MOTOR

SHORTING
CABLE

SHORT LINK

41_.{, I
1 i L EXTRA LARGE
cl oI Ly LINK

LARGER LINK

Ist () V3lgc
Lq —

L3

ELN3313191

TA-T=Te ®R-3w@T ®eY (Manual star-delta starter):
Fig 2 # T% TN A @Y o2l RTeY @ T & St
f% safes evea BT g wifkd €, 98 9@ a% 1 aice Faa
ST TET &Il & T aF IT SV & fehei ¥ ey & o1t forfa
ATEAr el 5@ U, 7 W, & T8 o FX gles Al F18a arhe
IRT BTAT & af FUSe! Hoid 87 AT & AT TAL Fl THS Al 8
A 38 fRrfey o Sveet oftax wie a=maett g & a=ma & |
et ferfar & &1 TeaT 8| 99 gice AT e Folt &9 erdt &
wioTY Y SITaT & % oy ©re F=mastt 38 TR 9= stdr
2 % 7 Sved &t atw fRrfay #t o %% It & ot &7 a9
% FHTIO BIAT & | SV & | UF F=ATaelt aret = | (Fig # faw=ng
LT L ) S AT FF TIH I H 29 Hf JeeT f&afq 7 Feat
q T aAT ot 2| 7% asfY g 59 dvea & wuw forfa A
=R ferfa & e S, 31T S wiee 1fd 9 F AdT @ 9t 2ved
e e & ercberr StTaT 21

SIS & AT T HIH THS BN & AT ATTH H 7 2SH & FgeA (e
g 8 | 5ia eved ® T fRafa %t Star @ @t 9o aee gEe
Te ATEA L, L, ST L, & Fwer: 3-% Al & g & R
W,,V, U1 & site 3 2| 58t &9 st o171 sV, W, T U,

F T A & S AgafId Fad & IS B & T WX g a2
(Fig 2b)

TafREd : T (NSQF @ - 5) - s 3.3.131 & 3.3.139 & awifta Rraia 131



ST 2ve Soal ferfa &1 o %t SITar & dt &% =t 9 & fY
et ger arga L, L, @ L, & 9 S1d € ST 99T argfer efiaer
W, U,, VW, SR U, V, 3 e FT SeeT &@dtera aa1d ¢ |(Fig 2c)

Fig 2
a
( ) r————- 1
L1 =]
|
Ly } \?»—E }
| |
L3 —H\LD—E—-—'— é
[ ]
OVER LOAD e T e-JFeg————-
RELAY SETTING @L - }* - }* e bt STOP
BUTTON
LEVER PLATE UNGER
L2 L1

HANDLE
SHOWN
IN DELTA
POSITION

=

*?%:1%:::1;
(c) UL3V|-2 Lq

. ]
Igdfes e & a8 . a=maelt gy ey a@te Re &t #ie
afdr &1 qurEieE =T Srar 21 St wre gy iR g @
fferen 2T & at f¥er & ST T i< & FOAT I Bidl & Sif TS
Tl TATHY Eles ATTFATE T e il 3T &, TH THY FBA

FTt B & Sy € MY BT a9 & Fr 2ved ot fRrfa
# arfoe T S e

A‘Tﬁﬁéé/

ELN3313192

STAR - DELTA STARTER

3%-31 WA =TT (Back-up fuse protection): &g T & F=+
% forg @< SweT W Atex afdhe W RS GIAT AavaF © | T
FaETe & fAaw sgaEr 415V, 3-% feredt sy #ted st
H.P. &77aT & quf &t &7 1.5 U F¥E AdT & | IFeW & forg
T% 10 HP 3-% 415V ATeX &7 0 A1 Fie @+ 15 Ty
gtar 2|

AT AT TS & o Ft T 6 forg i 3foa ger & forg
TS AT % &Aar A & qof AS Fe &\ar & 1.5 O &
11T | 387 5FR 10 HP, 15 Uffmr qof @t e adl 8, i e
Foar 23 UfEER gnf a1 25 UfEET FRani |

R 3T I=T Heet # q== g (Comparison of impact
of star and delta connections) ¥%-319 = g2&T (Back-up
fuse protection): 1 T & F= & forg &R ST wWEX Aiex
Afhe & T LT ATTHF © | A FAER & Faw Sgar
415V, 3-% Rreedt fiwwr wted A H.P. &1#ar & 707 ais
FT 1.5 T FE odl © | ITe & oI uF 10 HP 3-%1 415V
AeT & 0 AS FXE AW 15 TR giar 2|

TR A TS & fTHe F Aa & g A 3 gean # fog
RIS AT & &AAT Al & 0 ATS FLe fAar & 1.5 o &t
=TT | g8 S 10 HP, 15 Ui quf e #e ot &, & 7
gwaT 23 TR gl ar 25 Ui SEanntt |

SROT AT T ATAA ETRT Y AL T WIR-IRT HAAA &

"9e ¥ gt (Comparison of impact of star and delta
connections on starting current and torque of the

induction motor): free<t fisrer Atex 3t fiF &t Foet, wrex
FIRT =X | G Eidl 8, T argfetm & 9 |/ %ol aieedt

ATEA AreedT 31 1/4/3 AT(58%), &Y ST &, 31T T8 FHTL0T AT

TRT 1/3 O FH & ATl & T8 7 9T & 1/3 If 90 & &
HeT Ft TIUT el § STET T | AT LT HT §6 THE HH
BN & SATLHTF aagul (starting torque) +t 1/3 T[T %A &F 1T
g = 1/3 a7 WRT I ATRF 2T HT & JA AT &I A9T SeeT
H g foRar ST |

ST HUT Bl (A= ISTELOT & qU GHIAT ST Tl 2 |
JITETT

% freredt fioRT S=or wiew & div aww Foefoat sa@® 20
STRT 31T SRfera gfaema15 et €, ¥ (a) ©X (b) I=T # =)
ST WTET g7 3-%1 400V 50 Hz Yar=r g & aaford 1 75|

g ferfa & oirge wve g @9 & 7 arfth & Tt S | T3w
ferfy & fasfea aorgel &t gomm #ifs|

g

st oor Sfaarer
thz R2+X2

V202 +152

QY @i |

E = E_ 400

T BB

=231volts

Epn _ 231

= =9.24amps
Ph z 25

ph

L

I =9.24amps.

a< g s = V3 E,_ I Coso

132 TAfRFd : TARIREA (NSQF X - 5) = st 3.3.131 & 3.3.139 & wwifte fraia



= 3 x400x9.24 x 1

Assuming PF = 1, we have = 6401 watts.
T qATST A

E, = E =400V

ph

_ E_Ph:ﬂ:mA
.=z, 25

L= 31,=1732x16=27.7A

L

T+ gg ot = /3 E 1 Cos®

(assume PF = 1)
= J3x400x27.7 x 1
= 19190 W.

faefare etvaTeT aereer aEfeT & ard & SRifua atees & &t
& FHTGATAT ShaT &

w%ﬁ,aﬁﬁw%wa‘ﬁ‘aﬁwgh

_ B

Eph = \/g

2

= %Kinstar
et ferfa & angfe &arf « ateed1 E

E = E.

ph L

A FAL
EVK = E2K.

TATT FIA T LR I | [ et arer aergol T
& aHg, AT § IeeT AT A AT 1/3 YO FH AT 2|

R 8T & HILO AT | qagol 3 IO FH &7 &, AT
39 THE H AL Hl 24l A€ & qrd TG a1 9 at =«
ST TTET T ST LT (AT FATAT & | SHAT STHET AT -ZHABTHT
AT ET-STS GIAHIHT RTET HT ITANT &7 ATY | Feh 37 wrex
HateedT R AT ateedr &1 58% & 1f&s & Gad & STt Jergu
F ATTREHAT & forg ITgh =l 2 |

a-AeR® "R-3wr ®eY (Semi-automatic star-delta starter)

I : I IS & 3d ¥ T fAeferfaa & ¢ aw g
o FH-ATARRF TR IRT T F IEAIT FT JOMA FIAT

o FH-ATCARF TR IR WX F TRE@H H =T FI4T |

A freedt fiswr swor ey mar fi asf<r § voF 5
T AR (o: efifwe) arex s 8 8, = 3w Ated FEardt
2| afe sravas @ 7 Ifad yER & i I wiedey ©re
ST faFaT ST at AieT B "R ATGT Fida Seel # 41 @
a2 |

AT W ST WX & Ia I & forg 7 wawam & forg
a9t Fierer & T TSAT & | HYSAA o HF HAT ATRE FEA
q F% a9 9 R F90%, A @Y o2l ©red H i3 st
S 2|

T TS o AT HATSAT a1 7 fa=a & forg sl &1 3T
T STaT €1 Fig 1 amafRar st 9 Fig 2 arax a@fthe  sgter
affe &1 @ e gt W |

gf=rmets Operation: Fig 2 # Trax affe steagier afthe &t e
# 3G | 99 ®WIE €T S, F @M € al FicFe K, # 713 P,
P, % ATE & T ATCAAT FAtee Hiede K, % 129 11 & Areas

Fig 1 La L Ly
B1C1A1A2B2[C2| MOTOR TERMINALS

SUPPLY
TERMINALS

K2
DELTA

STOP/RESET
Lol
— 1
K1

R jw_/,\% ﬂtﬂ MAIN ﬁ}\*z*ﬁ:%z

WIRING DIAGRAM

ELN33131A1

# S &f AT 8| 7T Fieae K, T dfhe Farss giar ¢ af
T Trelterdt @i K 113 12 % e Al Feitss & gor
ga K, % qmrs 109 9 % = fAfia &t oird 2 | ger Fiae K,
fag P, K, % 107 9 & ATexw & Hfoid &t 1T 8| 5fa UF ae
FieFeT K FfTa et sare art K, & a1 avsh, famg 89 7 wwefierdy
awE K, % 10 7 9 =i & awmiae § enfud &t o 1
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S T @TE g7 F qad TEH aq a% € Hieded K, Hiord
TRAT| T A &E a2 F B a1 & K, FT Foeet ot &
& ST | K, @ TfR=ford A8t &t @hat a1 AT T ies
Fieae e 129 11 7 gafdgwar geears |

T Fireae? K, €1 &t Sar & ar ame K, 2ffaer 11712
% #1= ARAAT FATSS & § =TT ST § e Hiedex K, - #
Fuselt afaer Y wTfUd et ST @ | ST Fieaet K, T &t
ST €

YT AT & HATTSS ATLEAT T % 7T ATIe F1 7l
% AT A TR i & 70% T% TA A AT TH HIAT
=R |

Fig 2(c) ® wgter dfthe &t sa & forg faeher faam mm &1

Fig 2
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ls l1o
- K\ Ka\
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r
(c) L ey
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8 12 1
K3 — K1z K3
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ALTERNATIVE FORM OF CONTROL CIRCUIT
LINE DIAGRAM OF SEMI - AUTOMATIC STAR - DELTA STARTER
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e ®R-3wt 'Y (Automatic star-delta starter)

I : T IS & d A o fawferfaa w1 #ea I e

 TETio WR-IRT ®WEX T Ata¥ d@e Ra & afdn & sge | e

o TETd "E-3@T ®ET & T FT a9 HeAT|

FgwaT (Applications) : ®T¥ ST #teY wafiE w7 § a9
FET ATATIFHICI IHIE H FATH AT ATl =< (entrifugal
chillers) &, Tt T T8 FHT TATH & foIT ITAT & ATE ATAT
g, ot ot afRferfa et o #9 JTeewe aarger @t s
Tl & | el I FH ATAT HRT A1RY qel vy = Ieer
AR Afed ITANT | A8 1y 2|

WY el dtext A art gl ST eidt @ six gfaxies ar
STet ZIAHHT o = Rl 72 8id © | IR-Seel Alex 36
THTY & SAST I¥ AT &Y AT & TEl I I=F TSed T Al
@ Ay grev 2|

taate e #1 &fé (Overload relay settings) : == ST
=T # A stfererre Rt Suerer Ted & | 3 Ret gaforg amg st
tFImr Ry S T R ok | @ s g e &
Rt gfe 7 =99 30 TR & © & a8 aEf= awr a5 &%
T, A 7 % Tt goifora qof e e | #iew 9 sifad A0 @
# ST AT qUF 1S €T Eil &, AT 1T AT FXA &
o7 38 1.73 & 90T 3 | 37 ATS(=T &TRT & AT GA7 F Al
argteeT geam R & &fm 7 =77 F=zar =yl
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af¥=re (Operation) : Fig 1 # ®==Tford &% Seel &1ET &7
UTEY T FHgiol Afehe HT AT A @ 147 €| @I 9e7 S-
F FAH & "R Fedey K, HTd &l a1 € (e K, TNC %
3&??[15&16313?K2313|TNC€%?{11&1235WW#93T%H’

gt € 1) T a K, % S g K, & NO #i<Fe a= &t a1
| (e 23 & 24) AT FlEFTK, FT a7 FE % forg amer %
forg amt sem #2d €1 K % aw 814 9 &E a2 & auria? &
@t K, % NO zffae 23 & 24 % g1 AT @&fud &t s €1

Fig1
. :
(a) 0 (b) Ps | Py
113 |5 S1 b
Fiaf] ] STOP/RESET | ' 2
2 16
1 K3 Sy Pyq 23
l1 l3 5 STAR FA K1
K2\- -\  CONTACTOR T AW a START 1Ps =
2 14 6 l
|£l_|£l_|£l_| 13 23
K K1 K3
et v 14 \24
CONTACTOR
33
% K< BE
A2\ 3~ [C4 Y Sg LA
1 1 12
POWER CIRCUIT 2 [ e 7
A A A A
L LKz ! AKz ! K, T ! K1|:|:| !
(C) 1 Ls Ao Ao Ao MAIN [ Ao
S141,,£ 1
STOPRESET  1'P> 113,12 13942 16115 13 14
211422 18 23724
o e B e — — A
2 3334
START 1P, Ky 23
Ta4
K IRE Ks 123 CONTROL CIRCUIT
Tra JEZ
s s Jas
KT Fie Tis koTod
o 1t I LR -2
274, 3F10 240
Aq Aq Aq Aq
A2 A2 A2 A2
L3 o
ALTERNATIVE FORM OF CONTROL CIRCUIT é
Fig 2 ® IUITh quiv AT GT=T H fI907 T Fiede & a2 B
FT U quiET = 2 Flg s
;
7 T Fig 3§ ergae Rt grer afk=fer st K, T4 G F“j[
FoTeft g &1 S
T R Fieae aed F¥ "X Fi<ae H Gl ad 2 | o\
21—
Fig 4  qurtar e & f #imerex K, 3% K, Felise 81 qx #ais | k"
o o
I % aTe WieY I A AT W@ 2 J K* Kﬂ |
Kzﬂ
i
KT Kq El:' -
STAR DELTA MAIN 5
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Fig 4
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STAR DELTA MAIN

L3

ELN33131B4

d9-%w, fe-Rar swor \wew (Three-phase, slip-ring induction motor)

I : TH 1S & A & v FRw=fofaa & s T g

o 9 %1, fR-RAT 93T wiew Y Ge=_T T F AU HT O FLAT
o TeX Y F WA & FFE THR @S T I B @Y & TH/HT JUE FIAT

o fRma AT 80T |iew # wfveren ® T

o fora R seor wtew &t Rreedt Wee 92 Jtew & gonn wwAnl

T¥=MT (Construction) : f&ra R S=or wiex 39 renfis
AT § ITNT &F Gl & el 9 qfafda = g @i o
T TaTrRaT rfer gt @ | fera a1 93t 7w #1 & e
fiorT Aitex & S & giar &, TRy 39F UeL A aAEe 7 agd
AT BHaT & | Bex argfeT e w 37 &idt & st = ar
el HAISA St & | Tex & A9 et a1EfT 8 e idl &
f% e W & qure & yat At g a8 | Ve AT 'R
# T &Y € Y 39% gor fa i oo [ & ' 98 @
g St % Fig 1% o1game WX v & 919 9 & 2 IFig 2
T SGAR e qfdhe a8 § el =R daiford gfawrat &
ERIARE S

1 yoTtedt (Working) : sTar feera a1 #te #Y @ex arfRar di=
ol T & SIS 8ldT &, at 7€ freedY fusir wiex & ave e
TEHT 8T ITT FIAT & | T8 WA Fraahia & e argfeT
H Fleast ITT FT 3T & 3T VST HLE ST qTE T 5T a1 T loe
afRuy &, fera R & gont # ofiv wer gaifea s sfacst
# yarfed gtar 2|

Fig 1

ROTOR WINDING

SLIP RINGS

WOUND ROTOR FOR SLIP RING INDUCTION MOTOR

ELN33131C1

I & TR qrel AAY 376 I=Adqq A I¥ de o6 o1
€ 3A9 e Ifay S=7 SiaT & ST ST 9T Ht H7 Fed |’
TR BT & | T8 AT & WX Afhe FT I=7 Ffawre, e wfe
TOT &1 A FSTAT © AN 56 HILOT T H [ 1 arelt aargor
ff atfrs grar & o & feedy e wiet & stfos =tar 2|
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Fig 2

"Y" CONNECTED
EXTERNAL
RESISTORS

SLIP RINGS

ELN33131C2

CIRCUIT FOR A WOUND - ROTOR INDUCTION MOTOR

F° & AT & AT qedl & at aredr gfaiy #71 fiv fi w74
farem StraT € o e & R ow Tew anfR @y afiw
& ST & TeX gfawry &7 g X "iex [ aww = (low slip)
T I g&TdT IX TRETIT EldT & | Hiex 3= ot IX =7 faay
& @1 @I AT AMRY a7 gaqe faada srfa (e ote fear
TerTer I%) 8 T A&t We Tfare agar &, Aie # feaw sifee
g, iy faee FsTiY g1 & St gae gaTdT "er 3T | et
ooy & wfady 5@ g & o & e @ & 9% e
ferafar aex & wfq & FAutfRa ofy & 50 & 100 wfaea a=
afRafda forar s &% | safore sfa<ty aew & Atex § am srlat
I°R st &ty |

TR Fereget (Starting torque) @ ST & ST H HieY
g fawfia e T gorget, wefdrs el F'amr €1 39
ferfort & o | TRT aereet & stfer gtar € =fie 3= ot
e F© & g 2

#TT E, for sraer # sfowtg dexemfaw §
X, e srer § gfa Seeies &1 gfaem €
A R, wfatest Tex wfadiy €

EGI Z2 =
SIGEIRH

Ry )? + (X, )? = R s & wfadiyr e

Then I, :E—z,cos 9, R
Z, Z;

ferT sraem § st qagof T =K, E, |,cos 6, or

E R,

JRP+0%af

Tst = K1E2 =

\/(Rz)z + (Xz )2

af% yg dteear V @R @ a7 W ¢ i E, o e =@,

Ry
zafor T, = Ko 55 st K, s e 31
2

T TH H1 AL FT TRBHE qorgur e aRay § gfary s
FLTSEATIATATE | S S WIS AT T I 2 AT &, Tfarer
T /T & FTed AT 2|

=7 ferfa # Tex foaro aw 7 wfoema sia Tew BT s@er
Hetar € safd S=1,8, Tex o aro aar & gty €ew yam
aTgfr fro aTo ae &7 AT I=aaw AT € FAT{ Ve M qoraTe
X T % HeT AT9eT T I=aqw giar 2 |

S TeT TAAT Y& FIAT & AT Ve  JUHATT e Faad & af
HTYET Tl HE AT & AT AT e # I Ao aTo aer off
T AT & | AfE e # A "eX F AT FoHa F axaT
B 9 ar Aex odqTo a@ T & M |

gafoy & (s) & forg, arfem PR ferfa & Tex dsa o
Ao ad § IO BRI

gaforg =t fRafa & E, = sE,.

T T I fFo aTo aat #T g f = sf, ghft w12t f, fore
ferfq & e ey gty 21

Tex fAoaTo & a1 AMFRT FH & & e Fiorwd «f 7 1
R

gty X =sX,.

e 9ot wew & sgwEtT @ sifdeeor (Characteristic
and application of slip-ring induction motor): seget
e A=A wt Fig 3 & gortar waw &, fF amedt wfawiy
SEHT AT FATYYN FT qgalT ST 2 |

Trex gfawry &7 IF=a AT oo 7 F, Ffa<re | wice g1 s
¥ off ferafRar |iex & =t &t fatea far s g 21

Fig 3 LOW Ry<Rp<R3<R4<R5<Rg HIGH
800

R5 R4 R3 R2 R

1
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1 0
SPEED, r/min ——=—

THE TORQUE-SPEED CHARACTERISTIC FOR A
WOUND - ROTOR INDUCTION MOTOR
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TafREd : T (NSQF @ - 5) - s 3.3.131 & 3.3.139 & awifta Rraia 137



star % as  famamer mor € fF I aredt sl sfRes aarget
F IJ=AAY AW aF AT Biar & | T off e sfog § aRkady
# I gAYl R et B

AR & SITATE T8 T BT & f R Atex FemaiT At
IS B WIE FIA % (7Y FF AT A IoF T TAT FIT FT
S WIE TAYOT TTA FIA 1 FlareT Bieit & | T q97 T Al
ST I=AAH AT T X AT & af =1 (Afey § I= Fe7ar 91
FA % forg aredt gfawry &t agoed = far s 2|

T WICT HT JTANT I ST (% Tegur ST FX o forg  aRafad
=Ter o % forg fam strar @ 99 #3e, F9499<, &, hoist,
et forer eite fifer S| § fFar stmar 2

et fiisrr e ferafRar =t Ate & &= &t gom & arforsr
ey @

4 | yefesrs I A
LIKAl
5 | = AT el € Wy | A1« GRafd w0
afRadT qie aRafda F¥Eh | ATEE & I8
IR UST T AEVEL | T TRafdd Hwh
& a7 gty aRad®| aTe aEeAT awe
q Bi¢ HAF 81§ | T 2|
# =1 aRafad it
ST "l 2|
6 | @S X @O | F9 dATOSE A T=T
7 | SIgEew GRS IR T AT
T STAIIHAT TS|
d|
8 | g e AT 3=

= Fig 4 7 feerw a7 S=or AYex &1 gar g &9 fiwmn @

gl

Fig 4

SLIP-RING
END SHIELD

CONNECTING

BOX \\

BRUSH INSPECTION

FAN

STATOR
WOUND ROTOR WITH
OPEN SLOTS

SLIP RINGS

DOOR x

FAN COVER

o | fagiwan et e fRa-Rar |ier
Ho
1 | T TeX § B ITANT| AT a8 ST
L= gl g
X Tgd a3, EASIRCEIIEERER]
weT F 4 Frfersd | BT 2|
gid 2l 3 feom | feo Rar i gor
far 72t =il e & aw ax
IEHTA FEAT TZdT|
g
2 | g Jg DOL =R 31| e afady &y
F 3ffer TEBEY | & ATIEAT Sdl
"WEY & @i &t 2l
ST &
3 | umefemw e Jga 3=
FeTgor

SHIELD END FLANGE
ON SHAFT END SIDE

PARTS OF 3 PHASE SLIP RING INDUCTION MOTOR
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3-%or ferw Rar swor Aew & fow wfeta =w (Resistance starter for 3-phase, slip-ring

induction motor)

II2YY : 59 I8 & Id ® AT fAwferfaa s we aiw g

o 3-%w, ferg Rar gvor wew & forw Tew sfay @R #1 auie FwEr)

feara T S=o7 Atey, ®ex aiEfRT & R O I a5 des
& |1 IO Bt 2 | R oft s § srcarfie g e a e
% fore v @ daiford atedt wfawre Fig 1 & srgam Te gfaag
# ST SATAT 8, A G /ST AT U ATl T FT AT & ar
e arf # AR agafid &t o 21

138

Fig 1

RESISTANCE
ARRANGEMENT

SLIP - RING @
? %

SLIP RING INDUCTION MOTOR WITH RESISTANCE STARTER

ELN33131D1
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afT 5 TR F g aRErfed ®eY T R 9, d9 a8
FRATEAT Teclt € & 15 =fth 9@ e gfaery quiaar w4t g5
SR H AT & A1 &eT Hf TU Alees & qahelT & (oresh T oTHeEasq
ST § I 91T JATRd Bldl & S ST agor F7 &f St
2 | 378 = & forg wfate =Tex § uF geateTs TRId H ST
foaT STTaT @ | Z88 WieT H a9 d% TR TET AT SI7 qohelT oI
@ f& TeT AT & Quf ity 8 7 94 | 36 TH6R F T&
@ETford ®éx Fig 2 # flwmmar i 2|

‘AT T FT TG UL, FieFL FAST &F JAAT &, TS el aoil
BT T X Tty &7 famg ‘A’ o 7o B FATeT (et § s |
TE Fac Y uE & J9 2vead TewT #F Ry 7 €| uw s Atex
AT I[& FIAT & Af Ae Ty F 2ved run fBafa & s srar
Trfen g e gfadty #e S|

et ferfa & Svee &Y fafar & o &far & & awrd A Fise
ferfa 7 2 ofie =y R o vk ‘B’ Fetse R # &, aeeg et
TF G0 | TF AT FAS 21 &1 gt | ‘A [ qeT B a9 a%
FATT TE H ATTIIHAT & ST dh (% 2vedt ¥ fRfq & 7 s e |
T ferfq & Sveer awrd ‘B’ &1 gaT ¥ AT dice FaTEd dfhe o
FATST FT AT & 3N AT ‘A Je7 & T ST AT AT 2|

QTATAAAT, BTt WA §, Ve TfALre aTg FIRT SUEST B ATAT
BT & ST IR & T8 I &M aTel aTq it 7 HedT & | a5t
HOfT & T Tfaeier it 3T ¥ & forg 38 safer aet & &

H TET ST € | Fig 2 # I 1@ @1éx Fae #AieX i ©T1e H3
& forg It &tar & | Trex afaty gy e e % forg wrer
# #we fRrfa =mfew ga% % forg faviy ga & fRwirda et & o
A dr gTeT sfaferd e &1

Fig 2

O/L RELAY

OFF BUTTON

ON BUTTON

TO BE HELD "ON'

TILL THE ROTOR
RESISTANCE IS
COMPLETELY CUT OFF

A & B-SHORTING POINTS
AT START & RUN POSITION
RESPECTIVELY

ROTOR RESISTANCE STARTER FOR
SLIP RING INDUCTION MOTOR
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BT Hiew #1 "avwA 7 A fafer (Method of measurement of slip in induction motor)

I : I IS & Id ¥ o7 fAeferfaa & w1 aiw g

o IIATAF AT FT A FRT GTHA 79 F+ &4 F1 qofq w30

¢ AEY A T SrIreat 3 AT g a¥wa A # f3fdy w1 quiw s
« Fiateny f4f (stroboscope method) =T @&+ wa= #1 faftr &1 aoiw F2Am |

HIHA FT A9 (Measurement of slip)

T T HiET & G S Heq & forg fAeferfaa fafeat
ITFNT BT &

(i) wieT # aratas wfq w0 #2 (By actual measurement
of motor speed): 8 fAfyr & Aex & awafasw wfa N T
F AT HT ATIRFAT BXAT & AR Ferswrford i N_ 707
TRT 1 ¥ STt & | Nt 7T % forg feretfiex &t aemar o
STt € S N #F 5@ Mgy oY J1a Atee O A der &
TOET # AT FcT @ (IR0 AT F i ferde TH &
TE B €, gAY I AT AT & TeAl AT H@AT FATA
TEATET ST & AT e & faifa afq &) qa@ e a7
SUANT FH TLHT & TUET 0 ATAT & |

S=(N,-N)x100/N,
(ii) TeT T Ve qe™ Agiaat i gan #%* (By comparing

rotor and stator supply frequencies): ag fafer s& T=r
= amaiRa € B s = f/f 4% f amreder s et &1 gt

farett fafer grer Tex e sgfty st & S at s &t o Ay
aar o | et famte afeferfa & st=t f #1 7@ 50 Hz, & a=t
J, T A AT FH W G Ao Avgsher # emart & {ar S
FHAT 2 | T 32 & forg uF DC T e fHeil-atees e,
afT g I & at IW F4FaT & AW, F A Tw &
Ft 7 foram Srar 21

(a) f&era Rar #rex &t farfy @, @y 9 facf-uier & R
qE-aTE % e & ste i3 s @1 ser % (Fig 1) @
femma o 8| "R g § | dtes g gr §
Y I TGI8 (strap) ffor-udfier § faw wem #<
3 | fufer utex # gmer Tew g § afkadq &7 SIgEwer
FIAT €, 30 FOT HET A gL 300 aH98 | qUF 67 ™
HIEHA a1 G&AT F AEET & AT 97 qwar 21 (q@ @w F
TEAT AR & gE g I & I=aw AT I Ji% arg
AE I & I=AqH AT AT I S 9 TF qT3HA a1
gl)
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