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Arew 1 : DC WReX (DC Generator)
3.1.115 fafrer s & DC wefiat & afifqat, wrm i DC FA==l &7 TeaTT ¥ e FHedT

(Identify terminals, parts and DC connections of different types of DC machines) 1
3.1.116 DC #eft &T 7= =1 q7 sir=w gfa<rer (Measure field and armature resistance of

DC machines) 6
3.1.117 DC vie SM¥ex # faeeatT dicedr sic A¥ex § faesT aieedt oHd o JeY &7 eI

gfRadsfier &t 3T e 9 fume fawewr 2 (Determine build up voltage of DC shunt

generator with varying field excitation and performance analysis on load) 9

SHTHIET F TIT FA &7 adawr (Method of using a tachometer) 10
3.1.118 DC wefie &t fAewavar i swegeto wfawry & forg adveror (Test for continuity and

insulation resistance of DC machine) 14
3.1.120 | Wt X AT e & T ERT HE ST e FAe F AT qor 1w (Perform

no load and load test and determine characterstics of series and shunt generators) 18
3.1.121 DC firsr SWRex &7 dre fAwres Far X 3gat fAvvan? (F==ft i favies) J1a s

(Perform no load and load test and determine characterstics of compound

generators (cumulative and differential) 23
3.1.123 DC TS SF¥ex &I @i AIY Sew &1 7| (Practice dismantling and assembling in

DC compound generator) 26

ATSIw 2 : DC wieX (DC Motor)
3.2.124 DC &1+ 912 Y &iwrswe Atext &1 fAwres fasewor w241 (Conduct performance analysis of

DC series shunt and compound motors) 28
3.2.125 DC #iex @I & A9 @rEe 3T A WrEe =IeT &t {afed Fear T g6 S &1 T@=m=r

(Dismantle and identify parts of three point and four point - DC motor starters) 35
3.2.126 A aTE= T =R g DC Hiex WIeX &7 §9i, afae qu1 avwd (Assemble, service and

repair three point and four point DC motor starters) 37
3.2.127 FTET FN, T Fhes ¥, TR MY i & wawam #1 srvm| (Practice maintenance of

carbon brushes, brush holders, commutator and sliprings) 40
3.1.119 | DC #tft, e ¥ TS Al &l AT FLAT FAT AL GO & faqdia e & wigan

(Start, run and reverse direction of rotation of DC series, shunt and compound motors) 45
3.2.128 = fe=or eiv s fafyr & DC #ex &t =t fRefa &= (Perform speed control of

DC motors field and armature control method) 50
3.1.122 DC &5 Hiex Ht @iaw ¥ Sre+ &7 37138 #¥AT (Practice dismantling and assembling in

DC shunt motor) 53
3.2.129 DC #efi & 7ewa &A1 (Carry out overhauling of DC machines) 56
3.2.130 Tk o gArEe DC wefier & argfRar #3AT 3T ST Jaa 9T T F¥ Sireqr (Perform

DC machine winding by developing connecting diagram, test on growler and assemble) 59

(vil)
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3.3.131

3.3.132

3.3.133

3.3.134

3.3.135

3.3.136

3.3.137

3.3.138

3.3.139

3.3.140

3.3.141

3.4.142

3.4.143

3.4.144

3.4.145

3.4.146

ATEIw 3 : AC @19 % WiteX  (AC Three Phase Motor)

3 %5t AC #HText & WM &t 9g= (Identify parts and terminals of three phase AC motors)

Tl RIR-3eT Tad® T di dqaei & a1 AT RS g a9 T (Make an internal
connection of automatic star-delta starter with three contactors)

DOL yad® (%) WR-3wT A @ATId gIFAHHT RTE F TAT Fd g UF 3 FF U7 Atex

F ST, AT FAT A FaHr(Connect, start and run three phase induction motor by
using DOL, star-delta and auto transformer starters)

fera 1 grex &1 e gfawty @Y & gRT Gy AT, AT FIAT TATET A TRA FIAT A

fAwTes fatwarstt ®t st #¥AT (Connect, start, run and reverse direction of rotation of slip-ri
motor through rotor resistance starter and determine performance characteristic)

% ITEAT & @R el U7 AT &1 g&47dT #f 71 w41 (Determine the efficiency of
squirrel cage induction motor by brake test)

A AR T HATE UL THEAT & AT Fol ST ol U7 AIET 0T8T F1d FHLAT

(Determine the efficiency of 3 phase squirrel cage induction motor by no-load test and
blocked rotor test)

quie it (fer/gete) & feiman s &3 F oy T JiR aE e # A (Measure

slip and power factor to draw speed torque (slip/ torque) charcteristics)

3 &H U AieT & FHGe qfaere q°qr fMemar &1 aeor 3 (Test for continuity and

insulation resistance of three phase induction motors)

feeierdis, Fgia, Ateieraeay Sdt fafir fafeet & 3-% Seam weT it =rar &1 fA=or #er
(Perform speed control of 3-phase induction motors by various methods like rheostatic
control, auto transformer etc.)

ey i aTY 3 B AC WieX &t TS (=T H¥AT, TR FAT i Sreqr (Perform winding

of three phase AC motor by developing connection diagram, test and assemble)

AC #iteX wiex #Y v@xad 84T 31 31w fAareer (Maintain, service and troubleshoot the
AC motor starter)

AT 4 : AC T#a % #WieX (AC Single Phase Motor)

fafre gere & R %1 AC Aedt & wrnt o At &t qe=e #%A7 (Identify parts and
terminals of different types of single phase AC motors)

THA BT AC HieX F & FIAT SiedT AiX g9 fwme &1 fufor w37 (Install connect

and determine performance of single phase AC motor)

frer %1 AC A &1 % FEAT FeTT S g &1 fewmw a@aar (Start run and reverse the
direction of rotation of single phase AC motors)

TEHe %f AC Hiex & i ==t %1 stvama (Practice on speed control of a single
phase AC motors)

FAHET T AT HT SEA-3T Al Y ARNF Y T IR ey & Joer FEAT 31
|Ter & 19T (Compare starting and running winding currents of a capacitor run motor at
various loads and measure the speed)

g

65

69

75

82

86

89

92

97

112

116

123

125

130

132
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3.4.147 AC T %t wiex & T, afdfET s #vwa <=1 (Carry out maintenance service

and repair of AC single phase motors) 133
3.4.148 AC TieX Ter X doei & fore user/atest ua oY dEfaa argf &1 o1 (Practice on

single /double layer and concentric winding for AC motors, testing and assembling) 136
3.4.149 | AWEfF wWiex (FFaHa AteX) F SASAT, AT FEAT, TATT T GO a0 9 & TRacr

F¥AT (Connect, start, run and reverse the direction of rotation of universal motor) 140
3.4.150 Ffaw Atex & AT ud T@w@m (Carry out maintenance and servicing of

universal motor) 143

ATEw 5 : ateeeeX (Alternator)
3.5.151 AETASY HT TITIAT FHIAT, IFAF AT ¥ =T # ge== *A7 (Install an alternator,

identify part and terminals of alternator) 145
35152 | WeEd® (ATeeAeR) F AfA=siar (FIgEr) o Teaw gfawry & fordr a3 (Test for

continuity and insulation resistance of alternator) 148
3.5.153 | SETEAH (AeETACY) FH ST, AT HLAT AT FATT A Ao (AHa w1 (Connect, start

and run an alternator and build up the voltage) 151
35.154 | 3%H ATeeTAeY & R Aumed @i ates v (ffams) s &

(Determine the load performance and voltage regulation of a 3-phase alternator) 154
3.5.155 | @HMIAY ATIRIA X A7 & ATeexel &1 gurai=+ (Parallel operation and

synchronization of three phase alternators) 157

AT 6 : R=hew #iew v MG &< (Synchronous Motor and MG Set)
3.6.156 forhiee wtex & =i F¥AT g8 9rn ug =T @1 9g= #@4 (Install a synchronous

motor, identify its parts and terminals) 162
3.6.157 fafre et oY 9 & oid % g #ie H SIeAT 91 FeaT a9l o T e V' &4

41T (Connect start and plot V-curves for synchronous motor under different excitation

and load conditions) 165
3.6.158 MG &< & W X At &t qe=m #<1 (Identify the parts and terminals of MG set) 167
3.6.159 | DC si St & I 3 %7 907 Al & MG &€ &l 91 FLAT A ATRA F7 (Start, and

load a MG set with 3 phase induction motor coupled to DC shunt generator) 169

e & (Project work) 171




[Wﬂﬁlatwwwﬁvrm]
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ELECTRICIAN 3R° SEMESTER SYLLABUS

Third Semester Duration: Six Month

Professional Skills

Week | Learning outcome (Trade Practical) Professional Knowledge

No. Reference With Indicative Hours (Trade Theory)

53-54 |+ Plan, Execute 115.1dentify terminals, parts and | General concept of rotating electrical
commissioning connections of different types of DC | machines.
and evaluate machines. (10 Hrs) Principle of DC generator.
performance of 116. Measure field and armature | Use of Armature, Field Coil, Polarity,
DC machines. resistance of DC machines. | Yoke, Cooling Fan, Commutator, slip ring

(10 Hrs) and Brushes, Laminated core etc.
117. Determine build up voltage of DC | E.M.F. equation Separately excited and
shunt generator with varying field | self excited generators.
excitation and performance | Series, shuntand compound generators.
analysis on load. (15 Hrs)
118. Test for continuity and insulation
resistance of DC machine. (5 Hrs)
119. Start, run and reverse direction of
rotation of DC series, shunt and
compound motors. (10 Hrs)

55-56 |+ Plan, Execute 120. Perform no load and load test and | Armature reaction, Commutation, inter
commissioning determine characteristics of series | poles and connection of inter poles.
and evaluate and shunt generators. (12 Hrs) Parallel Operation of DC Generators.
performance of 121. Perform no load and load test and | Load characteristics of DC generators.
DC machines. determine characteristics of | Application, losses & efficiency of DC

» Execute testing, compound generators (cumulative | Generators.

and maintenance of and differential). (13 Hrs) Routine & maintenance.
DC machines and 122.Practice dismantling and
motor starters. assembling in DC shunt motor.

(12 Hrs)

123.Practice  dismantling and

assembling in DC compound

generator. (13 Hrs)

57-58 |+ Plan, Execute 124. Conduct performance analysis of | Principle and types of DC motor.
commissioning DC series, shunt and compound | Relation between applied voltage back
and evaluate motors. (15 Hrs) e.m.f., armature voltage drop, speed and
performance of 125. Dismantle and identify parts of three | flux of DC motor.

DC machines. point and four point DC motor | DC motor Starters, relation between
» Execute testing, starters. (10 Hrs) torque, flux and armature current.
and maintenance of | 126. Assemble, Service and repair three | Changing the direction of rotation.
DC machines and point and four point DC motor | Characteristics, Losses & Efficiency of
motor starters. starters. (15 Hrs) DC motors.
127. Practice maintenance of carbon | Routine and maintenance.

brushes, brush holders,

Commutator and slip-rings. (10 Hrs)

59-60 |+ Execute testing, 128. Perform speed control of DC motors | Methods of speed control of DC motors.
and maintenance of - field and armature control method. | Lap and wave winding and related terms.
DC machines and (10 Hrs)
motor starters. 129. Carry out overhauling of DC

+ Distinguish, machines. (15 Hrs)
organise and 130. Perform DC machine winding by

perform motor
winding.

developing connection diagram,
test on growler and assemble.
(25 Hrs)

()




ELECTRICIAN 3R° SEMESTER SYLLABUS

Third Semester Duration: Six Month

Professional Skills

Week | Learning outcome (Trade Practical) Professional Knowledge
No. Reference With Indicative Hours (Trade Theory)

6162 |+ Plan, Execute 131. Identify parts and terminals of three | Working principle of three phase
commissioning phase AC motors. (5 Hrs) induction motor.
and evaluate 132. Make an internal connection of | Squirrel Cage Induction motor, Slip-ring
performance of automatic star-delta starter with | induction motor; construction,
AC motors. three contactors. (10 Hrs) characteristics, Slip and Torque.

+ Execute testing, 133. Connect, start and run three phase | Different types of starters for three phase
and maintenance of induction motors by using DOL, | induction motors, its necessity, basic
AC motors and stardelta and auto-transformer | contactor circuit, parts and their
starters. starters. (20 Hrs) functions.

134. Connect, start, run and reverse
direction of rotation of slip-ring
motor through rotor resistance
starter and determine performance
characteristic. (15 Hrs)

63-64 |+ Plan, Execute 135. Determine the efficiency of squirrel | Single phasing prevention.
commissioning cage induction motor by brake test. | No load test and blocked rotor test of
and evaluate (8 Hrs) induction motor.
performance of 136. Determine the efficiency of three | Losses & efficiency.

AC motors. phase squirrel cage induction | Various methods of speed control.

+ Execute testing, motor by no load test and blocked | Braking system of motor.
and maintenance of rotor test. (8 Hrs) Maintenance and repair.
AC motors and 137. Measure slip and power factor to
starters. draw speedtorque (slip/torque)

characteristics. (14 Hrs)

138. Test for continuity and insulation
resistance of three phase induction
motors. (5 Hrs)

139. Perform speed control of three
phase induction motors by various
methods like rheostatic control,
autotransformer etc. (15 Hrs)

65 + Distinguish, 140. Perform winding of three phase AC | Concentric/ distributed, single/ double
organise and motor by developing connection | layer winding and related terms.
perform motor diagram, test and assemble.
winding. (20 Hrs)

141. Maintain, service and troubleshoot
the AC motor starter. (05 Hrs)

66-67 |+ Plan, Execute 142. Identify parts and terminals of | Working principle, different method of
commissioning different types of single phase AC | starting and running of various single
and evaluate motors. (5 Hrs) phase AC motors.
performance of 143. Install, connect and determine | Domestic and industrial applications of
AC motors. performance of single phase AC | different single phase AC motors.

» Execute testing, motors. (15 Hrs) Characteristics, losses and efficiency.
and maintenance of | 144. Start, run and reverse the direction
AC motors and of rotation of single phase AC
starters. motors. (10 Hrs)

145. Practice on speed control of single

phase AC motors. (10 Hrs)

(xii)




ELECTRICIAN 3R° SEMESTER SYLLABUS

Third Semester Duration: Six Month

. Professional Skills .
Week | Learning outcome (Trade Practical) Professional Knowledge
No. Reference With Indicative Hours (Trade Theory)
146. Compare starting and running
winding currents of a capacitor run
motor at various loads and
measure the speed. (10 Hrs)

68-69 Distinguish, 147. Carry out maintenance, service | Concentric/ distributed, single/ double
organise and and repair of single phase AC | layer winding and related terms.
perform motor motors. (10 Hrs) Troubleshooting of single phase AC
winding. 148. Practice on single/double layer and | induction motors and universal motor.

concentric winding for AC motors,
testing and assembling. (25 Hrs)
149. Connect, start, run and reverse the
direction of rotation of universal
motor. (10 Hrs)
150.Carry out maintenance and servic-
ing of universal motor. (05 Hrs)

70-71 Plan, execute 151. Install an alternator, identify parts | Principle of alternator, e.m.f. equation,
testing, evaluate and terminals of alternator. (10 Hrs) | relation between poles, speed and
performance and 152. Test for continuity and insulation | frequency.
carry out resistance of alternator. (5 Hrs) Types and construction.
maintenance of 153. Connect, start and run an alternator | Efficiency, characteristics, regulation,
Alternator / MG and build up the voltage. (10 Hrs) | phase sequence and parallel operation.
set. 154. Determine the load performance | Effect of changing the field excitation and
Execute parallel and voltage regulation of three | power factor correction.
operation of phase alternator. (10 Hrs)
alternators. 155.Parallel operation and

synchronization of three phase
alternators. (15 Hrs)

72 Plan, execute 156. Install a synchronous motor, | Working principle of synchronous motor.
testing, evaluate identify its parts and terminals. | Effect of change of excitation and load.
performance and (10 Hrs) V and anti V curve.
carry out 157. Connect, start and plot Vcurves for | Power factorimprovement.
maintenance of synchronous motor under different
Alternator / MG excitation and load conditions.
set. (15Hrs)

73 Plan, execute 158. Identify parts and terminals of MG | Rotary Converter, MG Set description
testing, evaluate set. (5 Hrs) and Maintenance.
performance and 159. Startand load MG set with 3 phase
carry out induction motor coupled to DC
maintenance of shunt generator. (20 Hrs)

Alternator / MG set.
74-75 | Project work/Industrial visit (optional)
Broad Areas:
a) Phase sequence checker for 3 phase supply
b) Induction motor protection system
c) Motor starters with protection
d) Solar/wind power generation

7e-17 Revision

78 Examination

(xiii)
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zatwswa (Electrical) s 3.1.115
gawnEa (Electrician) - DC swRex

fafrer we & DC weiat & et Wi st DC Fasmet &t ge=am=an s wdheror &0 (Identify
terminals, parts and DC connections of different types of DC machines)

I I AW & A A AT qE AT Fob

+ ffT T DC w3f¥ & W @T =Y Ft TEAT IS T JATET FLAT

o 3w A= Tafr gT DC wehe & deem & efmet & A fautRa s

o 3w o faftr g DC w9fie & & 3 s = Rime Y qe=m #3030 T w3
* D.C. #3fi9 & WWN # T2

+ fafirr s D.C. wigh=t # SitgAr |

smaEwa® (Requirements)

SR AT GIEP

. agfi @ 200mm -1 No. - PV.C. frmeifa #faer 3/20 of
g 150mm -1 No. 660V IT -5m
D.E. &% &€ 5mm.& 20mm. -1 No. o e = gfve 250V, 16A -18e
(@ TEt ¥ forg) . =T &9 =T 240V, 6A -1No.

S + S.P.T. f&= 240V, 6A -1 No.

B.C. @¥ 25/40 watt, 240V -1 No.

DC firs woffr 220V ar 440V fefe 2 - 1No. | o re sa S
gar gar DC wefa -1 No. . - AT

wft (PROCEDURE)

FF 1 : AW @ F Qa7 F TSAT HT ITHR ATAT FIAT a°qT DC FRATs< 7N &F Thet &t gg=r==w |

1 DC forer mafiq & 910 ug =¥ &7 9@ A I 1 § aof H%
T FT F =TT FL |
T 1

AW @ JX

[EIGEIGI

TET, AT

ETRT T T
F FAYE/qteY

.

LA FT TH _ gy /3e [ A [ A
fAaffRa g volts fRuffRa g __ _amps
[ECHEGEEICES k.w. fFAutfRa = __ rpm.
fAuffta Exc. ates volts fAutRa Excamr ___ amps
REGEL o - femmw
faga=tys =oft HYEF Ao




2 =fHAe 999 Fa¥ g2 X Fig 1a # U = # efiwat &

fo=m #T AR 110 |

TS FaY W™ q9T T a1 o= R W @ T
F T ST Sk == 7 W@ |

7ty =ffme W FE s T F A I (A st § A
Fig 1b ® femmm mar & |

F 2 : DC R wefiw & =fimeit & Stet 3t qeam siw e

1

240V 25W % o uw 2% 3 &9 F¢ | (Fig 2)

Fig 2 S 05A L

L TC PROD. 1
A.C. SUPPLY
240V, 50HZ

oo

PROD. 2

ELN31115H2

hiaell § & T H1 ol Sfdel & &7 § q89 ¢ A &=
A A & ATAH § 3H T AW F A |

T A FT AT T AT FoF ATTH T HT HIS W7 91t
& TG WHT & HH | 7 AT F1F 240V AC TaTATH
AT & ST TUT FT FATEH IAH F T & |

T IR AT /T TN AL AT AT 22T @ At e A
™ |

Zfieer 1 & |1 3% W 1 T g e W ae S awrs
‘T FX | gAY IS ¥ Fig 3a # fR@my 9qar o uF a3F
oy affeert #t T FwW |

Fig 3
TESTLAMP  5A s
— —0 L
& 20.] PrRODY T
% é 0340~ % 240V, 50 Hz
PROD 2 i
T5 60| N
(a)
TEST LAMP GLOWING
g I > 5A s

—

—s—o - |

& 20 PROD1 AR —f
% é 03 40 240V, 50 Hz
05 60 PROD 2 iN
(b)
01 20
( ) é)s 4Q
& @ o
(c)

IDENTIFYING TERMINALS OF A DC MACHINE

TEST LAMP 5A S
— ‘—0‘{ L

240V, 50 Hz

PROD 1

PROD 2 i
N

ELN31115H3

3 o & ferfa 3E |

2

Fig 1
1 2
o O
3 4
o O
5 6
o O

ELN31115H1

afy s =fimet # & Gl 0w = gA & S Fig 3b
# feamy sER Jadt & a9 e S aRTy ¥ uw
TS | AT 1 AR AT 2 F 7Y i Firord F9 | §eq00
¥ 2H o FW |

T 2

et & g | afat i Rl

3
Py

182
183
184
185
186
384
3#5
386
56
FqAq--2

© 00 N O O ~h WO N -

-
- O

qI-- 3

12 FI--5

4 I AT & ITS 1 U T (i & e st Fig 3c® feamr
T AR w3 T 4 & fnfaty e & g S #t

T % forg stewTd s o daw 2 o |

e Heiftr v wfeier o 7 & €, 2 qo et
F AT ATHER AR St S Lt A THF F qAY FAAA
¥ St sie & afay & e el St T € v o
A F oo W¥hed Afatel & HROT R AL § wE JA
W Fad 39 R &

ferewd

A= 2 fime Gl
(= A T Aza?r e siftha #)
I & <fiwer aquw

(3= E1FT?JT Eza?rmsiﬁﬁﬁ)

Tofeewd : TR (NSQF =X 5) - s 3.1.115




Foft =7 et e
(3‘%D1WD2%°rm31ﬁrcrar¥)
5 9w T fiaat w1 98 A & for 3% # fF F i & s
e |
TR F S R o o at iy St € 9 wTe @9
urde R 4T € dar Fig 4a # Raren mn @ wie &%
T T E
Fig 1b® 3= E, & E, % &7 # sifead #¥ ¥ 3t 2 # I8 aof
F |
TH TN A 19 @7 2 ik et & gt &< v st
T T TS THF | Tt & | & A=< qv Sofy &=

Fig 4
TEST LAMP
DIM GLOW
Ny
PROD1 ~\ /- 5A S )
01 20 1
% é 03 40 240 V, 50 Hz
J) 5 6 (f)_ PROD 2 i N
(a)
TESTLAMP 54 s
— —s—0 L
o1 28 | ProOD1
( ) 03 40
% t 240V, 50Hz
05 60
PROD 2
N -
&
(b) =
IDENTIFYING THE TERMINALS OF A DC MACHINE 2
wr

¥ & 9w & | 3 oSl § | Ay et & St #v
fsiT w2 & foro oo 3 ® R Sam #1 g W |

w1 3 : foe gfeedt =t % 2 St § & AHER Haa St 1 96T a@En

1 "e= fFu e fe wfaisdt et & & Y o & Ay ute 3
ot FAT =T Fig 4b ® fRwmam o & | ((Stet o9 a9w®
& T S & off)

2 Fig4b # fe@my srgam a9t # &7 uF & arg wie 2 &t et
F | 4

T T T 39 AT A3 % /S A1 7ar W B ey
T AT WA R A G 5

e I AW AT & a1 TIST A {AeAl & FeIfera & |
Fig 1b & A, T A % =7 & e siftd a3 X 2o 2
# ot g w9 | Ffe 3w o TR SToar ar oSSl & 91
T T &Y |

99 gt fiaer Avft &= efifma et | Fig1b# 3= D,, D, &
Y H eifhd &Y A aa 27 off a5 *¢ |

T ARIF § S WA |

FF 4 : D.C. W= & AHT-HEHT RN T TESATAAT

1 D.C. #efi9 & W wie faawr & 18 3 YT WA & AT A9 T & @ | (Fig 5)
2 D.C.#®3f+ & 9T &t qg=r | 4 ITA 3 H TAF 9N Y ATHThd AL @I HY |
o 3
w | aq . W & A WM % QTR0
1 2
2 3
3 1
4 5
5 9
6 8
7 7
8 4
9 10
10 6
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| INTERPOLE

MAIN POLE

INTER POLE

COOLING FAN

PARTS OF A DC MACHINE

ELN31115H5

w5 : efHAel # @A FIAT AT DC AT ®E AT

1 fiu 7o feEgEr wefe it s (Fig 6) Fig 6
2 fre aEfET smex RART & quMiae & sier @ 2| & A
(Fig6) ﬁ O [

FE 6 : TTHAAT FT A FIAT N DC st swey &t s

1 fl v SReT wefi &t stearl.(Fig 7)
2 fiee amEfew =R & ary @0 | ster @ €1 (Fig 7)

Fig 7

:| LOAD

SERIES GENERATOR

ELN31115H7

4 Tofeewd : TR (NSQF =X 5) - s 3.1.115



FY 7 : T H g wAT AT AT DC Fq1sSve JAeY &t SASAr

1 few o feemgaEr Awefi| # ST (Fig 8)

2 318 3T @ fihee arEfeT e fivee weraTzas™ ot StraT
2l

3 e e #t s=e & At ox @Y siter @ € (Fig 8)

Fig 8
ng
Dy
= A H LOAD
B2 A,

ELN31115H8

SHORT SHUNT COMPOUND GENERATOR

4 3= fihee &t T A N fiee & Sl & @ @AY
# sfreT AT £ (Fig 9)

Fig 9

LONG SHUNT COMPOUND GENERATOR

5 i &7 (Fig 10 & 11) F STATE ASHT WAC T FHRATCH
FITIVE AT AT 7T e RTHRET FH=GTE STHveT
T |

6 I (Fig 12 & 13) & ATAT ASHT ANT TT FIATLA
FITIVE YT AL AT I R AIe FH1508 S veT
FATG |

ELN31115H9

Fig 10

LOAD

SHORT SHUNT CUMULATIVE COMPOUND

ELN31115HA

Fig 11

LOAD

SHORT SHUNT DIFFERENTIAL COMPOUND

ELN31115HB

Fig 12

LOAD

LONG SHUNT CUMULATIVE COMPOUND

ELN31115HC

Fig 13

LOAD

LONG SHUNT DIFFERENTIAL COMPOUND

ELN31115HD
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zatwzwa (Electrical) v 3.1.116
zawnma (Electrician) - DC swRe=

DC wsfim &1 Aroen & aun sH=r wtaay (Measure field and armature resistance of
DC machines)

S I A F A A AT TE A FobA

+ DC ®li9 & ATH Ug ¥ 9341 AY I ST FIAT

+ DC w3fi9 & =ffmet &t T2 ST aReror A

o St HieY A e A & = DC wshim 1 wiw & gfeter /aen

* 3 HieY gRT UF DC wefi &1 viw & wfeiy Areen e afRomAr & gemr &0
o FIEHIEY TAT THIET FT TIART Fh AHEL TlAIEr ATGAT

« sweeY fafdr g s afesty Y aenfua w5 aun |oE |

sawward (Requirements)

/AT IAHTOT/HIA
Screwdriver 150 mm -1 No. . FT FT 24V, 100 AH -1 No.
AT HYH T 150 mm -1No. + Re®e 250 ohms, 1 ampere - 1 No.
D.E. #¥ &2 5mm & 18mm -1 - DC DC #r3ve w3t 220V/ 3KW -1 No.
AteeHie 0 & 25V -1No. . Rewe 10 0hm 5 A -1 No.
M.C. srtex 0 & 100 milliamperes -1 No.
syufi/sie e stEhex 0-50 ohms -1 No. AT
M.C. sftex 0 & 5A -1 No. « PVC 3geics #MR #aa 1.5 sq mm -5m
M.C. atesfeT 0 & 500V -1 No. . FrESES FAT 16A -4 Nos.

T (THveT) A -1 No.
st (PROCEDURE)

FF 1 : DC Helie Y AW @ FT fAawor gar 3T ST AT FIAT

1 A g A A W A 17 g e gF J ST ST T wY S TR B @eE T
2 e Fav Eerd | FruFH |
T 1
AH @ F1 fqawor

famfar

T, AT

T T THT

w S¥eY [ AteY

FATEE AT HHIR

FARE BT TR T [ FO [ G [ FTSUS

T qleet. volts 3T YUIRT amps

T qrEY k.w. T AT r.p.m.

WeTMalesT___ vyolts I¢E Exc.umT amps

f&T Far ga= # few

SR e AT T

3 DC &= efi=et &t 929 &Y |
6



FY 2 : aieeHeT AT e By | siw &7 #71 afay qmoen

1 Fig 1 ® fammy srgam aRwyr aifom ¥ 3T st s
FT AATET T FY |

Fig 1

RH,
S 1ooma 2509, 1A 0-100mA MC

4
———

— El A Eq Aq
E

4

BATTERY —— 0-25 V, MC @

oay —— VOLTMETER )
-

ELN31116H1

J=51 Ay

2 ooy =g #F T 20 mA I & & fog Raee
FaET #Y |

3 dreeHieT T el uHiex fsw & 92 (i aar 2 ¥ &
w7 |

| 2
# | mA | @i | R, =V/mA sftea /=
. Kohms 7T Fieg wlawte
ohms

1 20

2| 40

3| 60

4| 80

5| 100

FF 3 : WA T e &= qfater |«

1 F AT TR AW WX A7 agHieT o, IuYH AT I
T AT TIST T ALTAT FIA g AT A LA T d FY |

T AT Afaeter A= & forg Stofy argq siwees %1 =
w7 |

2 Fig 3 # fa@mu & srgar #7efiq vie & efiaat & arg fied
o #X |

Fig 3
E1q o A1
SHUNTTYPE (
OHM METER
©
I
©
E2 o A2 2
5
w

4 40, 60, 80 @1 100 mA g¥ fFufy & forg #w 2 3fiw 3
IreT |

5 dRTY &% F¥ AR A a7 HAaw 0 FW |

6 & ST<re FT AT 7T HF TAT FY AL AT AT i
femrd |

7 3% AgAEA & g Jfoy Tt w7 9 |
afy Hex # i@ I st a@E Suer 7 A,

Fig 29 38 #¥IT 3¢ FT TEY HIET FT T0HT 41 220V
DC T T %3 |

Fig 2
MC AMMETER
S1
S — * /\7
+ E
- | — N 1
|
|
220V, DC ‘ 296 Q \
’ | 28A 6/ 300V
SUPPLY | Rhy /.
|
‘ 2]
- ~No Es é
MEASUREMENT OF THE SHUNT FIELD RESISTANCE %
w

3 3T & T T 919 98 AT A= st #¥ | e & qfawrg

HTAW S ohms |

4 ffFa FaT ® A |

5 & 13T 2 § ura O™ & gorer w1 | afg F1E e
g ar /i Ru wme o 3aF Fr o |
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T 4 : TR MY THET FT TN FF AHALT Tiae AT
1 erfier, diedter, W+, REee Rh, @or de& o4 &

Fig 4 & femmm mar & % e smH=x fima & e |

Fig4
g Rhy
Sy 5A 10Q,5A (1—5AMEI

—T @ A1

L+ N

BATTERY — 0-10 V,MC V)

6V — VOLTMETER /.

TL7

A2

MEASUREMENT OF ARMATURE RESISTANCE

ELN31116H4

2 ReERezRh, i % 3 fafa § & 3a are afeay 5 o

e wW |

TIHT FER F F TS TR & (N0 AH=R ¥ & e
T FHaT ¥ | 3/ S uwe A w giw a1y gwy
FTHER w1 T g2 Rl A T #

3 Retee Rh, & sr wHiex #t fsw® 0.5 Tfeey o uese

|

T T AR # fafe fafeat w1 q@ #vd a3
& At s 2

4

el 3 ¥ aleeHieT 3T THieT & Of$T &t w qur e
el
o 3

4 3

HHER gfay
F WEaT A

Amps. R =V/I

a b~ WO N =

0.5
1
1.5
80
100

5

1,1.5, 2 T 2.5 ufrE oy Ay & forg &7 3 o 4 &t
gEvd |
afay g2 F¥ |

TR & AT a9 A B I FX ATHAL Tfa<rg i siad
A & et qur et s # fa |

FYRF & AGAGT & 18 TRIT B Ao T 3 |

T 5 @ FAHIET F TIWT FIF AHALT TfALte Ft AAAT
1 e B CF qIT A T T T |

fore wTe ey \Tam & forg wie e sieeies & ST
T ST 2 )

2 Fig5 ¥ fR@m T 1AM o=y =fied & THH AaHe

F HATST F 4T Ifqre &t A9 |

T % g AT & ffr Rl &t aerdl stk =
AR w34 |

Fig 5

Ay Eq

SHUNT TYPE
OHMMETER

@

A2 Ez
MEASUREMENT OF ARMATURE RESISTANCE

ELN31116H5

Hrex & AT F 7ie F a9r 7= = w7 |
=T gfa<ty &1 a9 MHE |

TS Fa F g AT @ gom, ATHAT q4T HeX F I
I 9T 79 |

TEE 1 A2 & AR A gaar & afs #E sEHEar @
at IaT Freor a4r fed i o |

forered
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zatwswa (Electrical) svE 3.1.117
gawnEa (Electrician) - DC swRex

DC 3ic ST & faesm diwar R o= J¥ ey & SaeT aRadeie & e e a¥ fRemes

fawwor &t (Determine build up voltage of DC shunt generator with varying
field excitation and performance analysis on load)

IR ¢ I T & AT A AT AS AW A

+ DC 71T e F TMRAH 1 T2 FT G0 FLAT

o AT FieedT HT AT AT FT AT TEL AT @1, AT TIhed IAHA FIAT

o qRFAT FTERT AT ©T = A TE=@ar & DC 7T AT F Il ATI=w

* TF Wa: SRIA e A | qteear AR Fan

s A9 I fRR & a1 7% DC 7T SMReY § &7 4T AR ARa emf (T sifvrweton) F e awee RuiRa s
+ DC siT JRe Fifvra F31 3T dieean Wi =

* DC 3iT AT Ft AT FIAT

+ fafirr siet w® DC viT S Rer & srfvreteror &1 froarew w2 frerfwor we=m |

sawward (Requirements)
ST AT STFTOT/AIA
HY<H I 200mm -1 No. + DC vie S¥ex 2 9@t 44 KW 220V -1 No.
d=ee 150mm -1 No. + Tz 296 ohms 2.8 Amps -1 No.
Tz =% 100mm -1 No. « A7 fe= D.P.S.T. 16A -1 No.
a4 e -1 No. + w7 &= S.P.S.T. 16A -1 No.
T g -1 No. e AT 220v/5kw -1 No.
wHeT MC 0-1A -1 No. N
Freedtex MC 0-300V -1 No.
MCQTﬁETO-ZOA _ 1 NO. hd PVCWWZS Sq.mm '5m
. WS AR 10 A -0.2m
PVC W@EWWM/O.Z -2m
wf¥at (PROCEDURE)

FE 1 : DC 7T ST # TRl dieg (T FIAT
1 DC 3¢ S¥¥ex a7 e & TH Ig =X € MY I =TT 4 iee o &t @i i &7 Raee &t #e-g7 Rl d @ |

F @7 e 2.3.03 FF A 1 | I HY | AIIAE FT AFAEH T |
2 DC 9ie S¥eT & efHaai @t Te= Y | 5 DC i S¥ex & a1 I TEH Ja¥ & 91 #¢ |
3 Fig 1 # femmy srgam alRwwr &t #ifve (FiR) #X | ot % e DC smRew ww sifem e & srgam &
wnfey, Aty = @t wrgRTER & R aew § )
Fig 1 L+
L gesr kniee o 6 IRFEY FHEeX AW W # TEAT & T H A
‘ i o |
> M1 E, ()* i 2 A FTRT TF R | TG T TRFHOW it §&ATr.p.m.
§~ oA V )o-300V | % %?Fr% l
®  STARTER WITH A2 e - } g
SPEED REGULATOR CUTIN } 7 Waﬁ'ww iﬁ aﬁ% a 3TEIT-ﬁ'
IR | . frerffRer =mer o ==t |
CcuT ouT p— =




T T F T 9 F R 791w @ |

8 smH=ET 9¥ ARa dicear ATY i aRfaa W d9wr 1 7 Tie
|

T &t e 7 & gaorg SR Sieear AW g TEe
2 1 a9 HE [ qieear w@t g o fRafa 7 o deew
#Ft DC &id, 3 A8 & |1y A2 6T F forw siese,
FaT At fra 7 a9 A fifa & srota we

T R, ¥ AT TR A Trarehed T el ot ST bt
A

9 & aftuy fegw = X T & Retee &1 wfady wer g
g aT A 0.1 TEEY a% fiv-div s |

gfe sifra e & e a2 off, STARE diwear & S
HFAT AT AR F TE FY § A a9 AR & &7
TRy T g FEelt # | &t Rawe/fam | fRe
TRad FI g RIS T &/ AT iR iR s e
# frg g & | wfeaedt wife = & Sl i

T 1

10 0.1 Uf@ET % wat # &= o -y Tei @ 59
9 & forg &7 a7 AR dgawdr IR aieear Aie # | 3=
e 17 aof *X |
A T ool A q% TG S« A (o ST Tieean feitea
AW & 125% & AT FUX TG AR | TRET a7 AAeex
FT T FLAT IT AT F¥ TS AW & af g4 FreilRa
A % JET THEINT & |

11 DC S¥e¥ ¥ S3A9aY & 98 #T & |
12 SRA ateear & Y’ g X &7 gy &1 X g # @A g
T A a9 |
W@ DC 3ie SWRex & JH&A[q are it
frEmar 2 |

13 st S AR A6 &1 9O AgewF B eEw |

e atear
atee §

A /T GRT
(amps #) in

EIC]
(R v ® fer fuffRa @ o @ =)

a | b |WIDN

wtoer - ®9 (Skill sequence)

e F owr w1 @ [t (Method of using a tachometer)

IgAYT : AT ATTHN T BON

HEAD SPINDLE

o TRHIET FT TIWT FLF qT@ F ATGAT |
Fig 1% fawmar war & f awdt atefiex v garer ardy o= & e T IHHET FT 790 (To use a hand tachometer) (Fig 2)
i AT & ATA AT AT S |
Fig 2 _
o' O

SPEED SELECTOR

POINTER LOCK BUTTONHEAD
SPINDLE

SPEED SCALES

ELN31117J1

INDIRECT METHOD WITH

DIRECT METHOD WITH BUSH TYPE TIP
SURFACE CONTACT TIP RATIO
BETWEEN CIRCUMFERENCE OF

SHAFT AND TIP NEED TO BE

DIRECT METHOD WITH CONICAL TYPE TIP KNOWN
TYPES OF HEAD

ELN31117J2

10 TafFrFa : AR (NSQF @R 5) - s 3.1.117



o @I T I AT T | o I A TRAW FX o X I fEm de O | w6 A

o I} =T A AL AT FHAER ) I AT O I | B T A G | (Fig 7)
(Fig3) afe g% 9 wher Rl areft s &, & s ol aftoms
& forg smreft ¥ &1y #¥ | (Fig 7)
Fig 3
Fig 7
é IF READING HERE SELECT LOWER RANGE %
* Fig4 ¥ fRam T sam tF qe F g BT S F ar e : 7 foew o Fig 8 # Ramd 7 srgam @
§ @ uw e YRaw e & Ane |
e it =1er fAetRa &% & forg i faref wi f&fer &1 g
X |
Fig 8
o Sq AF ¥5 T A @S atF qeT 7t Fig 5 R W g
FIAR T | :
Fig 5 , T o 3 e g gfem =@ = Nprp.m.

A & % sTEmfter g g =« (tip) € - d; cms.

A S YT F AW - dems € |

st (A1) 7 ¥R fawmae = nd; x Ny cms.

ELN31117J45

A o e w9 = Ng r.p.m. € |
gre F7 Lfae o = 1dg Ng cms. 2 |

dq: tDN; =mdgNg
TCdTNT

ndg

Fig 6

sve =1 Ng = r.p.m.

dr
= I N, r.p.m.

WITH THE RANGE SET REVS/MIN=900

ELN31117J6

TofRrwd : TawREA (NSQF =X 5) - sams 3.1.117 11



FH 2 : DC 3T Fe &1 At Wt & | freares fgewor s w3

1 e gfady AT oY 39 2 § |1 & &St &Y | 5 &= s afady & ST R & @ |
2 DCW&%W%WWW,%HW, TEA @Y F AT TR F QAR AT @R A wv
dre ¥ Hiex I | AT FEH F T ATTHT L AR ST 1R |

3 Fig 9 & femm & siga Hiex, RAtee fix aw a@re #t

6 uEHE &t F AT 37 e} A FuifRa = %
DC vie SWRex & 1T SiS | (A & A9 A T qE e

|
2, Fig 1 ® f3@m & AT UF Sl 1€ 1 A0 F a6
1) 7 &= R 1 TS F3, T¥a &1 leadT g (aifRa
a1 a% fAffa &2 | et 2 § gar TRIY JieadT &7 AT g9
4 s o g o i e it e TR R A A - &
|
Fig 9
R 01A s, . 0-15A

296 Q2 2.8A

5
§ ®=© Ok g@ 7
Y

L- F

1 —-—0
S o
E, DPST KNIFE LOAD SWITCH 15A B B

LOADING OF DC SHUNT GENERATOR

ELN31117J9

g 2
) zime dteean AT o e & U FHER g | sRa emf ooy
wA V' (dtee) I, ()RR | I=I+I, | E=V+IR,
1
2 A=Y gfaes
3 = ohms
4
5
6
a1g @ &
8 gamuRey Aiest V=EOI R g e Is0
et E sfRaemfe | A IsI,.
T i ar & | W:WWWE%HWWGS$D—(O+IW)@?
R = gfaag & | 7o ferfa & atcear @ma wrer &hm |
9 WAL s T T, 10 eite foore o #% A 3o R AT T TR A AT
Set I, @S gy & | #i¥ @t FY |

Tan & g7 & |

12 TafFrFa : AR (NSQF @R 5) - s 3.1.117



11 2fiqer Jicedr, vic & WT, e 9T & 98 MY I=¢
ITA 1T oA Y |
AALTAL IT AAIET Y =T HY AT w9 ;T T/ FreiRa
A q¥ qEEE & |

12 T YT &t S 9T & 6 91 8 I¥ra At § ga fAuifa
T % 125% d aert |

13 =fiFer ateedT A AE &R F Tds 920 & forg &= gy
F Ta 2 | Ale FW |

14 -4 AT T I T FeH AR ATS TRIT AT IFATAT
FITFCT |

15 st S F1 RS ereos it fia i 3a# srgteq
T Y |

Fig 10
VOLTAGE LOSS DUETO

1.ARMA TURE REACTION

>

w

B\_2ARMATURE RESISTA
DROP(la

TERMINAL VOLTAGE (V)
cu

[}
=

LOAD CURRENT 4|>
L

EXTERNAL CHARACTERISTICS CURVE OF DC SHUNT GENERATOR

ELN31117JA

16 et ateear & Y- ¥ offe a7 & X-g& & T&d g2
DC vie SMYex & arer stf¥rereror &1 s a9+ | (Fig 10)

17 TR ITF F AT AYF B G@HE AR AT o |
18 afRay &t 9 #X |

TofRrwd : TawREA (NSQF =X 5) - sams 3.1.117 13



zatwzwa (Electrical)
zawnma (Electrician) - DC swRe=

JE 3.1.118

DC wsfiw #1 fRe=ear Y geegete wtaety & forg wdieror (Test for continuity and insulation
resistance of DC machine)

SEA ¢ T A & A § AT T§ A &6
« TR & DC wgiw # fwean A=

+ DC wsfiw & arzfRw & S # afe<iy St
o gl FT A At |

smawwa™ (Requirements)

HwTR/ATfE IUFHTOT/AIA

o fogaeifaa s wm@e 150 mm -1 No. foreft oft ¥ & DC faey wofim -1 No.
ﬁ?’l’(’ 500V -1 No. f
d=rehar 150 mm -1 No.
D/E @9< 8= 5& 18mm 1ae PVCWWWWZMO.me -4m

FiHTeEd {16 amps - 2 Nos.
wfwar (PROCEDURE)

- 1 : feaear % Rrg DC weftwr &t St w2

1

DC wefi T A1 a4 ferm a7 ¥ oA wgo ae® # gal
il

v 3.1.115 3 ¢aa 1 & 37 wre § st Sawat g%
¥ AT g AR F Al F |

T & Al & SISl A T8 A FY |

Fig 1a # fe@m T AgAR AR & TIWT FId g3 ATHa
e A, =i A FT eaar & St F7|

Fig 1b # fe=m® m srgaw #ioft & efmer D, D, #
TR & AN Fd g2 fAeeawar i Ja #3¥ |

6 Fig 1c # @™ T SR AR & T F¢d g4 9 &7

e E, X E, it femar #it dtar ¥ |

At T Feew & et & o e T8 i
ST, A ATITF Ft AHA AT & | T T A
& TR & S Fwaan foem gt vt st fegates
¥ & forg ot g A € | wE A R o &
W&t gt F gar A€ g | a9 /@ st fafr @
2 T Feom @1 wfety 7T 9 S aRgEar # J=
& forg waett S & | I gomn |

Fig 1

A30:¢5

LP LP

® i ® ® ING)
©© OXOXO),
MEGGER Ay D1 Eq MEGGER A1 D1 Eq
TERMINAL A2 D2 E2 TERMINAL A2 D2 E2
J ROXOROMN @O,
) b

EP EP

ELN31118H1

14




FY 2 : FToAl & S fagadiad & forg DC A &1 aieqor #3=0

1 @a 1% 184 Faq 9 | 5 Fig 2c # fo@m T S(gAR WX &t Aewe faga gfare
2 Fig2a# Ream i s e sie dm fieit & i am SR m AT &6 & A ;AT |

& fiae &t dS | 6 = 3 & I |
3 W & gEAT iR 91 ™ gAE AR AT daa 1 7/ 7 O F A 1 AR ¥ FH A S AR |

|

4 Fig 2b @ fe=m™ T AR vic &7 AiY Soft &7 & &=
forgatem % wdeor % fog w9 3 & glevr i f6 s
T Soft &1 F fiT |

Fig 2

‘@ 6° m@@@

MEGGER A1 D1 Eq MEGGER Ay Dqi Eq
TERMINAL Ap Dy Ep TERMINAL A, Dy Ej

ROXOROMN L0
(b)

INSULATION TEST ON DC MACHINE

ELN31118H2

e 1
DC w3fiw & geemt & St foegaetaw sfeier wdiero

% .
T T Aaw & Rafa | =gd aEwa et ferggereter sifer<t feott
A= aderer AT ;NH A

1 2 3 4 5 6 7
A=Y AT e &=

(e e Ao &

ot &7 AT A=Y

F 3 : AHER/AT Feaw A FE F frw fagatuw & g DC wefi= it wfieqor
1 T 27 e 1T 4H WX |

afy #g AR g7 3w & at a7 F (1) F wfw S\

2 Fig 3a # R T FgAR =Y X &1 (J7E) & 6= FEaa w1 @y afeay famr §
rﬁgﬁﬁ%ﬁﬁwwmﬁﬁw afy ST 1 et e & it v e & B P
it & | af A €A & At T SR A e FT
3 Fig 3b ¥ faam w g Sivft argR e v () & e Fregereterey fereter g & fore e e e
e FTE A N A F 2 F WY 3 G AAT 2T 2 ST |
# fomm ™ agaR dftw A |

4 Fig3cd Ramm S N 5 S IIUE F IROMA FATH AR ATAGT T F |

WY T AL AT FF 2 F QY 3 F e a7 3ad 2 |
fam ™ sgaTe AT & |
TfRred : TawREA (NSQF = 5) - sas 3.1.118 15



MEGGER
TERMINAL A1 Dy
A2 D2

LP
@ @

®
MEGGER <:> <:>
E1q TERMINAL A1 D1 Eq
Eo A2 D2 E2
. S NoXoXoN

EP e
il

(b)

INSULATION TEST ON DC MACHINE

EP

|||—

(©)

ELN31118H3

a2

DC #sfi & 9= | 84 Fgom AT idt & = fgadam afawty ofemor

TRt & fForgae sl
ey 3 Rt ot
T e taen amm s
3 4 5 6 7
HE ATHEY

O fhee A &

IT & ;Y HE

16

Toferewd : TR (NSQF = 5) - st 3.1.118




zatwswa (Electrical) v 3.1.119
gawnEa (Electrician) - DC swRex

DC sivft, e sfiT FWaTS AteXt it ATe] FIAT T AR goia # o Rew § #ean (Start, run
and reverse direction of rotation of DC series, shunt and compound motors)

e : e 3.1.119 F1 T DC #iew & ¥ 31@: IS 1 3.2.127 & I @1 T # |

17



zatwzwa (Electrical)
zawnmEa (Electrician) - DC swRe=

v 3.1.120

T AT A AT F IHAT FRT AL AR (e AR F Atverertomw o1 e w1 (Perform no
load and load test and determine characterstics of series and shunt

generators)

SEAW T A F A A AT AT A oA
o DC fIfet S\ eT & A &1 qdieqor w3Ar ¥ ==
o DC HIHS FAET HT A1 T T HIAT

o WA T FT AT THAT FIAT 3 A el qor qa F=0

e DC o= WY FT AT AT THEOT HIAT

* I AAREY FT AT YL FIAT HT AT 07 7@ FATN

samwad (Requirements)

EIEIEIIRE DC w1&z S 2 a1 4KW 220V -1 No.
AT @@ 200mm -1 No. qadt gfaera 480Q 1A -1 No.
=9 150 mm -1 No. g% e DPST 20A/250V -1 No.
FAFA T =% 100mm -1 No. s e SPST 16A/250V -1 No.
ﬁ?ﬂ?{sﬁ FIIET 4 (DT -1 No. A9 e 220V/5KW -1 No.
faerr =gt -1 No. AR
M.C =ftex 0 & 5A 250V -1 No. .

P.V.C. sﬁﬁ%‘s' daT 2.5 sg.mm -6m
M.C ateesfez 0-300V -1 No. o 16 g o
M.C wHftex 15A 250V -1N . '
© P.V.C $es wiformer AT 14/0.2 2m

IYFHIT/AINA
DC &t stavex 2 a1 4 KW 220V -1 No.

wtwat (PROCEDURE)

FE 1 : DC S AAREY & A1 AIE TLHEAT FIAT
1 @t S AR arlt & ghaw 9 @ |

2 f3u U SeReX & faer & Tew} A F1 |

3 fRu wu #is DC svey & Rt &t wg=a &1 |
4 Fig 1 % wgaTe afiTe 9% F7¥ |

Fig 1

() 7
a7

100Q/5A

. L

6/ 0-300v | ©
A

) D

5 SAYeY & Y& T aleeHIey, THIET & T&8TH Al FX |

6 Rateee F1¥ex M o™ 9=t & FeTar & e F Ui
wfer ST FL |
18

SUPPLY

STARTER WITH SPEED REGULATOR

ELN31130H1

7 9N qF F AT FT IH ALE AHASA FE 60 TS A
fraffRa wfa = oofF #|

8 A=Y & fUl ¥ I dicesT &l HITHY TTSATH Al HY
T 1

9 fiee &¥e &t FHI 0.1 T 3T TAF X fthee FIC & &M
I FieesT & AT &l el 1 § A H¢ |

10 DC SM¥ex X YTEH Jax F a8 F< |

11 fihes FE &t ‘X’ 38T I AT I ateesT &t Y’ 78T § T@hY
T gt

12 IR IS A ATE FT AT SAwF Fi foard |



T 1

fFe wie
offE |

*.4.
T |

it

(T v & S faifa e aw w @)

a b WO N =

F 2 : AT FAALET T AT T FIAT HY AHATEONE 07 1 Frsewor w=w

1 T e &Y qrnl &7 g6aw 7 | |

0 zfie At R AT Fe F F 9T AR (Fig 3)

2 Fig 2 % 3rgame 9fRay dame #X | Fig 3 v

Fig 2

} m
TERMINAL VOLTAGE

ELN31120H2

16A
STARTER WITH FIELD REGULATOR

LOAD CURRENT

ELN31120H3

o ferm # 4T & &fa w ™|

T 2

ATHEY H A JAT T derEar & fFaiRa wfq = g |
A o F: ot FW |

e wE
I, (T )

WA Fieew
V. (@i )

e At fEr #t T w7
Fiee Hie¥ A TefIe fiex & qra=is &t aaa 2 7 3ifha F3 |

ST & T T TeTh? TIT HeT AT aieeHaT T 3TelT
3T qTSTh AT Y |

0 N o g W

a b 0N -

FE 3 : T AAIET FT AT IS TLRIIT HIAT

1 fRT @ DC /&8 ST &7 A7 ©E Hl THeH< daa 1 | At
FX (T 3.1.116 & A)

2 DC & ¥e & [ &t qe=e # |

3 Fig 4 % oIga TRad F ¥ |

4 firee f&= &1 gaT (open) R fiee RETes & % 39 (cut
in’) ferfa & @ oI egRes & Aenfud # |

5 DC 9= S¥e & 19 IS TFAYAT & T& &< |

i #i few DC swRex # Foreifera faem & sgame &=

Fig 4

SUPPLY

~ )
STARTER WITH A2
SPEED REGULATOR

I SPST KNIFE
SWITCH

Eq

+

|
[

[

[

[

[

[

6/)0-300 \% }
- [

|

[

[

[

E2

0-1 A
' CUTIN
{
)

Rhy

CUT OuUT

SELF - EXCITED DC GENERATOR

DC SUPPLY

ELN31120H4

ey afy feem @t 7 & &t wEw qaw & geiw A e
T |

Tofernd : TaweEA (NSQF =X 5) - samE 3.1.120
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Rt F9ex AT fm a<t it qeEar & STied #f oA
wfer =T |

w % g1 Afafee & 7 Raegee # @=1r.p.m.
# 4t St 2

7 ST A & I it TAT AT ¥ (9 LS ST (e

ey 9% i

T & R g wife Fa @ )

ATHEY & el 9¥ I Ficest A9 A IS AT 6l daaT 3
# ifeh Y |

T IS TS HARNE FJrarshed & HILO &1 8 A T
FE F AW I &, Ay fvee e A srafine (residual
voltage) 7 21 af Rt aieewt ot St &t & | oy
feufa 4 srafire e fbee aEfdnT it ARt DC = &
e A T T qF ASHL T I frAr v e g

firee after & farwr #t ot Y T fre Rt # <horedw
gerd gy e #¥e #t fR-i¥ 0.1 wnfaw g

7fs TRex fmifa fon # gamd 9@ o1 o SR s
TE F T & T T T Hl 8 Y A THEH TG AT
# fhee & Rt &t Roe o5 © o fbee REes & 7
F TT TTHT IS (% Aleest HT A -2 72 | faadia
o & goiw 7t g afeo)

10

o fihes FT &1 AT FA: fiv-4fiv 0.1 TfEER T=rd @Y
T fhes YT AT & GIA IAT FieasT &l Al FY A FaeT
37 sifda &2 |

fFee F¥T it A FaA a9 qF TTQ A qH IAqA At
T A 9gTd §Y A9 {eriiRa a1 &1 sreT 125% &
ST 2 | fe-fe & TeX #1 g i A" w2, afg
FE & At 28 fuia am w gEEiha #10)

11
12

20

DC Si¥ex AT 91gH qa¥ i OFF & |

fihee YT T X 3787 IX AN I dleesT 1 YY" 38T I TEHY
I g |

UTE DC TR ARREY & T AT At e sfveerios
T[T Y g

13 e GfET AR AT F ATeF Ft GHAT |

14 A= 3wt % 3IT¢ A

a Aaflre Jicest &1 919

b & fies ® &g e Tel & Ad gal T AR =T
FH I BT © ?

c faH DComiex # afite grasa 7€ 84 & &iF &4
& HIOT B qHA T ?

d firee e ST ST aieest & f e Jersed STfSerefors O
dreft 3@T g FT T FRT  ?

e T (AU a% % fd § HreT WHT 819 HT FAT FL
g7

f =T o g ATTeiiE 7% & a | A7 A9 Ted
TET & ITe Y T € AT e ar aaren e a<e T
T% TF gAY & gatd

g 3
E free w3 ATF qes T
TR ® T | (R w=mr & e faifRa
R am 1w )

Toferewd : TR IEe (NSQF = 5) - st 3.1.120



FT 4 : DC 91T WAReR & AT T FIAT A AfHeneriors qor w1 fagarwor =0

1 fRw g DC i3t TAReX & 49 < {[Fawor &7 e 37 oo
1% dte F| (79 3.1.116 & AR)

2 feu 7w DC vie s\veY & < &Y qg= &9 |
3 =Y Tfa<r ®t qTOHY 9 4 | AT wY |

4 faw g DC 3iE TYeX & AGATR I Fad (&4, A AT
HeT T =3 K|

5 e, REiee #i< o e & DC 9 sMvex & &l & F4ae
#X | (Fig 5a) (% v Tie Suete 721 & AT a1ex e TanT
#% | (Fig 5b))

6 s forT Ft Off F% A A wive ¥ fRrat A1 off OFF #¥ |
7 e TR R (Rewde) #t cut-in' frfr o= < |

ATTHT A A A P& w4 Ay siw nfw swmiss
Y afFaT FTe F =R |

TTEH AT & Y& T AL A¥ed Wi Tfd oF agrs |

et # g # SaeT & Fyifae 7@ a@ aies
T &Y | el 3| AT AT Fieest (79 afdhe) T 71 Al FX |

© oo

Fig 5
. R 0-1A S1 . 0-15A A A
! # N M e— RN
A T~ — A o) -0
U | 16 A o/
296 Q) ,2.8A |
Aq | e
! OZONOoES 2 | 7
Az ‘ WATER
| . LOAD
-
NK. O ——0
= @ DPST KNIFE LOAD SWITCH 16 A ®) B B g
LOADING OF DC SHUNT GENERATOR %
e 4
e 7T A AT EEED
B Feew e (1) FT emf ot
V() Rrwmmre | I=I+I, | E=V+IR,
Frev e
= ohms
g @ 10 e f&ra #t o X q97 A9 ot TS o & & Fit wa:

o affe aiest V=E-|_ .R,
&t E 3 emf

I, ATHR #XE &

R, =R ¥fowew 2l

s we | =1 + 1
et | @i Fie &
Ish s Fe 21

st @te it ferfr 7l =0
e =1,
o ot e A ffa # e AT V=E— (0+1,).R..

Toferwd : TawvEA (NSQF = 5) - sams 3.1.120

AT F |
11 firer efie Fieest, 9ie Fice Fe Hf TEHT a4 § T H< |

THATALA | AT F T HT A w9 A iR
A 9 qHIET F2

12 TS FH¥E HTATT 6 T 8 &0 § 39 I Ferq &1 fAeifea
T 125% = ST |

13 T AT o€ Y & EId Aol aieasT AT Fiee Fie &
AT # e 4 § At HY |

14 TS FIC HT A FHIA: T §T A T ATY A ATS TRT
AT YTEH AT &l 48 &< |

21



15 STI qTSATHT H AT AT &I @Y A qefod FI70 |

Fig 6
16 X 3787 IX 1S F¥e A XY 31e7 I At et it T@ae Y ~

faw 7w DC vie sHvex &1 amer afirersies a% gt ¢ .

(Fig6) g /.
17 AT &Y SO AFIIE F @G R FwT g A | z —

= P
18 aftay #r fa=ifora &7 N
LOAD CURRENT I
LOAD CHARACTERISTIC CURVI;F:C SHUNT GENERATOR

ELN31120H6

22 TafFrFa : AR (NSQF @R 5) - st 3.1.120




zatwswa (Electrical) v 3.1.121
gawnEa (Electrician) - DC swRex

DC 1 AmRey &1 die fRoares w1 siiv swat fomwany (F=rft stiw farwes) sma #<=n (Perform
no load and load test and determine characterstics of compound generators
(cumulative and differential))

IEA I AW & A A AT TS A Fob

o T T AT 6T g 5T F ¥ d DC SR & SeAw

* Tieear afdd FIAT qAT BT A1 FERER F AT FLAT

+ DC frr SeRee (F=it e fories) & Freamemr siftrereror &1 frerifRa e

sawward (Requirements)

ST/ AT IYHLOT[AINA
#gw @ 200mm -1No. - DC firr st¥ex 220V 4KW -1 No.
M.C. ateesieT 0-250V -1 No. o W dre/afadty e/ A emar 220V 5KW - - 1 No.
g9 150mm -1 No. LD
M.C. Tz 0-20A - 1No. PVC faga<ifaa amr #faet 4 sg mm -5m
GRS “TNo- . DpsT ey frw 20 amps -1 No.
e 296 ohms 2.8 amp -1 No.

st (PROCEDURE)

T 1 : DC frst SReT &t Sigsr, a9 aun o stfireeror & fFuifa #3an : (a) @=6ft (b) friew

1 DC farst S¥e & A1 9g @AY & T AT 2T FE 4T T LT IR AT AT FEAT A 8 ¥ B Resr e
v 3.1.116 1 aet 17 3 wrfe & o1l Serdtehet Ate werft Forsr & o o Frsyaw e & for i & @t
T # s | AR ¥ a7 7E Frefar fe o T 2

2 ;;?;W%Wﬁaﬁ%wrﬁaﬁaﬁ?ﬁ 5 DG smer & e —

|
o : @ few e v |t S avwy et # gen @ |
T T # ", Rae v Ffaet w1 fFufe 4kw o
220V DC R srve? (FeR) & frg & | af g o %Wﬁwﬁﬁ%ﬁ@%ww
Prarte wefer & TE & A ST ST o A e i H gfaeter &1 stferwaw @ onfder &t |
3 i T 6 DC firsr e & are IR TEagas 71 F< A DC frer

3 3 & A1 a¥eror g7 DC sy Sex & affaett &7 qe=m STAYEY # Aleedl I8 (LR AT & SFATE aad F¢ |
il 7 o9 S AT |

4 Fig 1# faar d@dgq s@ % sgar 7 aifoa &7 | 8 e TeT-reT aaT, S W % o efiie ateedT AT A

Fig 1 &TRT & AT Aie FY MY 3¢ a1 |/ aof FY |
At \‘H%J'L\i 1 ,
Eq \
l A2 + WATER \=£
E2 <V> 0-300 v LOAD &
IS
D2 LL* F
RHEOSTAT DPST SWITCH W é B‘J
296 Q,2.8A LAMP LOAD g
LOADING OF THE DC COMPOUND GENERATOR (LONG SHUNT, CUMULATIVE) %

23



T 1

AT giw Ry seE
T - | T - I
w4, WT ar |TPD | ® 4. T av |TPD
HIIA FT THFR HEUA T T

9 e arRT A X g AT STAe # S HAw ateear &1 ‘Y’ g
SAYET HT SHAA Alees | T@d g4 ATel A= a5 a1 |

St Y % afda s ¥ efime ateear Rt € o saa
2 | afy eFme aieear & WY ara gar & aF shas aweee
ot aifore & foro gan 2 | afe =g fR-fR fraran
FoaT & At I S=rt GAitod SeeeY & fom gt & | wE
TR I AT 07 AT aF TR Fteear AT Tt & |
T TN & T Ft O AT AT Fed & 3T
TE el AT ARET T KT A {1 & | ST
1 TH LT H AL TEW A Igo & forg Sioft W &
THAAT AT AT TEAr FEAT TIA ¥

AT B T T(ET A TAY ALY | gl % forg siofy s
AT TR T g qgeil HI a2t & | Fig 2 siofy
A =Rl #1 3tEaT Tet & w18 Frer wefie #°r wwmE
sy feEmEr T E | (Fig 1)

10 @ fe @t iR WTEw qaw # a< w7 |

11 Fig 2 # famm & stgam St &7 & Gt 1 stgar-agat
F

Fig 2

,_
+
+
|

|

LOAD

[

|

O

|

LOADING OF THE DC COMPOUND GENERATOR (LONG SHUNT, DIFFERENTIAL)

ELN31121H2

12 E=Tel %7 6 & 9 & eV AT IdT U1 e § ffew &
FaY | & forg amer AT #1 SRE a e |

13 gere w9 & ford & Fi7 a1 91 F=edt seve & fow & i
i a1 e o s & g 2 |

F 2 : DC @Y wiw frsr SRer =it oY farvtew &1 fwamew #7= : a) &=t b) favtew

1 Fig 130X 2 # fe@md gwawee o gie fay sed & o &

g sie Tt S frdew fry seed % fog awafRe
frar wmt w ffde #33 ¥ a9 Figs 3a@um3b#
R armm e ¥ #X Y U SR 8 3
FAtTE F |

(7T foF Figs 1 3fi¥ 2 7 f33r st & arey ofia<t avares a1 @nd

g )

2 9FF 1% F9 58 13 FT 90 X g oY vie d=At AW
favies firyy Sedt & forg s gtew i A 29t 2/
T &Y |

3 T AT UTE 9fie 9, IHY Shel & ATT AT TSl ATHN |, 7T
srfereretor @ @i AT T=S ATHR & AT AT FY |

& 2
@g vie B e
T - | e - I
®H.| Weeawr |TPD| #&.| «euwr |[TPD
(Amps) Volt (Amps) Volt
)
2
3
4
HHIT HT THFR FHIT FT THFR

24 Tofered : TR (NSQF =X 5) - sams 3.1.121



zatwswa (Electrical) e 3.1.122
gawnEa (Electrician) - DC swRex

DC == #HieX #t @iet ¥ At &1 s (Practice dismantling and assembling in DC
shunt motor)

e : R 3.1.122 w1 & DC #iex & € a: It 1 3.2.128 F v v@r ™ € |

25



zafwwa (Electrical) s 3.1.123
zawnma (Electrician) - DC swRe=

DC F¥13ve JReY & @i X Sewt &1 3 (Practice dismantling and assembling
in DC compound generator)

SEAW T AW F A A AT qS A qob

+ DC FHISTE AAReY & A T3 fawor &1 qgar v Suh! A F#30

o ZAfFeE WA A I@HT ITEHT AT FTAT

* DC FHISE H GieAT

o foaf w e, S F AT T =i w3

+ DC JMRET & WHT #Y 6 HIAT

* DC FHISUE AAEY H TA: ST

o FEAT AT & 9F Sles¥ A AT, T FATITT FIAT AT THT A & Rafa a@&r s
+ DC #rSe SWveY & feames &t e #e |

sawward (Requirements)

IR IgE I IRE iy
Jeft Jeere 6" -1 No. o HEE -1 litre
gater 500 gms -1 No. o gl Fa=T - 1/4 sq.m.
FHET w@T 200mm -1 No. o FHET IZEFANIEE - 100 ml.
dex 99 100mm. T=Ts -1 No. « T R T a%E §9 2cm -1 No.
AT ¥ 5mm & 20mm -18e N - 200 mil.
EEE RGP -200 mm « dug 9UT . 1 -1 9
2300 x 300 mm -1 No. o I =€ 300 mm -3 Nos.
FSIT AFS! 1 gdrer @@ 60mm dia. - 1 No. . U 00" TA - 113fte
g g1 9¥ "Man on line" board - 1 No. . Hide dEa S.A 40 - 1/2 litre
FAfag® =ax 240V 50HZ -1 No. o FETARE -100 gms

S - o TA FeATEAT 3 WA AT THFH -100 gms

+  FIIX AHS! gHST 3cm sq. 20cm FwT - 2 pieces
DC 1= ATex -1 No.
wfwar (PROCEDURE)

F 1 : DC FHISUE FAeeY ® faafed #3a1 SA=m ¥ gA: Sgen
1 fewtar it #1 srerae ¥ o fmre &< oM famre fwar 6 Wl & FIeT & Tl Uve wie ¥ 99 & fafea w1 (Fig 1)
HETT ST H AT T8 |
Fig 1
2 e o & er e 1 el DG o e Ao | 9
FT § S A f8r I= G AT 9 @ | ”~ ~
3 WA % HISSYA atee & ahTer AT WA & a% a9 W A

4 wofrT w Frderr Y| IDENTIFICATION PUNCH MARKS
5 i o 2 e g i g 7 S o o Rt s i o ey e
IS & Ff AT AR A A A 8 7w ey & o # A | (Fig 2)
T FT AR A F 9 ol g # wiwe A F (Fig 3)
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Fig 2
LEAF SPRING

)

CLAMP ;

LIFT

—— BRUSH

BRUSH HOLDER

PIGTAIL WIRE

BRUSH TERMINAL

Fig 5
END COVER

MOTOR CASING

ARMATURE

COMMUTATOR

ELN31123H5

REMOVAL OF THE ARMATURE

Fig 6

REMOVAL OF THE BEARING

ELN31123H6

18 Tl F F[TRIA T : W F AT HSRIAA 1S i
FAF WY H TS & GAITT FE |

19 s &< % Atex fomr et Fi7 % el 0 FT Wi el
3o FitrF &1 F S % oy i g daw 1 F faw
T |t dwrfad dat f o Aiew & F gy e #+W |

o
COMMUTATOR &
SEGMENTS S
BRUSH HOLDER MECHANISM 2
w
Fig 3
END PLATE (COVER)
\i/SHAFT PULLEY
O
'h‘ ) - I TURN IN CLOCKWISE
| 1 T{"1 ] DIRECTION TO
I REMOVE PULLEY
£ PULLEY PULLER
j GREASE CUP
j GREASE CUP STUD 2
b
8
REMOVAL OF THE PULLEY 2
w
10 I\ F7 we it A X B w7 = @i | (Fig 4)
Fig 4
R =—
|-— GREESE cupP
GREESE CUP STUD
/’\\ 2
_ b
END PLATE &
REMOVAL OF THE GREESE CUP 2
w
! o
11 ST UUE W & W &l el ¥ [ IE & A % U e
1 feret |

TF Y% & R F AE A @ ET | AT Iell At
& Ed g fi-6R @it aTfd e & Wi & gat
Tz e arzfen & gFam 7 2t

12 7efi &t FIST & sH=x &t aTex @ | (Fig 5)

13 foarfar gae &1 IwahT &3 faafr #t A= | (Fig 6)

14 %, ATHAT AR U0 e & F: diford #2 |

15 IFE H ST & FATHL g0 qeb LU & o= &< |
Iy AR FAT TET A1ET & aF UUT @ & Hi ot =&
Ft fR-i¥ I 7 & et F A TG qF N & qeh
O HT FEAH 7 &

16 59 Elee¥ § 96 H oW I1Y I I I HIATIT F< 31T 30
T & form R o g g s |

17 T o it Rt g # uoe we W fafed & w =@ |

& 1

*. SIEi el 55163

#. lEED)

1 | oe

2 | UOE FAT H FATIA

3 | e F YH IUiA

4 | feafar & e

5 | getee i, AdT
ATAA FT TEH

6 | feafar & am

7 | AeX & FET & AT

8 | dfwe fF & oot o
faafar diar & feafa

9 | T diew FEAT

10 | 30 min &1 TEET =A@

TAtEFe : gaFgEa (NSQF ww 5) - s 3.1.123 27



zatwzwa (Electrical)
zgawivww (Electrician) - DC wiex

I 3.2.124

DC #{fiw 7= 31T Frrarese Atew & fwmes fagawor #2491 (Conduct performance analysis
of DC series shunt and compound motors)

ST T A F A A AT qS A Fa
* DC #ivft Aie¥ & W Ug ¥ qgAT7 A TS FIAT

o DC 2oft #iex & ii=at &7 q2=m AT M LT FIAT

o JMHEY gfadiy ATGAT
o oy &= gfadty |mgT

o 3 GTET FAFY § 9 GEE JY TR Gige "WEY O FIAT AR AleX A FIAT

o TINT M AT ATIAT
e DC ot ®ieT & e & faf¥rsrar @

e DC =it \iex & frroewr sifdrereror frerifa wean i fe=forfaa o s

- T TN AT
- I ATYOT TAH A
- T TAH T AT

o fafire «iet & T DC o= witew Y &9 ar 1 A1 3T |

sawward (Requirements)
/AT
forgifer FfET @mR 150mm -1 No. TTae 2T BT qer 25 Kg &wen -1 No.
S 150mm -1 No. ST S SOTedt 2T -1 No.
D.E. #z&e 5 mm & 20mm -1 No. DC #vft wex ¥ forg 220V 2/3 HP -1 No.
500V & -1 No. 220V 4 - ITE= WY -1 No.
agaT/aEET 0 & 2 K ohms -1 No. fe%ete 100 ohms 2 amps -1 No.
M.C.g#rex 0-15A -1 No. 25 ¥ 50 Kg ¥féwamer gt T awrgait
M.C. aeete0-300V -1 No. o LT A T -18e
¥F1+f1ex300-30001.p.m -1 No. ST % STEETaTer 220V DC FTST
wew 2 3 18
/ A STIET
el
D.C. soft wfrex 220V 2 & 3 HP -1 No.
ICDP .f&= 250V 16A -1 No. 2.5 sq.mm PVC ages a1 ar _6m.
2-‘313'?."@2‘? -1 No. l3lﬂ\_r|'FI'I'{'SA&‘IOA - AT HATTATL
=AW -1 No.
wfwar (PROCEDURE)

FF 1 : DC &= WX F1 g fFromea qfieror &= |

1 9m ug =X # forg |

2 DC #teT % et % Te=T ¥ A1 fHRara a9 5 #76
% forg ¢ #Y |

3 sTafard STERT, ITHTT ST Hfae I Y UHT F AT TRIYT
IRE F JATE "iexX o X | (Fig 1)

28

DC st wiex @it % famn =1 =i fvem o it 1 e
T | gitera &Y % #iew @ #7 § 7 99T Qi at
T T R

4 oY =TT gved F A frfa 9 & 9 gF DC A
AreT =1 |




Fig 1 L A
D1
0TO15A & W W,
L+ A A D2 BELT
| Aq
RATEDDC |
SUPPLY | 0TO 300V
| "
L= = PULLEY
CIRCUIT DIAGRAM LOADING SYSTEM ¥
<
g
DC SERIES MOTOR ]
3
w

5 9T, A 9T Y fREw gicedr # 39 | S FT GHE ST
FF IO ATS & 1/4 F AT ArS &R FAEIAT FE |

6 =TS, A URT ateedl AT BRT gar ffer 71 =i et 1
" ast # |

7 ot @S A% @S WX § agr 1/2, 3/4 3 quf @ # forg
T a5 HY |

8 3 1 ¥ ST F T ITAaE FTeAq § g QST af F¢ |

9 uw O av ¥ 918, {97 F¢F AleY a< #7 |
e T= 9 @ T Tt @i ® T ' |

10 gt & Bream #t A9 T g Tl ovw with Y Faar
qfaferd & |
11 fafafaa i aF a e |
- A T AT
- T AT A Al
- (A FATH qA-ATLO

12 A AT A, TA-ATYYN AR ATS, T A TA-STL
FEAT AT AVS F A gl & aW # e ford |

e

el 1
®. | WR | Agagw | @rzw | B | g @t | T, q@ et | T I Aot (NH 9 | OP = (26NT) =
T Feear | wwr | ger | Bew | (Ramdr) | NME r.p.m. 60 (OP x 100)
(volts) | (amps)| W, | W,| (metre) | NM= | (s=t NM/Sec IP
kg | kg 1 kg mx9.81 g | A7
T smguiae
e HieX )

112

3/4

Full

load
F 2 : DC 7= e #1 @ig fAoares adieror w21

1 99 9% R 9% Y FTAT F a1 RaE # |

ferT = ¥ o wE A ger |

DC sie AtexX % effiaa futfRa &% |

safesar, g 9wy @i fAgady vy e & fia e

X |

o FUETA! & dF

.« FUSTAT AT G F AT

5 DC sie Atex & 33 m ¥fdw % srga 1.C.D.P. far=, Fae,
RIS AT AR 4-TT8C ®TET & @er w7 |

A WDN

Tet W I R, | & 99 WY 4- T Wew 220
V,3HP Mix & R s T 2 |

6 DC sie Atex & 9y & sie s f&  Fig 2 # fa@mar
2 | 97e [ RATRe W Fi ATHe FAaeT § T, A JbfAael
S AN AT & | S A 7 |

Fig 2 MECHANICAL
4 - POINT STARTER LOAD
Lq I

220v DC |
SUPPLY |

L PULLEY

PERFORMANCE TEST ON THE DC SHUNT MOTOR

ELN32124H2
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F 3 : wte gy, wfig HT ArgUied & S g Aaifa we

1
2

4-ATEE T, SIS Fi AT ' 1 AT H T AR A F |

afer AT, AR oA A At YT Aoy A wfi vie TR
Reefieeré #1 wfis gffea ¢ o€ 2aer 2 & fort |

faT-Ae Ft eRe Fd gU A AR 9 F gl |

Ta® el # #fie F A, B daww iR dew & Jma w1
T A 2 RS F¢ | A & AT & T AlS 9= F |

fY-¥ e Te@ AT Jqe a< w7 ¢ |

qeit & e et # WY ST aor STt & et Het
# afwfed F¢ |

T gt R, #ew = (W, - W,) kg x Tefit # Brear
Hiet 7, wEt W, - BB gon & w8 aed v i g\ w,-
B ger e e @ AR emmm A § )

ATE (ATET) €T X- G AT A AT & Y- g7 7 T g
(A JET ATF e § a AT AT ATHA=T & |

T ATV &1 X- gL A T T Y- g F 7@ g aaA-ATor
A ATHAAIT HT A T |

ST AT Fe § ATIUIEe A AT W fEwar & T w1,

A AT AT AT
A AT AT ATA

11 fafafad g5 #1 3901 #ed g@ DC i dtex &t F&ar

TRl X ARead 2 & a5t F7 |
27NT
60

ot =

e He T a7 a1e

set N r.p.m. =T &

T e et # aa et 2 |
(Fhettamr wftex & aar sl 1 e Hiew # afafda #
% forg o # e fiew x 9.81)

fram = v
STet V Sy dteedl 1Y, T AmE o & |

output

sguiEe X-37E § ST Y-3reT § 9 | A FHAT= input x100
w&® T ¥ forg R S & s w2 2NT x 100
= —————— yfawa
10 Foer Forfier 3 iy ervameit R SR ST g PR R | 60> VI
T ST TS
T 2
F VR | Sgagw | @Ed | Ber | g d | T, a9 et | Ta@ Aot (NW A | OP = (2nNT) =
. Feear | €T g | B | (BamAr) | NME r.p.m. 60 (OP x 100)
(volts) | (amps) | W, [W, | (metre) | NM= | (St NM/Sec IP
kg |kg 1 kg mx9.81 g | A7
T SreUiE
e WX H)

F4 4 : DC HAIS< Al &1 e freargs qdietor s

a
1
2

30

DC 1 wite & iyaetl Y gz Fean Y Rty 3% s
DC fier /ieY & efiaet &1 989 ST |

DC Atex &7 srfafesaar fagawrer ¥ -1 & forg & 3T
A giAfeaa wear fF 7efi o= g & € |

3 Ffaat &1 3t arEs, 1.C.D.P &= gamn i wefiw frafx

& AGAT AT FHaeIT FAT |

DC #iex & fruiewr & sgar e, v #few site
4-TEe WY N Auier qgeE |

TafFrFa : TR (NSQF ®R 5) - s 3.2.124



b % viT d=it fy Aiew & T | AW AT A IqF
froew & fog 3w wwan |

1 Fig 3¥ feam srqame o vie (F=T) frsr #iex & w1 # #efiq
F fErEt, ®e Hied T ' afa FwAr |

Fig 3

4 - POINT STARTER
Ly Lo A F
0 0 o

0TO10A

— S.P.KNIFE SWITCH

PULLEY

BELT CENTRE

ELN32124H3

DC COMPOUND MOTOR (LONG SHUNT CUMULATIVE)

2 e Aifew F forg i s &t sFawT w1 |

3 S.P.S.T. =g &= g =oft et agufya &3 |

ZTAH AT ATAT T | T 01 A0 92 U fasigs sy

Y & w9 | Ftora & |

4 &= T F Fe-a1Se oIl § W@ | @ =TI # AR
4 FTET WET 8ved &l fi-d ‘oAt fafa a% o s |

5 sioft &= st ferw @i |

6 =Te #Td A AeifRa 7 & sgET e qAEE #w
{fSw daar 37 dte 7Y |

7 %W 8 H il A &1 I Fd U ALE &l HIH-a-
FEW IO A1 dF Ty |

7f3 77 fridre 2 at A sgrifoe w3 @ T 9
HqEA ¥ | a9 AeX TF FW AR G & forg Sofy s &
HIEAT T T gl F | agga Fig 3 # @y sigaw
YT ARG A AR FY |

8 s ¥ g FXA & TAF W & forg, A1t A9, Hex ix &
TG 92 | 3t 3F &t Y | e & IO 1€ A 7% a@1y |

9 fiR-fik AT FH F A Tlex a5 F1 |

10 FA-ATLT FT TUAT FEA & oI Teft oo A
et o1 e () = (W, - W,) Kgs x B (Radius)
rex &, T = Kg #re, siet W, &t gar &1 s aar araf
e W, fBr gar &1 dar aed @ AT e 7 €
11 FeA-HeX # Fq-ATger aiewiora F¢ = Kg. #ex x 9.81.
12 3qe & AT F =V x| arew &

_ (2nNT)
ATHETE HI AT = 50

T HIET[HHTE AT q1eH

T
x 100 sfeera

= (OPx100)/ IP = =-~/=

13 fafsre dte gxrent & forg AT % AW daa 3 § afkwfoa
F

14 ote omeT &1 X- & & 3% =1 &t Y- g8 § A gu -
Ate AT T5h T ARG a1y |

15 @TS TRT & X- g A T AN Y- g4 F T gy Iqar
T offe # oot AT Ate fARwar 7 o qarg fafeer an
FT IACT F |

16 & AT 1 X- g7 A =1 F Y- g3 T@a gu, fafvm on
FT JANT FIA GY, IAHT AT IME § qA-STHOT AT (90T HT
dE ame |

17 =1 g9 At (torque vx load), IATIN a9 ofS, A1
FATH aA-ATL & o ALl X THT STeAd gY 370 e
ford |
«  AYUES aAH Al
o AT FAH TYUEA

g

18 &te & X- g7 X TvEr & Y- g8 § T@d §U UF AT
gfite & DC firer wiex &t ot SiiY Sdtvrar & = deyr e
8T % a1y |

TafRw : gARIIET (NSQF % 5) - s 3.2.124 31



g 3

F. | WR | agugew | wew | @B | gelt | T, 99 gyl | T @ smget (INW 9 | OP = (2nNT) FaaT=
q. Fewar | g g | B | (BawAd) | NME r.p.m. 60 (OP x 100)
(volts) | (amps) | W, [W, ]| (metre) | NM= | (et NM/Sec P
kg | kg 1 kg mx9.81 i ® MY
T smegeia
e HieY )
1
2
3
4
5
c TF @l v fasigs Ry wiee & w0 & 7w Jifoa #9 sie Flo 4

THE T & fog T W |

et gRT TR ¢ HR e SgEvE F MY dwvE &
st frw Smaa |

Fig 4 # faw afaer #t Q27 &3 ¥ 19" AN H1 AHIEA
oI &Y |

Fig 4 # Iy sIgwifed i@ & ST UF o= 9ie fadas
forer wiew & =0 wefite =7 fe=t, fiesd oy wré & afoa
|

L+—

4 - POINT STARTER

|
|
|
|
L~

FIELD
REGULATOR

DC LONG SHUNT DIFFERENTIAL COMPOUND MOTOR

ELN32124H4

3 for 23 w0 2 9 7 A AP fw T 48
ot #W |
afY Hduw i & at 92 g8 AT UR I 9% qEa &
4 9Hd 4bF FH 8 & 18 Frewr HiX A=y forg |
T 4
F. | WR | qgugew | wew | @B | gelt | T, 99 gyl | Ta@ smget (INW 9 | OP = (2nNT) FaaT=
. qeear | oI g | B | (BawAd) | NME r.p.m. 60 (OP x 100)
(volts) | (amps) | W, | W, | (metre) | NM= | (et NM/Sec P
kg | kg 1 kg mx9.81 i | MY
T smgeia
e WX H)
1
2
3
4
5
6

32
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d TF Y siE qt i /ew & T 7 A H At w9 s Fig 5
¢ 4 - POINT STARTER
frorem & g @ T A B I
1 UF a1y sie weelt frsr wiex & forw Fig 5% fam afwer qof RECATOR
F AR AT ATIIF FT AFAGT T FE | 7 . N =
2 UF @Y ve g9 fr Aiex & w9 # srgHifad s (Fig 5) - | 16 A @\ B
¥ AT W AT B | | ’
F D1 E,
3 wET 2¥ W07 2§ 7 31EC Al daet 5§ AT I 1 | - ETVN \E%
Qﬁ- i m%a}ﬁ%mwmﬁ? W%T? DCSHORTSHUNTCUMULATIVECOMPOUNZZMOTOR g
A TR 2
‘ e
4 v&f b & W 8 & 18 qewry Wi fAwd ford |
g 5
F VR | qgagw | @Ew | e | g d | T, a9 el | T a9 Ao (NW 9O | OP = (2nNT) =
q. Feear | €T g | B | (BaAdr) | NME r.p.m. 60 (OP x 100)
(volts) | (amps) | W, | W, | (metre) | NM= | (s=t NM/Sec IP
kg | kg 1 kg mx9.81 T | A7
T TS
e HeX H)
1
2
3
4
5
e @Y e favigw frsr Ao & w7 A w3 Na F 9R I9% Fig6
g & fog 3w w9 | ‘:_—1PO:_N2TS1Z\RTEFR
5 g vie fadaw ey At & forg Fig 6 7 fam afkaey qof % RECHATOR
AT T SAYIF FT AFAGHT FY | A ﬁi
6 SHIRA A" ¥ JFATT 7Y ve fstaw ey qiex & w0 & H—o} Q L=
e s 4% | (Fig 6) | O 2
7 wEd 4bF FH 2 7 e aAfeh ST 9t 6 7 7ot Y | e —— \S% ’
afy dee A & @t a2 g e T T g En | DZ
8 YFd 4% 7 8 ¥ 18 gty ¥ fawpd ford | forend

TafFrsa : TaFARE (NSQF ®R 5) - s 3.2.124
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T 6

. wgageE | wew | @B | gt Y | T, 99 gyl | T@ smgel (NW 9 | OP = (2nNT) FaaT=
. qeear | oI g | B | (BawAd) | NME r.p.m. 60 (OP x 100)
(volts) | (amps) | W, | W, | (metre) | NM= | (et NM/Sec P
kg | kg 1 kg mx9.81 i ® MY
T smegeia
e HieY )
1
2
3
4
5

34
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zatwswa (Electrical)
gawnEa (Electrician) - DC #iew

e 3.2.125

DC #ieX ®WR & di9 @Ee Y 9% @iEe ®EY &t [aled #3TA1 Hi g0F Wnh # qE=EEen
(Dismantle and identify parts of three point and four point - DC motor starters)

I I AW & A A AT qE AT Fob
o 9 @TET T AW G@Ee @R #® fafea #
o 19 @TET WX & AN F qEEEET
¢ AR GrET WY F WA Ft T2

samward (Requirements)
TR/ R
o FHEWIA @ET 200mm -1 No. ¢ PVC s ¥R FIT dX
o =% 200mm -1 No. e HUT AR 4 sq mm -10m
o ARIeX -1 No. « DPSTaw fa= -1 No.
250V 32A

S . e -0.2m
e 3@rEe WY 3HP 240V -1 No. . qﬂq’aﬂﬁuﬁ%aﬁ - ATIIFATIATT
o 4 wrEe wréY 3Hp 240V -1 No.
o HIEW T e -1 No.

wtwat (PROCEDURE)

FF 1 : 3 GrEe ®WRT F 9T U Rt it qg=me &30

1 fRu g DC 3 w@Ee ®EY & A7 ©i¢ Ao &t daa 1 § Al
|

F o el & qU AW & o d% @, G AW as 994F &
AT FAT & AT g8 e ®=re} & L' fwr  nwl (Fig 1)

4 T T a1 & uw AR wr wfawy F Gl e 1w aix
A R & =T & o= o Al ® e fow v % ary
oy it Storar € g Ry 8| 39 919 = dex R F &
SIeHY T HX TE ool T & arg s | (Fig 2)

T 1
DC&EEX 3@rEe
Amps
e 4.
Fig 1
rSTUDS
S /) ; =)
LAMP © ©
100W/230V ° ©
PHo—>¢———— 9
@7* NO-VOLT
AC COIL
SUPPLY SPIRAL ———————
240V SPRING
OVERLOAD **Dmﬂﬂ
L A F
RELAY AN P ° ° _
N O T
[} © g
8
FACE PLATE ARRANGEMENT é

2 wreT & fafsrer v &7 qeu w1 iR @ it e ok
FATG 3T T/ AT HT H A B |

3 0w T aiE & uF N &7 @Wiex F v X gAY &Y
F &I & A A % &g dAfora F¢ | ¥ B Fit @ex

Fig 2

STARTING
RESISTOR"R"

&
I8} DNee
SOFT IRON KEEPER

|
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|

|

: L F? A

SWITCH FUSE :

STARTING HANDLE
SPIRAL SPRING
PH o—om0— =3¢
AC LAMP

240V 100,250V

HOLDING COIL
(NO VOLT COlL)

z
7
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L
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TR FIILT I FAT AR

A Bt &t wE=e Y A7 T & A WY | grE  awrg
& g =Ry |
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FE 2 : WY WTET @I % WAET T B 2= #3491

1

o T wiY @Ee DC 4 ®eT & A7 wie g & 9 2
¥ forfam)
dTA2

DCwfex
e
Ty
AT FHHTH
fermtar

49rse

2

w=Tex & fafra won #t gewe i 'Y &1 faga ok
GigHT AT HA | Aqle

3 HT ST AT F UF Y Ft @I F 298 & A1 A gAY

6
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Y &1 @ & o R & @ Ao 3| =T & o=
ot &7 @ 2 a1 %1 gE R & a9 7% sied & fF o
oI o e oy faT R & @ AT SR & A Serdr @
at w=réT #1 7% Ry 'L, &1 (Fig 3)

Hiier 2T o & uw fR # W & e 'T w
MY gEY R F1 =X & a9 9 &= & F9m e §1
o f o% o aga €T ST @ a1 ey aqar © 9%
L, for t gwrtar 21 (Fig 4)

et fEmr A & ux R = Thorede & &l =< & g
AT gAY Y &1 @e & a9 9= 3 Ry & FA: e @
e oY a¢ o erfas =9 s & 1Y Sorar 1 98 R P
2l

FAT AT =T =T IR & srHA=e # A 2

Fig 3

LAMP o
100W/230V

PH o——>&—————— o
N @—— NO-VOLT

AC _ col
supply  SPRAL————— o

240y SPRING

OVERLOAD *»Dlmﬂ

RELAY

No

FACE PLATE ARRANGEMENT

ELN32125H3

Fig 4 4- POINT STARTER

-1
+ STARTING RESISTOR "R"

|
|
|
|
|
|
-~ NO VOLT COIL
|
|
|
|

|
STARTING HANDLE

SPIRAL SPF\“‘ING PROTECTIVE

RESISTOR

|
|
|
}

r——-

SWITCH FUSE LAMP

AC

|

|

|

|

|

|

PH 0——0=== b—E%%‘ |
|

|

240V :
|

|

N ©
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zatwswa (Electrical)
gawnEa (Electrician) - DC #iew

I 3.2.126

9 arEw 3T 9 g DC #Aiew =iy #1 e, afaw aur #avwa (Assemble, service and
repair three point and four point DC motor starters)

IR ¢ I T & AT A AT AS AW FaA
* DC WY & WOT &t TEAAT
o WY ¥ R 9 Wy 3| w9

o WY IfaAIY aUT ¥ @it ATE FIAT qUT ITHRT AT HIAT

o A T FEA F AfATEr FF ATGAT
o IR @ N F & w0 |

sawward (Requirements)
T/ ATE 4 |rge =WréT 3 HP 250 V DC -1 No.
« &g wEE 200 mm -1No. DC s+ #iv 230 V 3HP 10 A -1 No.
« 995" 200 mm -1 No. AT
¢ AR -1 No. DPST g&x fe= 250 V 32 A -1 No.
Wi Wt a@eE 150 mm -1 No. PVC 3wics &S &MY Fad 4 sgmm. - 10 m
+  TE I I 150 mm -1 No. AT a7 -0.2m
+ wHtex DC 0-30A -1 No. R qAT T G IET # - AEEFHATga
+ diee #ex DC 0-300V -1 No. FTEA 3T FARES - 50 ml.
« WR500 V -1 No. & I . 1 - ATTHIFATIATT
et Jaiferay STeetl - ATAHIHATTATL

¢ 3@rEe ®re¥ 3HP 250V DC -1 No.

wtwam (PROCEDURE)

AT FFLEO AR AfARAT (General maintenance and _

servicing) o | THREE PONT STARTER

r STARTING RESISTAR

1 g 19 fRF 7@ DC #ie =ET & A-<e &A1Y it ford |

a1

DC &<
DC Wréx 3@Ee / 4 @rEe
Amps = die
FATAT FH AT

2 WET % fAferr T &t geuW A & e w e a9 aur
I e ® el WIT &t ge=e |

3 WY & el HrdT &t a7 qUT IqHT = a3 9+
wrtestT ¥ frg Fig 1 si< Fig 2 @ |

4 T G (SUSHA AT TAT T §§ B WE W) TAT WX
sfateyr & St # | =1 - 1 % R & ywe w7 ftae #it
e ¥ |

5 AT dice TR & A qAT FAL T G €T & TN
Y MY a9l 2 F A F AT FA |

\
\
1 HOLDING COIL

||l OVERLOAD
RELAY CONTACTS

STARTIN%} HANDLE L
SPIRAH SPRING

OVERL}OAD colL }
ARMATURE
L

|.+1

Vs MAIN SWITCH
I
I
I
TO DC SOURCE |
\
|

-

ELN32126H1

L-

6 FreATHS T & ¥ & AT dlcee Sifee T & Tfa<re & AT
F AT AR ¢aa 2 7 Gfw #: ford |

7 &Y & Ruiwe & ggeoe wfaeiy &Y T #t AT siY da
2 F A F W@ FX
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Fig 2

HOLDING COIL
IRON KEEPE!

STARTING HANDLE
SPIRAL SPRING

PROT!

|
|

|

|

|

|
1
|

| |

FOUR POINT STARTER

- HOLDING COIL

i AR P AT ¥ | 2 o sitaeee R o arer AR
|/~ COMPOUND T A & aw oft =T Ry a8 @ |

At |

e | TEr AT it am & fog e Y A w ' 'S 'Y
- = 37 #¥ 3T a9 -8R gy i AT #it e A=

8 wiex F FAW e & forg staware e #t d¢ # |
9 DC #tex #t W & a9 IS |

10 DC wiex & oy Aawrs At &awr &t a |
11 DC #TeT & g8 Y¢S &N & AlS ¢ A7 F2 |

T AT W =T a7 w0 | iR fu wwar d @
IaT @re et i ATt rfRre AT it AT AT TR T

ECTIVE RESISTOR

ELN32126H2

QT 1 T* | awaie gy 3T & o & = #=

Tf R & T 9% o T /1 A FAT H T e
ferfer 3 it S St at, SO SgENE & Tk N T |
Tfe rava ggar@ NVC S Famee & o & ffede=

AT | AR sawete R @ afen 1.5 whg
AT A 4T AT Fv R |

12 @t fRafa & w=TeT & AT 3 ST F | R i (A

R araEe d | &1t 2T Y TR ¥ H AT A F AT AT 7 |
a1
DC =i & forg amarmor v faf
T A FRU IqTT
1 ST JAT SFFHAAAT % forg fer a) &1 faemET T e a) FTF G & e 92 & FIT HX |
TAT AR ATl FleFe &S A1 AT FY
b) e e b) @S Ft FH FX
C) FTae G X AT JIX I C) T AT TUET 31 AX LA ol IS
g foomr T gvea A & @S & FIT W |
d) sgfaa Ataee d) & & @ f&rfa # gvea & o
JNH FU@AT [dF TANT L |
e) FITTT & FIT Tcll g5 ATZEC HT Hra
22T s (CTC) & a7% #¥ |
S STt qAT STEAAAAT HT U FIT
AT FAE FIEA & ATT A F |
f) fRrT o1 goe atet 9T 9¥ Sgtfor Steft
Eascuic
2 g ar e & forg @y wfawy a) go gfawry ifdr Rerees g a) T qAT % oIy wWreX & dved &
F A FEAT grEar Rt § 97 39 |
i) e et fafer i) ST # FH HY
i) T A@re i) gt Tty AT & AR
AT TS & TLEE @ |
b) smée wfa=ie :
i) ATl T AT AT ) IR AT & gI_T 99T &
ii) sfererer & et wTSfoeT TSI HT BT HEAT
i) oty #t o= & "A”ve & |

38
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g 2

At T WA
*. o WA & q9T 9 TR R Faa= Rt ek
q. WM A aE fard asE fardt
1 AT Fiee FATSA FT LA 1.8.2000 fretr
(fegermer saeRT)
2 qT Fiee FETIA HT AU 1.8.2000 2500 0hms
e
3 | AT Ao FTEA AT FIT 1.8.2000 5.5Megohms
F € = gfawy
4 | 4 =TT WIET 7 GIETHT 1.8.2000 1000 ohms
gfare
1 2
Fiw frawor = DC =T & o
Y FIIT Iq=
1 FfAaY ¥ BT & g "ied | 1 T FAEE 1 q+ft =fifeer / Fee A e
2 wWSHH wEe el 2 &T &I IET FY
3 JugT Y9 VS HT 3 3 I & U F
4 T T wHEIE 4 FTeFE FAAE & T & &1 A6
HET |
2 gvge & ot fRrfa & 7 e 1 g & aw e 1 o= § f&rT *t Jea |
/@ NVC aiee Farsa gasae af |
2 FRE % %9 § T AR fefdv ev| 2 gEdT w9 & aE w1 |
3 Mg #e 1 Sl &I 1 1 HIT & g %
2 Amfad Tier avhd del e 2 TAfew @l &t a8t
" g
3 FWfeF ®E X g AT T=T ST 3 A=Y ATET & AT AT FY.
4 i foafa § 2veer &t U o 1 A7 3 S & [T &7 Fiees 1 A<TE aieest AT YfFewEg & S w9
T HT g0
2 FEA H d8d 2 FETEA YT AT A
3 Yafeeet sAfaregrarT 3 FEaE F ATF FL AT T
4 g=o fafd 9¥ A g i 4 BUEA YT ATHRS ATIXA 419 & e
FY AT Fied FEA & AH{dH TeT I
5 =Y aR-aTe fa g 1 sfaxars R & wora afdw 1 3favare R #1 4T F¢
2 IS AELArE AT 2 S F9 & |

TatRwd : gawgEd (NSQF ® 5) - s 3.2.126 39



zatwzwa (Electrical)
zgawa (Electrician) - DC wtex

JE 3.2.127

FTEAA T, TN BVeel, FREEX AR TR & v@wamE &1 v (Practice maintenance of

carbon brushes, brush holders, commutator and sliprings)

SEA @ T A & A § AT T§ A &6t

+ DC /i< & A 97 A F¥ AT FIAT A I I HEAT

o DC wfte Y STi= AT AT THET0T FTh ITHT Y I
o DC w309 T 3T SEHT 3T STIORT FHeT

 DC #3fi & e 9, AN Fiee? FRRER AR &7 {7 - F/ gt 1 T@wEmE A afqq s

 DC wefi9 it g9: ST X 3 FIAT
o DC #®3fi= &% et &t AtgaT, awan fFawor |

smawwa™ (Requirements)
MSAR/ATIES IYHLOT /AN
FAFL I g b -1 No. %t DC weft 220 V, 3 HP -1 No.
faafir gere -1 No. HAT T -1 No.
DE &Y &2 2 mm & 20 mm -1%< T W gfehaT -1 No.
MC t#e¥ 0-500 mA -1 No. S
MC aieede¥ 0-500 mV -1 No.
MC aeetzz0-250V -1 No. PVC fagarifera am - SATAFAHATIETY
TFAT FTEL ATHIET % AT -1 No. 2.5sqg mm, 250V %=
#91% 0-50 meg ohms, 500 V “1No.  ° % 7 3 cm = -1 No.
UECIEIE -1 No. e dgreEe (CTC) 50 ml.
AFST ATAAE 8 cm =8 -1 No. A % FFATT AT g™ WW
FoFT wIE AT 240 V, 50 Hz -1 No. fargt @1 der -1 litre
¥ FET oot -1 No. Ed ad - ATaAHATTATT
e T AT 60W 240V -1 No. AT FAET - ATFATGA
A TR fiee ooft i T § - ATTHIFATIATT
aree 60/40 - ATTHIFATIATT
e T ol - ATAIFHATIATE
wtwar (PROCEDURE)
T 1 : DC 3T WET # ST HT TAT AT
1 & DC Hefi9 & A8 9g =¥ &1 2t & i o 3.1.115 3t 2
F el 1 ® I wen qot SFwa qie gF | Al FY |
: e wege et
2 7ef a7 =g FAeor #Y oY oo fAend daa 2§ ford | -
3 siffg dw SRR T A A S R ez | * | R SfsTE Fa e (o g
3 # afkwmr of & | H. SUIE 7 &, FE I)

4 I & AT ITYTH T AT G A g AT F A
A 3 37 Tt #Y |

5 DC mefi7 fawfea &% |

6 T AR AT N TEEAT § TAF I dT% FY |

¥ o T ATaeT g R st e wael iR

FAATH FTACT & JI TR ATAT A AT FEA I A6

Tar e fF wEie S SraE wRed @ oot & IR

H it i sgees & ==t #W |

40 —_———

4 arfooeT Ot
5 FrT I

1 AT FT AU | HN/ATST FAT GAT/IOA AST FIAT
2 A & AT | SATHA/ A/ TR [/
i =TH/EIE = T |

3 T AT | ATHEA/ S/ FR e [
i =TH/EE =& TS |




g 3
T g

*.4.

T & fEwo

TTIAT & T
= o

IREGEGI

i) =oft &= efime & =
i) e &= it & §fiw
i) sTHER et & &

gfeRt® A

i) =ft &= efime & =
i) e &= it & §fiw
i) sTHER et & &

Frgaeta wfeRte
i) it & T W F A

i) e & I F AT
jii) AT oY %W & A
iv) =oft & ofiX sie & &

V) Sl e Y e & i
Vi) s & T e & i

FT 2 : i AT SFAR DC A Tl HT AR HX qarg

1 Fig 1 & fRETy 9Iqa™ J&® &7 Feil 1 Sfa<rg AT o
fafamtar g feg o & & geren 3 | afe 7% = av f=r
€ a@t Feclt Ft T A A AT & FSA § qqA 2 |

Fig 1

I
|

ELN32127H1

2 (Fig2) 3 w% 7% feelt & age & | a1 4 § 976 & T
T T FAT g¥ FA & forg & 7 FEAE F aR § o |
I ATHER TSI I0AT S1aT & ar i fw afkar d@ee samr
9T |

3 Y AR got afRwet F g e 3 #Y AR 8% oy
Fig 3 # @ AR s(i#HleY e Algq & & qH9
feafRad® at (commutator bars) & SiS |

|

Fig 2
FIELD COIL g
Fig 3
z
TEST LEADS %
w
4 Fig 4 ¥ fRETy @ 7T 9 7T w6t & I AT de

TafFrsa : saFRRET (NSQF ®=R 5) - e 3.2.127
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Fig 4 MID-SCALE READING

(O O)

5 3% FX % qa afewe FHer @i & forg e ffsw awm

ELN32127H4

% RFafRad® ff sreR deem &1 9w gian @ ST
Tderen # feEmy Ty @y ar gar oy feaiads wt
e FXaT & | ZaferT FEel, S &1 aF A |/ uwd
fRrrafRads 3= ¥ |

fareaa: A= B @, G AT YHAHT Fefeat & fog
e | A% T A1 gewar &

At ITYH TV H TF ThA At AT G AT A
FTET T AT AT & At oA H AU S FIAT A TG
ST THAT T FEL Y, AT FF Feforat wgiy qriy Al
g, @t JER Y TAElEn it Twwa € |

g | afe 7 @ a) @t uF I=7 ufary gor aRuy gaar e, 7
b) frer sfater srgfaa feamar € |

IS TU ATEHT faggaies & forg feaaRad® o% &< | afs @
STAT & AT FTed aTet 3SR & 71gaH Fe 3 | (Fig 6)

6 Fig5# ReTy sgar TR # 0% e 317 & forg dve Fig 6

# X gEd e Raad® (commutator) 38 & SSHT
sH=e/fRFafad® & T FY | 3ad 4 § IugH & A
TN AR 39 gT XA & oIy & 75 FEae! & aw « fod |

COMMUTATOR

. RAISED MICA INSULATION
(2

UNDERCUTTING TOOL

ELN32127H6

%/ ELN32127H5
N

T A FqETEE

Attended by :

FH. Y FT AT

THY F fw #r T FrEEE

1 A FIoll § AW
a) = Feeir gfawry w17 a8 & A7 gAY F/aAT T8
b) =fee Feoit fagawry gfaty a8 & it ga¥ F1/d4ar Tt

2 IR | W
a) @Y Feelt
b) Tl el
c) o Hufdha Feair

3 Reafyad® (commutator) # gtw
a) 33T AT ATZH

b) fFafRad® g & 7

c) fewaRaads @ 9% v fAem=
d) fewReds o= R

e) RFaRads I T

f) feFaRads = 3= <

g) IO UX TSI Alee¥

42 Toferewd : TR IEa (NSQF = 5) - stams 3.2.127



wH. Y FT A

THYE F foU i 7 FEaEr

ER I

a) foEr faer

b) o ffe

c) @Y afdw
d) #@ew BT aam

5 IR | fiw
a) foEr faer
b) eferre

°) T%

T T F THRS § T Y AR Rorek giwt & avdt
Ft UTET F¥h AIZHT HT AIATS & TLEL 947 § 30T Sha
giee # e AT (Fig 7) & faman mman &, Avgewt #e
& oo sewer faar o |war 20

—

]
UNDERCUTTING TOOL

8 dwt, Wit X I= d°i # fou RwafRads 3% &7 |
(Fig 8) afg &< qrarm ST & at fesafRad® &t e #¢ gerr
ST EFAT © | (TF A § WA W)

Fig 7

ELN32127H7

T = 2
NEE =T

RrraRads #t fafwiar g fFuaiRa o Aew ow as
& e S FqFar E

9 I & T8t SN I GAF & AT AT FY 6 AT &% BF
Freafas fRFaRad® &= & saT Fig 9 # fRmmar mr ¢ |

10 & | =T GE & oy o= @erfed &l gemar o | 9w
Y FAT % oI UF AT P FT TANT FX A afRads
% I & AN dfar g ATleh T, @i AT ST 89 X
gt st | (Fig 10)

11 STHER F g g feaaRads & 7% it TR #31 % fog
#e TU/dT U= FT AT Y | (Fig 11) 39 37 Sfva &
# 3T AT I g FIA & forg A T8 FRATE! FT Ieoi g 2 |

Fig 9

DIAL TEST INDICATOR

COMMUTATOR
ARMATURE

ELN32127H9

Fig 10

ELN32127HA

Fig 11

SANDPAPER/CLOTH

ELN32127HB

TR FA & AT, IS ATTH F IA: AF Y, ARG TELA
2 A AEE e |

T avE | st Reafvads #it o6 fafire a@ =&
ReaRads & 93aw #t J&La gt 2 |

12 I & | feeads daue =% ¢ | gfe STy g ar
AT Al Ht I7: Aot w1 | (Fig 12)

TofRred : TawREA (NSQF =X 5) - sams 3.2.127 43



Fig 12

ELN32127HC

13 o gt ST e (et Ht 797 fee AT TS § 67
T AT FHTEA cgraarge (CTC)HT TART Fd §Y AR
cadl

14 STt &Y SaTE Fh W |
afe T F A T F HqA g Fr 1/3 E A A
TN F g 39T AT |

T R qW F WA I AT AX AT 2 A A FHXA
* fafew o e ofte o= fafeetar & Rl
2

15 AT A =% FX (% Slee < | AP T a&F & o1 gob =T
& TLHAT & | Al TE &7 A g Tl FF AAIAL @A §Y
ST AT % G ¥aq #< | (Fig 13)

Fig 13

ELN32127HD

16 AT T TS FL AT TATE TIX FR[EEX  3a-R16 Aved g¢
FREST F FIT AT FATG AT FO I S0 a1 A |
(Fig14)

Fig 14 BRUSH

NEW BRUSH—
BRUSH HOLDER

RS

ROUGH SURFACE

GLASS PAPER
CORRECTLY

BEDDED BRUSH

17 F EHee | A A A (% o9 Bles ¥ T B & 1.5
mm (1/16”) & =1fers ¥ 781 € | afe, T4 &, a1 FReex
& AYET TEd gy awmEitod &2 | (Fig 15)

18 fBRT dTa =% FX | I8 "W © | 3] AW I I &
FX ST Tt Qe ar fAfwiar & srgee & e w1
(Fig 16)

ARMATURE

ELN32127HE

Fig 15

BRUSH HOLDER

| 1.5mm MAX.

ELN32127HF

Fig 16

2
PRESSURE  BRUSH —\\™

INDICATION HOLDER

N

BRUSH RETAINING
SPRING

ELN32127HG

19 g, saadur AT arfa & forg aufdr =% ¥ |

20 af3 &F I T, a FLE FT TN Fh A q9 Heh
AT % ATy A=A aTE FW |

21 @i & Aot & arT 9% &Y 80% T a star fafawtar =
formriear & & |

22 Ffe aEfar # T GET AE@r § ar FART A W asrar
F g9 aEiaT & ger @ |

23 3@ 34t fafire % auRw & agar § |

24 fradt AR we & Hfthe F AT a9 967 99 | 9w
Fafa & qary | 9 & st [ 9w e 3 F fow e
A < F 3w F2 | (Fig 17)

Fig 17

PLATE

TUBE

INNER BEARING
PLATE

ELN32127HH
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zatwswa (Electrical) v 3.1.119
gawnEa (Electrician) - DC #iew

DC sivft, e sfiT FWaTS AteXt it ATe] FIAT T AR goia # o Rew § #ean (Start, run
and reverse direction of rotation of DC series, shunt and compound motors)

I I AW & A A AT qE AT Fob
o UF 2 - GEE WX ATHT AlEY F AT FIAT
e DC it Aiew # faadia R # goiw w2
- AR A T
- 87 e T
* DC 9T AT & AT 3 - WrEe ©LET AISAT, AEY AT FLAT AT TATT
* DC sivft ®/ieX & goi= 3t R & wan
- AR A T
- 87 e TEwe
¢ 4 -grEe ®EY & DC fisr Aew SiteAn, A A1 Y T
« DC iy #iex & gouiw A R s& w30
- AHER Heee Tgae (fafr 1)
- TiE AT T Ao & FEe Jeawe (Al 2)
o qIYHHIT TUE HY LG FT TIWT FIF Al H A0 B AT |

sawward (Requirements)
SR AT + 2-@TEe ®WET 220V 3
R FfT e 150mm -1 No. H.P. DC #nft e & ey -1No.
AT 500 V -1 No. o AR FawT a1 qof 9% I Fqe T -18e
FeT 150mm 1 No. D.C e #ew 220V 3HP -1 No.
D.E. &t &2 5mm & 20mm e «  ICDP f&ra250V/16A -1 No.
Ve THR & AT 0-2K 3-@arEe @ 220V 3HP -1 No.
AET AR THEY -1No DC sfe #tex % forg 3wy -1 No.
S SEr 220V 25W Srwiarar Y « DC ferr #itex 220 7412 & 3 H.P. -1 No.
4 fefire Yaeqer Fee A ANo, T 4TRE X 220V 16A -1No.
T arw 30 fame -1 No. qE
IAHIIT[AIA « 2.5sg mm P.V.C. & agas &fad -18m
DC sioft e 220V 3 H.P “ANo. T 15amps - ATATEFATGA
wtwam (PROCEDURE)
F 1 : DC Hiex ST, TG FIAT AR T
1 U #ie F oY T 9% AlS A AL & w1 | 2 DC #tex faaiR & srgaw |.C.D.P. f&=, #faa, W ax
A 2 - @rEe wrex &1 3fa faie g+ |
T SRt FieT @tE & R A At AT # o R s RS T A T
T & TR A AR | UF q9ET 93T AT At g zw e # R fom, ww @i 2 @rEge =i @1 fauie
T A AT T @ e ST =ntee | Fig 1 220V 3 HP DC =ivft witex & fog & |

A% AT F ATAH F A Rt ¥ Aew T w1
| JEed AieX R FT AT @A & 7 g6l & FO¥ 93
FT T FET AT AT |

3 2-wEe ®ET @A, 51 %1 TEATT HY Gawee HT qdqT a9
A T ARG A |

45




Fig 1
TWO - POINT STARTER

STARTING RESISTER "R"
HOLDING COIL

E(E)EIII;RRON SPRING

BALANCE
STARTING
HANDLE

220V DC
SUPPLY

STARTING A DC SERIES MOTOR

ELN32119H1

4 Fig 1 ¥ e 9oy s F gAR AeX FI9 T oo
FIEIE | AgAIRA FH |
St wX o T gt & A & forg e fRafa /@ & oiw
T/ ST X A Rl A ™ |

5 |.C.D.P. =g &¥ ¥ 2 - |TEe WIET &l HiX-4¥ Fferomae

foom & @& o fF oAt feafay s &7 S e i A fewm
FT AT FY |

F 2 : DC Hvit #iex & guiv 1 e #it e ww=n

fafr 1: wwER Tima & 959 2 Ui H R w e
FAT

1

Fig 2 # fe@mar e AteX S i afkyrear & forg aifr
LT F AT FL | TH6F 1F 58 8 FH &I qrewd |

Fig 2 L A
P
Aq
15A
L+ \‘\.\ —— A,
|
| ICDP D4
220V DC | 230V, 15A
‘ 15A b
- ~ — 2
——— 7

REVERSING THE DIRECTION OF ROTATION OF A DC SERIES MOTOR
BY CHANGING ARMATURE CONNECTION

ELN32119H2

fafer 2 : &= et w1 qEaEY gom # e IR w3 |

1

Fig 3 # feamd oIqaT wieT IS AT AT =raedr # IaH

aferear % forg Sita #¥ | 9@ 1% w7 58 8 &l qred |

2 quiA & 3o 9% qs cHAAl & aged # T9E & Fig 4

46

# femmd srga® DC =it Aiex sieax fFar oI @t € |
ST =raear & IRy@ar & o g #¥ | T 1 & w9

5% 8 g |

6 oo & fewm aw 1 # & Y |
7 SHHIET & A 7Y A A 29T 1 7 & &Y |
T 1

®. | EIEaT i & e = (r.p.m.)
1 Fig 1
2 Fig 2
3 Fig 3
4 Fig 4

8 |.C.D.P. ‘@< &< ¥ Tdiear &< o =e¥ 2ved aiw frfa

I AT A | T geT F |

Y TIH YA FIEAT T 2 - qET LT Eree-3H
Feelt AT B e Efvee & fomn & o aog a= w2
WY 20 ® T | ITE ATy 97 @ it Tewa 2 |

fRelt wiex =it ST ToT AT B ) R avE 9% E
3T TRy SR a9 e e # g8 st wwen
ey |

Fig 3 L A
o o
15A
L+ S~ —
: S
220V DC |
\ Ao
- ~ —
15A D1
D2

REVERSING THE DIRECTION OF ROTATION OF THE DC SERIES MOTOR
BY CHANGING FIELD CONNECTION

ELN32119H3

Fig 4 TWO - POINT STARTER

r— - 1
‘ STARTING RESISTER "R"
‘ HOLDING COIL
|
|

SOFT IRON

KEEPER

STARTING

HANDLE

220vVDC |
SUPPLY |

L+

ELN32119H4

Toferewd : TR (NSQF = 5) - st 3.2.119




3 Fig 13X Fig4 & svawai &1 gotel %< | 311 ArAelt § gor fAerd
& 3o & St #W |

4 T I & AR W A9 R = o7 At o |

FF 3 : g AT AT, TE AT AT AATT

1 ICDP f&, 3 - @rée @I, | dX A Hfaa g7 |

Fig 5 THREE - POINT STARTER
Eﬁ%}ﬁ?ﬁ"'@iaisllz DC wiT |ieT 220v,3HP e ‘r 7777777777777 7‘
& g 2 | 9 oo R | Sueer DC wie wiew It | L srarTinG
Frfe (¥im) 7 & et P et e | RN
|

&
o

- 3 X , S
2 3-9Ee WX G, @l & 9aq7 a A Hia<y goft SOFT,RONKEEPER/
FT a a | STARTING HANDLE /

SPIRAL SPRING

3 it afaies T @I & g alee FSAT & Tl Ht AT |
AT g AT & doer 2 F gt wY |
MAIN SWITCH ]
4 Fig 5% Ram s DC vie wtex aifm #¥ | H? <

|

5 HTE ateedl At A F AT AW g 7 & 2T & AT g Jooc |

| i |
L= N ——
6 Ter feaw & Wyt & frafe (M) & @tw #¢ | afz = coPSWITCH Ep———— J
& &t Wex Fafk ¥ agER 5= a5 § | DC SHUNT MOTOR CONNECTED TO 3-POINT STARTER

HOLDING COIL

|
\
\
f
|
\
\
|
|
| |

(NO-VOLT COlL)

ELN32119H5

7 ICDP fare =g ¥ #iie fiv-ei¥ wré dvea 1 wit fRrfy A 2

TR o S| sroft wferier® #1 wfete I qtee FTo B
8 o %t R 3 i A 3 o Y | (3f ) sferdty (3t )

9 ICDP &= aw #i¥a Wie a7 ¥ A 9% & faegpe &F S
T TefrET FY |

10 ICDP f&= & ¥ a1e® &t 8eT & |

*. . = PUE I RER

1 ATATY Haea J|T Fig 57 & |
2 ATHEY e a5 FT SE@TFig 6 / & |
3 e &= i e aad I AMTFig 7/ & |

F 4 : DC 3T WX % gawt # o & fadia s
fafer 1 : R «fime Tee=e goiw & R sgemn fafr2:  vie &= e Tew FX o & R ggwmn
1 DC ¥ Htex &l I7: Ffora F< 9T Fig 6 7 feamar @ 21 1 DC sie #tex Ia: s oer Fig 7 # feamr @ € |
2 W ATeF & 97 3 | 2 W qeT B aEd q |
3 s 3 % "ared ®9 7 & 10 e | 3 & 3% @9 &9 7 & 10 avexd |

TofRrwd : TawiEA (NSQF =X 5) - sams 3.2.119
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Fig 6 L F A FAA TF AT THAA Tod A ATE ATHDAR AT € &/
] o ° . . ¢
MAIN SWITCH | Jj AT FHEE AT 7iE & A ﬁﬁwmﬁﬁa’rw
L \[ T L #r From i e |
+  S— | |
L Dl o
DC SOURCE | | | MOTOR :
| | [F2 A2l 2
L= ~ — ‘L 7777777 J‘ 5 a WY & T&d
Fig 7 —
o o ?
MAIN SWITCH r*,,IT*,T
L+ ‘F/ — | Ay | b T & ATt et free & 9T ©® DC ¥E Wiex  goiA
} | s Q | o1 Foor et A fafr
DC SOURCE | } AZ}
i : | E2 g
= 4\ — JL J\ ;

F 5 : DC frst Wiex # SAtgAT, T FAT AR FT@TH

1 DC firy Atex & 917 9z &R 12 i R & | 6 Fig 8 & 31T g 3 |
2 efiaat @t gga # X DC firs e & fagaitaa wfa<e Fig 8
¥ forg aeror F¥ | | FOURTONTSTARTER
| I
3 ferw, =iy =% &faat &1 DC fasr aiex & I & sgaw } } STARTING SERIES
T a;i' | | " 3 4 & | RESISTOR
¢ ¢ . } g > l HOLDING COIL
e % i3 M fem, =R, Ffaat sufe & IRw DC sTARTING _L—— | (NO-VOLT COL)
Rrer e F & 220V 3 HP I & & af? sew ¥R HANDLE } J‘/PROTECTIVE
) SPIRAL == | RESISTANCE
oo & at e, @eT Ffaw snfy Y I sga s | SRne | ol A
4 4-9E RET G, G ¢F F¥, Fiast STHT & Re a9 o SWITCH I L
AR ST T4 | Fada Soft gfaies el gfadas @i L+ *‘4/ — e | COMPOUND
I Al FSAT H AW ATY A 2aa 4 F A T F2 | } | }% o2
5 DC Htex % faei¥ & sigam ger ICDP e & 3uges vt SouRee | | f ' i
AT T | i J |F2 s | :
L  S— C. %
e 4
®TEX & AU Afe<re® FT AW &7 AfaRta® FT A I qieE Tl F1 Afare A
(st H) (Frert snw ) Eluk))

48 Toferewd : TR (NSQF = 5) - st 3.2.119



7 wex %1 fauffia aieear & wge7 ICDP f&m =i |
8 e ofta ¥ oY wrex geft #t fiR-fiR wamd & aitw fafa
X 9gT A |
9 #Htex & yuiw &t e 3F | Atex & goiv At fRow &
10 afsraer orE o, {RT g = FR AR @ qE @ |
11 &9 AT o AT g AT g 9 e W |
TIREFHIT TOTH F TqT AF AeX & g A & AT T

1 TR | IfsRHoT 0T T =19 a1 F TF S a6
=g FFa s s A R s |

12 qfRHOT U F TR BT | o ¥ W9 919 H a1 21
|
13 HieT & &9 & 7 § TFGHRAT 0 B @€ A6 0 |

fwe & W AR g @2 W AR gl swe @ e
sigTd (Countersink) fRafa # T Aiw fv dewm d |

14 qfRsFHOT TR AT W a1 FT LI 929 TF a1 gad |

% 6 : DC frsr wieT &t o Radfia w3

fafer 1 : swie wvawem sge®e DC R wieX & goi &t e
I FAT |

1 Fig 9% fe@md T e ATH=ER & efiadl &1 J&ar agdr
|

Fig 9

L+ o T~
|
|
|
|
|

¢ N
Ao

2 feae ofe &Y ST WET ST WieT A1 <, quiA & fRor 3 |
Hie & Huia faom g1

3 1.C.D.P fea= &= e Atex a< F¥, Tever < f& dred |
e ¥ S |

fafar 2 : viw & AT Sioft &t =Rt 1t g DC fist Aew
& guiv A R w fawde w5

AT TATET AT B, TH ATHA | AN &4 T a=ed S
ot T 2 arfe et e & qEe sfvrereron T\
@ @ |

L™ o ~~

| —
S

ELN32119H9

15 ST W9 a1 31% UF e 98, at &1 ara FT TReHH0T T07H
WY 929 UF A1 g8 A Sfafiae aRkwaer 98 | 7y &
gfera = gfafaAe sfasaon & 2 |

T J W7 JT ®t A TF FEe F awg A7 T2 wn
R ¥ @t ffalae g &1 T w3 ke e
e gfa fee &1 qar o (qunfy =t gt e
i T T & T = g =Ry 9) |

AT Tk H qRewA & e 'N' & 2 ara § X fime
7 ... fFre

afewar gfg e =

'N' Number of revolutions in counter
Stopwatch time in 'X' minutes
= r.p.m.

16 ICDP f&r= o= &<a dieY a5 &< AT AHE S84 &1 T 18T
F |

1 Fig 10 % e ga &= efiaat &1 @ar agelt #¥ |

Fig 10 L L, F A

L+ o T~
|
|
|
|
|
~

>
)
ELN32119HA

—_ | —
Lmo  E—

2 o= off7 ¥ oY W=TET gTeT AieT A7 FY A qoia v o
3@ | Wiex & i &t faem g |

3 g A= FY | A 7T wr a¥ o DC ey weT & qoia
#t faem agerw #t fafer & aw § st feoft ford |

4 ot feuft st srgewE wt fREd |
5 A A #¥ i AR, SUER SN At &t
AT Y W I |

TofRred : TawREA (NSQF =X 5) - sams 3.2.119 49



zafwwa (Electrical) s 3.2.128
gawnma (Electrician) - DC #iex

S fr=r s s fafer & DC #\ew & = e w%= (Perform speed control of DC
motors field and armature control method)

S I A F A A AT TE A FobA

+ DC w39 & 9 97 ¥ F TEAT 3T JTET FIA7

+ DC #3i= & THAa T g2

* 4 - @TEE WY AR e 97 Fams & 71eaw & DC 9w |iew # SigAn

+ DC 9T #ie¥ it V& FIAT AT TATT

+ DC #HiE¥ #Y =Tl |G

+ 9T = FamE 1 gEEar & DC Aiew # e § et @@ i S aey aun =aner & i G 1 9@r S

+ FHER avay gfadtas # qEEEr & DC e /ey f Ow | fafvsar @ s feafafaa o samem aun s=e S siw
T F = TFeE T qaT e |

sawward (Requirements)

HwTR/ATfE ITHTOT[AEA
ﬁ'ﬂﬁ'ﬁ‘fﬁﬁ HET =T 200mm -1 No. + DC v ®1ex 220V 3HP -1 No.
d=se 200mm -1 No. « = 220 ohms 1 amp -1 No.
TAFL AT =% (100 mm) -1 No. o 4-=TEe WET 15A 220V -1 No.
M.C. THex 0-1A -1 No. + == 20 ohms 15 amps -1 No.
M.C. ateedie 0-300V -1 No. + 3 @rEe MY 15A 220V -1 No.
HeY300-3000r.p.m. - 1 No. SN
T - 500V -1 No.
M.C. Ttz 0 & 15A -1 No. 2.5 sq mm 600V < -10m

RIS A 15 Amps - ATATIFATIATE
wfwar (PROCEDURE)

w1 : &= s fJfr & DC o= witew & =ar #t e s

1 arvme 3.1.115 % a¥e 39ar 1§ DC 3ie Hiex & ATH 9g At Fig 1
# ford e a1 |
2 DC v iex & efiieit #1 7o #% a1 FAga<ieT d PP NS
st & g 5 v A | |
‘ +
3 DC e #ter 7 faftre & sgam Rawde, witer, ey, RerpLY | -
forst <% et A I I T | | )
4 Fig 1 ¥ feam ooy sm@ % e geEw a e | e S
5 sie & aRT # oea SRt % o de Refete #t Fe- 2
g Iy § | 7 ST, &, 9T, Fieedl 719 A S° g 27 a5 wY |
N N P, 8 &= =T gfady Ft =0 & T g &F uRT " |
gad_ T o 8t | AN 9T R A 130% =T A qR*fo w9 | fraifa
] AW & 30% | " I 7 e |
6 f&r= % arem & futRa g aieear &7 sy &2 i

4 - @ WY §IRT AT =0 F1 | 9 yT wH & fory, =Ter, 81 9T, Y SIS dteedT ATY S
50 T 2 F A a5t FY |



10 AYex # s ‘T8 FX S | aet®A (Observation)
11 & 9T & X- R 3% 97 &1 Y- g § TEd g 9T wie
¥ Il a9 &7 "y 9% a9 |
12 =TT, &1 €T 1Y &1 FIo & S qiaeel I¥ STfers J1er
TTad ga T feoft ford |
et 2
wH. Fieaar Az & (1) = 4w (1)) = rpm
1
2
3
4
5
6

F 2 : HEY W A & DC o= witew #t = W e w7

1
2

&Y TE 3T WX F AW 9z AW & o Y K w7 |

DC vie #tex & efiaei & 989 #¥ A fagatas ar
AT AT T & (oI FHHT THAT F |

DC sfe atex % f9ie & 1A 3 -|rEe @Y, Raee, vex
AT qieedie? & 94 |

Fig 2 # feam® ooy s & e g aqd |

Fig 2 3 - POINT STARTER
L A F

ICDP SWITCH

R e e ——

|
\ RHEOSTAT
| 50 Q,4.1A
RATED DC |
VOLTAGE ‘
SUPPLY ‘ +
|
|

“ <CUTIN {1

E2

— =

SPEED CONTROL OF THE DC SHUNT MOTOR BY
ARMATURE CONTROL METHOD

ELN32128H2

e qiRgy Raee # we-g7 Rafa § @ |

et aicedT T AT FX AT 3 - ATEE ©WIET F T
FA gH AT AT HY |

1A, ATHE €T, ATHEL & ATL-TTE FleedT i qTH A I2
9T 3| T F |

8 -V srre=Y afuy afa<iy ae™ &Y =Tl auT agaedy
ST T Y ATHEL 3 3T I aieadl T AGeateh He |

9 yaw fafsmar & fow #7 7 s |

10 #ex #t g ‘T FW |

11 Fieear &1 X-g ¥ a1l & V-4 & Tad g ar ofie §
T MY ATHAL qieedT SATHAAT aF FA |

12 =1 AR ATHAY F AT T aleedl & a9 gt a¢ oy

I 3d T a9 & 7 AT ARy ford |

T : 9% emf =

E,= S aAlcedl - Fo ATHAL RIS ateedl Gl
=E-IR,
=E—|a(Ra+ R,)

E, = Iugh ateedr - (sfiadt sreee gfaraT
+ Ter ATHEY Rt a1d)

AT fF A = afaiem e @ 89 3w A9 ©
f smfeT % o™ IR dieedr = 999 emf E,.

e

TofRewd : TawREA (NSQF =X 5) - sams 3.2.128 51



#.4.

AHAT AT
1)

AHET AT-TX

r.p.m.
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zatwswa (Electrical) e 3.1.122
gawnEa (Electrician) - DC #iew

DC == #HieX #t @iet ¥ At &1 s (Practice dismantling and assembling in DC
shunt motor)

I I AW & A A AT qE AT Fob

* I AT & AR @ fqaor FT U7 AT ITHT AT FIAT

o e wefw 1 dEay et &

* DC 7= #HieX # e

o foafa =t fewrerT, e w3 st @i ® e

* DC 7I= #ieT & WRT 1 q®IE FIAT

* DC o= Aie¥ & IH: AT

* I IATT Ft AT FLAT AT TwT 7 1 Rafe a8 w2
* DC 31 wiex & fowmes &t st ww=m)

saEae (Requirements)
HwTR/ATfRE GIEP
el e 6" - 1No. . i -1 litre
g9leT 500 gms - 1No. . ot FT - 1/4 sq.m.
FHET @@ 200mm - 1 No. . Wm - 100 ml.
Hex 9= 100mm. =T -1 No. . T R AT e | 2cm -1 No.
AT &€ 5mm & 20mm -18e . g - 200 mil.
AR St S -200 mm . vz qUE A, 1 -1 9fre
% 300 x 300 mm x 50 mm - 1No. « &1 &% 300 mm 300 mm -3 Nos,
FIX AHST H1 g4reT @@ 60mm dia. - 1 No. . dvE 397 00’ A 1=
T g1 X "Man on line" board -1 No. . e @t SA 40 172 litre
gafags =T - 250V 50HZ -1 No. . wterae -100 gms
ERETCHIC o T AerarzAT 3 W AT THEH -100 gms
DC 71 Free 1 No. FSIT AHST gHST 3cm sq. 20cm T - 2 Pieces
wtwat (PROCEDURE)
1 fmfar g @7 srerrm #¥ i7 fere # 917 e st Fig 1
HAf ST A AYEE T3 | = - c
2 A T & W R A Faw AT wofe o awd & = -
T Y 3 AR AT e aw gean ¢
3 oo 3 v a7 P i T T 9 A o o o
mﬁﬂ'ﬁ'{ﬁ Elﬁ'é‘@l?fl"]ﬁ'ﬁ Wqﬁ_{ﬁl(w IDENTIFICATION PUNCH MARKS 3
3.1.115 % 9AT) 7 T A A Rl @ gue wie & arde iR w1
4 weft &1 fAdeor ¥ | 8 =W sie¥ & 79 ! fw | (Fig 2)
5 WA & AT A F ATT FY, T AT LA & W g 9 et gEe F IRl Y AT S F AvR & G A R
Fae & gt st e fe wF are w | (Fig 3)
T HT T T HY | 10 e w7 e F A o Aa &7 Ft @it | (Fig 4)

6 o ¥ AT ¥ a1 e wie 0¥ o & frfed 72| (Fig 1)
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Fig 2 LFT

LEAF SPRING ﬁ
BRUSH
—]
) BRUSH HOLDER
CLAMP :

BRUSH HOLDER MECHANISM

PIGTAIL WIRE

BRUSH TERMINAL

-

COMMUTATOR
SEGMENTS

ELN32122H2

Fig 3

END PLATE (COVER)
X/S HAFT PULLEY

REMOVE PULLEY

PULLEY PULLER

GREASE CUP
GREASE CUP STUD

REMOVAL OF THE PULLEY

ELN32122H3

Fig 4

R

Bl ==

—~— GREESE CUP

—~—— GREESE CUP STUD

/4\ END PLATE

REMOVAL OF THE GREESE CUP

ELN32122H4

UF a¥F & UIS & ATHAT (R FT &7 & AT TAT sATH
| T U fR-efiet Tiet arfer e & WY | et
Tae fhee aEflfw & Fwa= 7 2@t

12 weft &t FTST & = & a1ex AT |(Fig 5)
13 faafar gor &1 IganT we faafar & s | (Fig 6)

73 et & awd # sravaswar T S A A T &
7 R i = e = feaRar feem & veat @
o= fF ATE qeE w R w ot w i ®1 #
fo fer ™ RegER @+ (Fig 7).

14 =%, AT AT T ©e & T FATT 51 |

15 AT T ETT & FATHT TS Teb GO 6 AT FY |

Fig 5

END COVER \

BALL BEARING

MOTOR CASING

ARMATURE
COMMUTATOR

REMOVAL OF THE ARMATURE

ELN32122H5

Fig6

ELN32122H6

Fig 7

MILD STEEL BUSH

1) USE MILD STEEL FLAT ABOVE
THE BEARING FOR HAMMERING.

2) USE A METAL TUBE (MILD STEEL
BUSH) ON THE INNER RING OF THE
BEARING FOR FURTHER INSERTION.

GUIDELINES FOR FIXING THE BEARING ON THE SHAFT

ELN32122H7

AfY AR FAT TET AT & @ TIT W F HE AW R
Ft - sha w1 & Son F A J9 7% R F T®
T T HEE™ 7 &

16 o9 Ees¥ ¥ 78 Hl T 3T T qaT9 AHTHIOTT H9 3T I8
T % forg Ry & fEmgar 9fEr = | (Fig 8)

17 Iwe @t & o @ A uoe < ) e ' w |

18 HINT H HISTRIA TR I BT FX 31X FISULIA IS &l
FELH WY F g8 & dAITT |

54 Tofeeewd : TR IEe (NSQF X 5) - st 3.2.122



Fig 8

M UN-BEDDED

% BEDDED

METHOD OF BEDDING THE BUSHES

SILICON
t ABRASIVE PAPER

ELN32122H8

19 st FX % Atex fam fft #vi7 & wpaelt &1 #¢ @1 2|
T Fifrw w1 & S % forg = gt E@er 1 # ey w
g gft Fwifad aa % 9= AteT F #19 gRT Ate F1 |

T 1

£ S q= (A7)

1 | o

2 | U% FAX F A

3 | e F I oA

4 | foafar # fefer

5 | gefree, H\, Aifaw,
AT ATT FT Ted

6 | fefar & am

7 | ATeT F FIET F AT

8 | wwE & F T =W
faafar e & ferfa

9 | e atce & FEEE

10 30 fome &7 T\ T e

TafFrsa : TaFRRET (NSQF ®=R 5) - s 3.2.122
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zatwzwa (Electrical) v 3.2.129
gawnma (Electrician) - DC #iex

DC =wviw #t wiw=a ww1 (Carry out overhauling of DC machines)

S I A F A A AT TE A FohA

+ DC w3fi9 %71 9% @ faaeor g v Sust v w30
* TATIRA AINA H I@HL AT FIAT

o qERT * gfaty AT R AAE FIGAIA T HLAT
» DC w3tw #1 faees &2

o foafi ® et S wA SR A wnfa

+ DC #ieX % WWT #T AETE HLAT

* HATHER HT T FIAT T FRRET F FAeror wwA

. DCH‘S‘Hﬂﬁgﬂ:ﬁ?ﬁT

o TN IR T AT afET qEEAE FIAT AT T auqr wE qw 1 Ry woad v
o A T R A W e & A )

sawward (Requirements)

W AT = IYFHLOT[HENA
et g 6" -1 No. + DC wofiq -1 No.
%’?JETSOO gms -1 No. 5
FHT @I 200mm -1 No.
#e¥ 4= 100mm Fw=TE -1No. o FEE -1 litre.
AT < 5mm & 20mm -18< o gl wreT -1/4 sq. m.
e B S 200mm  * T EEERES - 100 ml.
& 300 x 300 mm -1 No. o T fA¥ e w99 2cm -1 No.
ster F5F 25 mm -25mm . O - 200 mil.
#1500 volts -1 No. .« #vE TR, 1 -1 ¥fre
& o 1/2 pint -1 No. « o =< 300 mm -3 Nos.
TFHEEAT AT -1 No. &g 4R "00' WA 1 e
N T e eg— 1 No. . T @ S.A 40 - 1/2 litre
FET g1 T "Man on line" board -1 No. . AR - 100 gms
wenfiey -1 No. o A sreraTEAET 3 fE AT THEE -100 gms

BT &St g@sT 3cm sq. 20cm T - 2 pieces
wfwar (PROCEDURE)

Fr 1 : weiw v frafea wean et wwn SR g @it wer
1 A9 e # e daer 1 § e # | (37 3.1.115% Jgam) 3 gavH % forg diee arEfR siw s=e Al #r adterr

2 TN Ft IEEHT A FY AT A FIS FHT &F a1 T 2 FHY qAT gt 3 H Al Y |
# dre #| 4 e F FEL A€ B AT F¢ | G T FA & |1 g
2 I T AT & i AT A A A T
7 frfe =ita et F s T

(¢)]

FIET AT U0 e FHT I Hex 99 & qerar § fwered
# | (Fig 1)
6 TS Wi & AT9eT AT A A Rt FeertEa wY |
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Fig 1 @

P «
4 N
» -

hY C
/ \
7 \
( 3 \;\\

IDENTIFICATION PUNCH MARKS

ELN32129H1

7 99 g § 99 & AT | (Fig 2)

T3

Fig 2 LIFT
LEAF SPRING — ﬁ

BRUSH

BRUSH HOLDER

PIGTAIL WIRE

BRUSH TERMINAL

COMMUTATOR
SEGMENTS

BRUSH HOLDER MECHANISM

ELN32129H2

ST e v

e YRR A §

®. 9. & =

* TEd

F I FaqE

1 HTHEY TF e Fiee
3T AT HOA Hes
e wiee AT =T
ATHET AT ateT

o a0 B~ WDN

8 eft o et &t arex feet | afd geft srfers wvem & | geft &Y
FHTEE & T H A gAEST F2 | (Fig 3)

Fig 3

END PLATE (COVER)
\V/SHAFT PULLEY

O TURN IN CLOCKWISE
1 T "1 ] bIRECTION TO

I‘y I REMOVE PULLEY

GREASE CUP
GREASE CUP STUD

PULLEY PULLER

RN

ELN32129H3

REMOVAL OF THE PULLEY

T, I, € AR Tegd F FOHH A gAHL T ATH
I 9T T ST I TSI qATE S q* |

10 UTE QEH & 3T W€ F AT F AL AT IFE AL & U0
we & A |

T T ot SA(H & ATHAR Ft THITHFL TF U0 W Fd
- @it AT STHER & WX & gl 1 99 a0 Giee
FERT #t afa 7 2|

11 woft %t ater & iR #t frat| (Fig 5)

9 iw %7 ' it A X i w7 #t @i | (Fig 4)

Fig 4

R

B =

|~— GREESE CUP

GREESE CUP STUD

j\\ END PLATE

REMOVAL OF THE GREESE CUP

ELN32129H4
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Fig 5

END COVER \

BALL BEARING

MOTOR CASING

ARMATURE

COMMUTATOR

REMOVAL OF THE ARMATURE

ELN32129H5

(3]
~



12 fearfr &t w9 9% =g & g4 IHH TTFE A AT F |
13 faafar g it @gmar & feufar #t @ | (Fig 6)

Fig 6

REMOVAL OF THE BEARING

ELN31129H6

19 BT & IMHE H FATHT IS b U & A H2 |
AT ATHE FAT AT & At TIS WA & FE A A €T H
Iha 0 # fiR-ER From F HY /I e F g
U FT A FY A TF TR F T YU F TEAE T
gl

20 Eiee¥ § I 1 MG 90 HT 679 GHTTTTT HY qAT T 6T
FRET G IO dutehd F< | (Fig 9)

14 ffi #t a1 ¥ | (Fig 7)

Fig 7

CARD BOARD BOX
PLASTIC PAPER

b
STORING THE BEARING AFTER CLEANING

ELN32129H7

Fig 9

M UN-BEDDED

SILICON
¢ ABRASIVE PAPER

&jﬁﬁ BEDDED

METHOD OF BEDDING THE BUSHES

ELN32129H9

afy fafr & Brffr w1 iv onfes T & 7% )

15 fafar & R # oY wnfes 9o & &% 31 (Fig 7)

AT fora T &Y qwTE # srravaeRar A8 Sl @ | A" q% A
feafar &t srawewaT 7 2 a9 a% G%he | a1ew 7
TF 99 Ft ATE-JU W | FEgaw i s o w
=i %92 | (Fig 8)

Fig 8

1) USE MILD STEEL FLAT ABOVE
THE BEARING FOR HAMMERING.

2) USE A METAL TUBE (MILD STEEL
BUSH) ON THE INNER RING OF THE
BEARING FOR FURTHER INSERTION.

GUIDELINES FOR FIXING THE BEARING ON THE SHAFT

ELN32129H8

)

g
&
y
%
%
1
&
o
3,
3
4

17 ATSAL T TEEAT & ATHALT & S &Y |
18 ATHEY, AT A T ©ed & IA: FATT &< |

21 (T o i 34T el 7 @ O fafy & of 7 G
o @ i

22 st & 3 Arew faar faeft @ & agurelt e #¥ wr € ar
e | 27 4 F wefiw Y #itF o & forg = g & 0
2 | Wiex wATaq & "t avfy gwrfad @ @1 SR A
FI|

23 wtex % fAuffRa gt i F¥e F IHR dicediey stHex
TIEHY AAle FLE, dleasT AT HT r.p.m. ATIT |

aA4

*. S g Rad

H. (=trF)

1 | mx

2 | U FaX & grarad

3 | T T A oA

4 | faafar & fefer

5 | gefrhe, fie, Aifae,
At T F1 e

6 | feafar & am

7 | AYeX &7 AL F AT

8 |uTHe & F IAr A
faafar & & feafy

9 | 7e Fice # FATEE

10 | 30 fame @t T e
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zatwswa (Electrical)

gawnEa (Electrician) - DC #iew

e 3.2.130

e ot s DC wishie &t asfRa 31 3w St Tiae? ¥ a3iern & sieqn (Perform DC
machine winding by developing connecting diagram, test on growler and

assemble)

IR : I AW F A § AT A T A

o T J ATHIT &t IATLAT

o JHAT F TMET H GG FT A HAT
o T AW/ WAL F YW TR0 FAT

o B WaT & ATHAT F FEAA HT AE T FIAT

o FEL WA F AWHAX FT GAT THAT FIAT |

sEwFae (Requirements)

AT/ ATI

IABEIAT SAATC AT
Tfed == 200mm
=T 150 mm

#de g @wst 0.5kg

Thel AT % AT 1 t0 450 g
e AIEHT Hew 0-25mm
=T 100mm

JHEY & forg © argeY
ST & g8 eF T &S
= 99 150mm

IYEHTT/AINA

Tiee¥A ATA 25W, 125W, 240 V
g 200 mm x 200 mm x 50 mm

TaeTT ITELT, ST =S & ard
frro/zas® Stem gom =Y & A
Trex dgfora Al B smi=r & fow
Heet #Hiex 0-1000 ohm 2.5 5000V

-18e

-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.

-1 No.
-1 No.
-1 No.
-1 No.

R

7 forelt fefve e
30 SWG gux sHfiee afar aw
Y &g 1mm, 2 mm
gt 2T 20mm
arsfe &9 g
H/HTZAT a5 2mm HIeT
10 foreft fereem auv
V-32 Ty arfee

forere

I FIY @eeT 60/40
I e (TS THR)
IR § ATt

TR =S F ATT FIANT
AT 9

-300g
- 1m y&®
-1m
-1roll

- 1/2 &fex
- 1/2 &fex
-20g
-10g
- 1/2 &fex
-1 No.
-10g

wft (PROCEDURE)

FE 1 : AHEE F AR F @R

aRafda & &% & |

STHLTIOT : AT & qg== it giaen & forg wlraes
ug gHa femtor & wwre & Rrsror & forg & few st NIMI
za g ¥ o m iR awen % o s e
T At & Fitw et g www-awe o fafEw

1 & & fyv/gas & 9 9t e &t daa 19 for |
2 frer/zas Ft el AT U a8 FIA & AT Hi (At B

T |

3 TES g A @A qAT a7 FIA AL § (BT A & 99 F

et |

4 T FATE AE TAT ATARSE W & ST T [ SAgad

|

5 firee, str=e, fd waarT (Ted)) fem & stiafks awwem
F AT FY AT A ARG H a9 |

(Fig 1) st wwies Heg faam mwn € |
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MEDIUM
o

a1
ATweT wMe
A 1SE7 E R
KW, VOIt oo AMp....ocune. CIEC AR )
FPMeeeiieienn. 22 R E21 -1 VR
X | A HT | THERU H FEA | FEAIAE % CIHEL et IRED feroqeft
qrsst e fo=r o FTSA T &t af¥das
F A T e T qEAT
el & F= Fig 2
SEER T IIIIIIIIIIIIII§
faF aRad® (Feex)
=
AT T

6 HULT ATELOr A= A ATt STt fRreyer & AT & eriafw age
# fihe T gam @ |

7 fsror & S rmawer &t e |
8 I Jeelt (Ffer) &l e |

9 iy fe= ferw (Jet ) efimeat & stiafRes el aqur
T AT o€ Hf AT FY |

10 HIeX H Wi AE (FaX) & A |

F 2 : ATHST THA HLAT

1 STHEY F 3@ gC qdT F6T aTer ITSee & q9 & q&v A
Elkal

11 FTET g FT T FY |

12 HeX 9= %t geradr & fsre &t aret aur A=t srawr & fRrfa
# freifra w1 |

13 & WA T FT AT FE qAT (A= ATE FP AT FE |

14 THEY 99 & 9 Y =Sl B AT F2 |

15 WX § JTHAY F qTe [FF |

2 & 1| 9 & e | o e &t fafeg |
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3 AqTHEY # aEfRT " W@ | ©iel @t 6@, @2 ()
Fr e # i quar daa 19 o |

4 9T ATHS H e 9 fAwfad o T\ e |

T e & (Fig 2) # gwian wn & R s
(Fig 3) ® gurtam a7 € @ faswfya se@ # (Fig 4)
®mEr @ g |

whrniiEt #t st Anfes 3R & fog a2t o= e
Fermtor & st (et Rastor & s o= e e
g

T &I i T84T d9T G<¥ U9 $ g8Idr 8 & & Id®
Arge I¥ gl &t fweifad #X | (Fig 6)

Fig 3
COILS —= 1 4 5

2 3

2 4 6 8 10
SEGMENTS o e] o o 0 e)
1 3 5 7 9 1

SLOTS—=1 616 2727 3838 4949 510510 61611 712712 8 18 1 929 2 103103 114114 125125

6 7 8 9 10 1" 12

24

12 14 16 18 20 22
0 0 0 0 0 0
13 15 17 19 21 23

ELN32130H3

Fig 4

ELN32130H4

Fig 6

DOT MARKS

ELN32130H6

3 4

7

NN
NN

MIXER GRINDER ARMATURE

5

RO

9an 10/2 1113 12/4

)

S[S|SISTS[E[STETE[E]EE[S[E[E]EE[E[E]E1E]E[E]S
23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
DEVELOPED WINDING DIAGRAM
TOTAL SLOTS 12
SEGMENTS 124 0
SWG 130 3
EACH COIL SIDE :36 TURNS &
EACH SLOT HAS 4 COIL SIDES Z
w

Tofered : TawREA (NSQF =X 5) - sams 3.2.130
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6 wie & i TRad® @ (FHeeT & aWw) % Y aww &
Eericadl

7 T 9T HT STAN FY qAT T89 TH FR[CET AT & 1
ot I U gk Ste it freeifra w3 Jar & (Fig 6) # gortar
T |
(Fig 7) ® =it Wi =t 90T 747 & St ISTE0 A9 &
ford i = Rrsror § ar T R

Fig 7

| 1 |2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |10|11|12|13|14|15|16|17|18|19|20|21|22|23|24|

A.C.E,G=SHORT LOOPS
B.D,F =LONGLOOPS

8 Faor 19 fAwrt &t ford |
9 fow gftads TEee & A=Y oSt &t &1 |
10 AT Fetet aur arEf=T § e @ |

ELN32130H7

T 3 : AHET N AT

1 o ATERT F ST AT AT HT TAT HY AT ACET H
Ta I¥ AT #7 |
ghwa e & fow 30SWG atgst & angf<an aw &t
I F |

2 9EE TH Wie § Uieyd NS &t STer Sae Farget
fera fFar smar € 1 (Fig 9)

Fig 9

INSULATION

ELN32130H9

CUFFS

ford T IeTEwr # avE ghe few F r e T €

At F T qEAT =12
TR (T2 =24
FrgfRn amr =30SEG
TAF T H FEA ATEST H1 q&T0 =4

11 TR &l & wrEav/egad ast wt fAswre st & (Fig 8)
| gortar =T 2 |

Fig 8
FIRST HIT BLADE DOWN SO
THAT TEETH WILL DIG INTO
WOODEN OR FIBRE WEDGE

HACK SAW BLADE \ ‘

NEXT HIT BLADE ON THE SIDE
BOTH THE BLADE AND THE
WEDGE WILL COME OUT

ELN32130H8

12 Foea o= # 77 I8 dad 1¥ forg |
13 &Itet & U Tk e ATHE Fa1Eel i (Feret |

14 U AR A, TAF FATZA T A, [0 FT3AT &6 WK
TAT TS T F T, TFRL 1 AT & [, I= 3T 1
T forg |

15 fafsrer =R @t & A T &1 i & 9K 9%
Frewy |

16 Wt e & forg &+t wmn &t gl 7 |

(2 FaTEer ATES it U v v () R e &
F @t & ST T F)

TAF FATTA | TFRI HT G&T = 36 TFHT TS AT
e = 1-6

3 SURITH IR & SAATY ARIGET FETS H 1 q9T T &l
e 4.6 § T&d gu dHEY & 819 § @ue | (Fig 9)

4 STHEY # (Fig 10) & 9% & e &9 & 953 |

FIETRAT F TURT T2 ATHIT T ATHAL TSTIF G (A1)
# a¥E g1 2 | S| Fig 11 ® Fotan maw 2 )

5 FATEA TS & UH o H &@e 4. 1 T97 g & @ie 1. 6
# TEA U ATHAT F BT F AL |

6 36 =@ R qur {5 o e o () a9 {ew # e
T & |
TFHL N A T F GO & A=Y gl 8
Eien il
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Fig 10

ELN32130HA

7 O (W) T AU T T &Y SFferAt & uwEd gy ST Wl
H (19T 6) 3 36 TFHT A |

8 TN TR & oY 9 Bier T () T qT &€ 7. 2
AT 7 | ST FAEA T AdEAT A FY |

FF 4 : A AR F vEE AHAL F ATCRIT FIAT

1 s wetar @ &t w9 fomd & a8 e ™ &F aRkad
X qF TG Th |

2 TES % wra faeget a¥ arefar are & oui #t Au B
gary |

3 R aage ai &t Ifea dgFEA 7 gl § @ aur {F
TRad® X uF ¥ O ard few & e ffeRa aw
et i fRrfa & 9% 9% |

4 TS & ary o qeEeeAl B St w9 & dieee A oA fF
(Fig 11) ® gufar @m 2 |

5 Eee & AfafR< diceY #t At |

6 T B S HY qdT {6 Y qvEEl i e & ary
Fuq Y STt (Fig 12) ® gortar = & |

7 e WAE & SATHAL H AT, GAT qAT  HIh & forg
e # |

8 Ife &I ITAT TAT & ar ATHEY HT arfe F¥ |

9 A & TIETT ATAH AT B SeTH qAT AL Ht Tferd
dge wef ® d@qed & forg st & |

H 5 : ATHAT T TIE0T

1 s @ fas afRads Eet & S T of T § SHEY argfe
F & forg adteror ¥ | ST & (Fig 13) & qorfar maw &1
8 "uwa i Rt ), e aRads avawm & g |
HieeT Tied gU ¥ Tqh F AP RIA Y qAqT §f HUF H
HT FY |

Fig 11

SOLDERING

ELN32130HB

9 36 TFR F AW U TF aF@l U aqd q¢r A7 &
(2TaT 7) ® 3T =@ (36) F TFHT AU |

Fig 12
FREE

END OF FREE
GORD END

1.START OF THE CORD BAND

2 EIGHT TURNS OF
THE CORD BAND

B T EE

4 SEVERAL TURNS WOUND
OVER THE LOOP

~
LOOP §

—1P

3.THE CORD BAND WITH LOOP
FORMED IN TREE END

END

—~ W

5.THE END OF THE CORD IS BROUGHT
THROUGH THE LOOP AND PULLED
UNDER NEATH THE CORD BAND

ELN32130HC

10 foreres[gae #t ag=a (fhe) ¥ A fisy &7 A1 & arg Femee
airerr |

2 STHEY & Fredl Waae 9T fBra ¥ o % (Fig 14) @ gortar
T
3 yaeR & fErw &7 offT &Y |

4 T S I & & FHUT qAT ITH] T8 & AT Tohe Sar
& (Fig 15) & gwrtar a1 & |
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Fig 13

ELN32130HD

Fig 14

ELN32130HE

Fig 15

ELN32130HF

5 STHET & €Y ¥ AT T9T SFAT e & H9T q°qT AT
T AT T ST FE

- SHAT A FHIA TS FLAT © | TE SATHAL FATgA A AT
TE & FT Hba € |

- =T F FTH FAT T A T F g o v
2l

Fre # el # 3R g |

6 Faax & fEw ® A7 @ gu (Fig 16) % o€ Fa<r av
fAeperadt @t (BFe) & AC et atee diex/snfrex # e
(FTEER & ATT AT ITAH) H A |

Fig 16
M.V

ELN32130HG

7 STEERE AT AT at Reweadt wet & avmare a¥err
|

ATHER T FATA TR TSR Tre70r & forg wdiveror ofist
1 STt R w aRafde 78 wwn g |

- AT AT qTSHdih, aTEfT &t dEdar &t guiar af |

- TSTF FT FE I AT SATHAL FAT3A/FATIAT 6 a1 A Gl
F AT © |

8 e % argf<w & g #t fafer 7 srgawres & awrwef #7 |
9 SITHET & I ATIT FY a7 AT FE |

ATHA it AT FI THA HE FIATTTA FEA Hl A=
Tt Aty fF fF aftads afw & gar e |

10 =X A7 9fF AHEY & oI Q=T e gt |
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zatwswa (Electrical)

gawivee (Electrician) - AC &9 %5 Atew

s 3.3.131

3 @ AC #ieet & wrnt &t we=w (ldentify parts and terminals of three phase AC

motors)

IR : I AW F A § AT A T A

o &Y T TS BA AT AiE HRY R gewm wew &t A Fit qgen Siv "faw Sven w0

o TR (T) T TEAH HR ITH A ford
o 3 & AW o dTRE Aiew w1 REAE T FIAT

o 3-% freedt o 3t R g=m wied & «Rmat &t gg=@=T |

samward (Requirements)

AT/

o Egoles FEMEA Fax 200mm -1 No.
o FaeE T9HE 200mm 4mm =€ & @19 - 1 No.
 DE @& &2 5 mm to 20mm -18e
* Mlate #ex 0-300 V -1 No.
* Mlate #ex 0-500 V -1 No.

o W W 240V, 60 Watts - 2 Nos.

SUHTOT/HINA
o AC & %\ Bparel &7 JX0T He -

5HP, 3-%, 415V, 50Hz -1 No.
¢ AC = %& feaT R swor At -

5HP, 3-%w, 415V, 50Hz -1 No.
arEn
e PVC sgas a™ #aa@1.5 sq mm -4m
o I o7 gle¥ 240V 6A -2 No.

wf=t (PROCEDURE)

FEH 1 : A S A U7 AieX & I () F qE=r—"w |

FIITH A & BRI DA IT AR FrerafR¥an 9oy Atew # geit g2 Aawat A % I U¥ FART Y | e (TH) FAWATY
T I IY AT TG | AR & AR a9 aw formw w w2 | A

AT gF FARAT | AT IY@ TET & at AE H e @ FY AHSAT T qEH F; AW AT FW IS T foraw w w2

1 @ %\ gperel ol SR WieY & ATT g faEwer & qgAr
AR Afaee @ &7 & 1 ¥ foeAr |

e 1
am ot F1 faEwr
AEfaT, 38 JTF e, fAeaffRa smafRr..
THT ASHA AT FAT TR oo, FaffRa ot k.w/HP
HTRT & THT oo fatfRa Soft
BT e, TOET U e
FRETET AT T T e, e R T ufery
TIATSTT BT TBE oo eERRediReamee fuifRa afa. r.p.m
Rt aeedT o, qlee FTEAT FUM e

2 UH {19 %9 SR %ot 90T HieY & UTed H andia® aeg
& g™ ar (Fig 1) # i & =1 & qe=m |

3 UTeH #T 9 F¥ 39 T odd JNTHY &< 3 iy |

4 Aol I qeE FT 71 for@swe 37 Y 7 o 2 7 ford |
5 oY 99 A& & 9 FAY |
65



Fig 1 & 2
END COVER wH CER] TP ol WU WX &
STATOR ROTOR T q.lz_é. T A
1
2
TERMINAL
COVER 3
MOTOR FRAME 4
FAN BLADES
END COVER g 5
PARTS OF 3 PHASE SQUIRREL CAGE INDUCTION MOTOR 5 6
7
#F 2 : AC 3 fim & fRmf¥ar Svor wiew & ured it wEeEET |
1wt i % el S=or Aex & A 9t @@ genr Y
gfaEr & #X dad 3 § foramr|
T 3
AT Tt & fEwr
fETAT, S8 AT e AatRa @ e, Hz
THE ASA AT TN TR o aifRa ofF k.w/HP
U 2 B R AatfRa S
L 21 ST TITT BT
L LI £ O AafRa o= Amps
LR 2 < 2 T et Tl r.p.m
fAatRE A=A . volts  TEE UM
2 AC @ %q femfar 9=or Aex & 91 awdfas aeg & & d 4
TE=TET AT (Fig 2) # 3 7@ = & v | —_ EN—— S S——
Fig 2 BRUSH INSPECTION 1
DOOR
2
SLIP-RING
TERMINAL D SHIELD 3
BOX
4
5
6
FAN COVER 7
SLIP RINGS 8
WOUND ROTOR WITH
OPEN SLOTS 9
SHIELD END FLANGE %
ON SHAFT END SIDE E 10
PARTS OF 3 PHASE SLIP RING INDUCTION MOTOR 5 11
3 UTEH F AN FT I UL AqA AMHT AR T Y | 12

4 F9d 9 9T FT A0 forg F¥ &7 e 9 4 |

5 9 I FIRAF & AT HAC |
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FH 3 : A T SHIATA il AT FT A H I
fafer 1 : =ofy & &7 cwt & g & 3 e ger fiew & it
F T8 |

T A T AT AT T | T FAioT 1 S =i |
# 9raw (Fig 3)

Fig 3

LyL, SHOULD BE EQUAL IN WATTAGE & VOLTAGE

ELN33131H3

2 A & gerar & stfafsswar (FfRgdh) F o whemr
TAT IR0 HeX & B : At § & diF Z3 71 # Fig4 &
AT |

Fig4

T+ 1
I+ + [—

j{ Y Vi Wy
S

/ i
! S ¢ b 4

ELN33131H4

3 fiet & 3 Zi H Aq FEA & 7= e U FIA (F1EA)
V Fued (FTSer) qAT W oS (FATEeA) % A A1 |

4 Faa UFargar U, @or U, 3 & o Foeai & for goeet
forr v, @ v, @ ‘Wgsea & forr W, aem W, & & st
f% Fig 3a & gurtam T €1
sraF g7 U, # awe Frwitea ofme # gosa U
JEHA B AR Fegar s w2 )

5 e U,V & e a {6 ot & Soft dater it argfer

f&¥ U, @ V& <ite st f% Fig 5a & qurta @ & U, @
U, & =T 7T 250 AC atee &

5A u LINK
Iﬂ T — 0! v @ w
\
\
\
\
\
\
\
| LAMPS
~N

Uz~ BRIGHT

5A U, LINK

240V, AC
SUPPLY

NJ/
(b)

IDENTIFICATION OF THE TERMINALS OF AN INDUCTION MOTOR (3-PHASE)

LAMPS
qa o v(v) ow
Uy DIM

fo
il
e

ELN33131H5

7 ‘W FURd T 99 efieal & ford 38t ave & airer w1 aun
e W, W, %t ave famifaa w1

fafer 2: aicedieT &t TeTIaT & 3 For () ST Hex F it

N TEAAT|

1 fAfy 1 frae 19 18 4 3|

2 affieer U, @em Vit o & 5 U, o V& & 500V (3+)

ford & atee e V #t aur U, U, a1 & = 300V (3=1) &
Fieediex V, &t 18 a1 % Fig 6 # gwrtar mar |

afe 7 TwHIR S s % Fig 5a @ gwiran wa & &
fore ot 2 R o RR @ S & ol feiw gu B
U aat Vv, g1

Tfe w7 w2 o« S % (Fig 5b) & Fortar mwar & at o
2 gu BR s R & SR & o o R gn
R U, T v, E)

Fig 6 A
U, LINK
L ~ — y v ( : w
\
| LINK
} u, L vow
240V,50Hz = o 6@
AC SUPPLY 1o o o
} W U Vv
|
N ~ ao 2 v (v ow
u
V| HIGHER THAN Vp ©
IDENTIFYING THE TERMINALS OF A 3-PHASE INDUCTION MOTOR 2
2
—
w

6 6T 7 TLHE0 TR & AFAT V FUSA & e &V,
TV, # ave A F Feifra w1

TS FUSA A A ETRT TATE ET & F AT &4 Ieal Feed

& afy v aa Rt it et T @ T 8 U gEn

T HES FIA T AUT AT & TEHAAAT LA = Fteedl
IO F3a ¥ e 3 TRwe R Ao ¥ s aeye i
fufa & v effme T Sies w1 g T v 9w

cull

3 HTE HI A FY A Ateetiex V, V& sifers g ot forep efifmer
a9 & ) % Fig 4 & gerian @ € (stafa U,V,)

4 7T ateedieT V|V & FH 9¢ At foreh fieer s & (srafa
U,V,) 3% U, V,# aee fawifea 53|

5 Fued ‘W & AT AT Hf ST A & THAT FX AT I8
W, a@ar W, 3t ave freifed w1
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AT FH &aT o FaT 3@ Aiew & efima DOL
T (RTEX)F AN & & ford e forw & =t efifme
T # TR @ AT A "R AT IR G Hgeaew
# for@ Fig 2 # aoia T e ehiem S| | oratem
Ed & sy o e f afime ot w iR
The Rt & gammee | afy wig s 8 at s
FIETF 8§ fraaw w0 aun s e 1 gar #W

fafer 3 : wwer T 3t wag & 3 FaT (%) IO HeX & HAAl

& g AT |

1 effFet #t (Fig 7a) & qoit¥ & g e | 38 240VAC
TATE & SIS 9T s & & &0 o |

2 Ffe o it at effee U, V, smwma e 13= U, V1 9t aee
T &< |
afy @ 7 o at fow efma a9 2 (sria U,V,)
(Fig 7b) U, 3= V, %t ave faweifda w3

T FUTA § | AT TATE T & At F TAR A & SA
Fed & | fY st R @ e (o) #R At @ e
HEg F2d & AT TE FUSA A diear AR et & AT
A Sean & afy qwe R A o R At ges i
TF gAY H ARty F qur fE Fued § HE e
S & Enlt s e wE e |

F 4 : = A7 SeE WieT & THEE # 9= w0
1 e St % Fa¥ &t 82 AT At & of arae #1
T | (Fig 8)

Fig 8
’
|
Lef—-= . .
\ Q 7@ N
I ™ o2 Yy Vi
P b Oy

ELN33131H8

2 I AW FT TEEAT & AT & T F¥ A e f&ar
IREAT AeY & At fHAetl | & i & qof & 9ar a0 |
W - 1 & 37 7 foredt uw feora Rar sroram oo & S |
T - 2 & UF & a8 UF el & g |

St FX {3 e o ToAdr & 9 efiTa e e av |
ITH KLM & a1 & Tmwifeha &3 Y amt & 88 efiaa
weR A € |

IR W A9 aF AT 7@ g0 A q* Refotaa
|l HT YT @ g |

oI 1 : = AR gATaa w¢ & orf st F=ae< (E.C.C)
e o1 gAFgie & 7 g1 A 1 Ohm & FH & Ydeerwardr
AT 2 |

o o A~ W

Fig 7

1 AMP
L O——>—t—=—

\
240VAC

~ oo Uq Vv,
W N w
LAMP GLOWS
(a)

1 AMP
LO———F—7—

|
Wo Wy
LAMP DOES NOT GLOW

240VAC |
(b)

N O

N O *—Oj

ELN33131H7

TId 2 : T d% FAET T AT & a9 aF 1 FAFgS F ey
5 ohms & &% &1 &t |

8 3 % fero Rar s wiex & fow e &1 Yar R
T | (Fig 9).

Fig 9
415V/240V, 3/N/PE ~ 50Hz

SLACK TENSION

X1:STATOR TERMINALS
X2 : ROTOR TERMINALS

ELN33131H9
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zatwswa (Electrical)

gawivee (Electrician) - AC &9 %5 Atew

v 3.3.132

WAl RR-IRT Tadd & 9 qohdt & a dAR® g a1 (Make an internal
connection of automatic star-delta starter with three contactors)

I I AW & A A AT qE AT Fob
o ¥ T AT WA ©R 36T VR & TE HET Ft G@=m==r
* AT W & ATAE qihe R F qga0 FY 3| w0
* UF N WA LT A TATAF R H FIFEEY TTAY VE-TT I F29 A aw q@e R & A= srafisd qod a=
o WY F At atee Reftw Froes i stw w0

o THATRA #ol TR AT Fl VT & ATT ST

o 3 TEhin & @y UF Tt ®EY | TEAR giNe T FwA |

sawward (Requirements)

/AT

Fade? T=a 100 mm -1 No.
T[T < (6mm -25mm ) -18e
Tt HieY -1 No.
SUHTOT/HINA

e @ &Y 8T 99q% 10A 415v,50Hz - 1 No.
EETford -3 &Y

10 A415vto 50 Hz -1 No.
3-%H A &l AT AieX

e HieY 6 i e & |y -1 No.

T

PVC [eies araT #1 A< - ATTRIFATIATT
2.5sq mm, 250V %T

3 cm ATHATAT AHTS T FIT -1 No.

FdT 33T FARTEE (CTC) -50 ml.

AT erET =T A - ATIIFATIATT
gt &1 ae -1 litre
oo A ETET AT ATAT - ATATIFHATIATE
T T - ATATHATIATE
AvE TIY/AVE FATI-UE X AT - ATIIFATIATT
A= 60/40 - ATATIFHATIATE
Al R Fora - ATATIFHATIATE

s (PROCEDURE)

FH 1 : IE-TEA TR-TRT TTET FT a1 FITFRA F AT ATARE GHAT H SATET

1

AIIUE § FHT ATCHICH X ST WEL % (A1 Teah! Hif
THT Y | T Flgded, Aavare R, @ I9 ged sanfe |

(Fig 1) # T 73 STATe et & o fahdt gU STey WRT
& T FaqT |

(Fig 5) & gfte #¥d §T Fae oiwe afkaai & forr Fig 2
I HY FAT qAT IO FX (AT TAATS, Bivgaed, ATAATS
Atex fime & i gwy)|

Ao afkaer (Fig 2) s it 98 quT &+ siieiifes =r
AT (ATIRT) % ford divgared TR (Fig 3) & foe=ror
aRuT & Fxw H T |

5

Y AT EF B ST R & ATaL0 F @it | ST ary
{33 T ol s #19E (Fig 4 LTLK @1ex) 8 siferafes
"X ST e F &I WRN & 9849 |

FIgded H g6 T & Gharad F3d g Aeel Hiex & a7
F F qUrTeAr A T W

FTEACY ATALATE (XA TATIS T AT FATEL AIE T AR
I

FTrgdeT & ATH JATET T T @R T

=T aftwer & A e w1

Fer=ror ooy awiy= & ford Taer T TRt 1 ITIRT
Y It s () S|

10 fAra=or afRwer it TATE TAT Frgdex H Gl 7T T35 e

% T G HH & ford ST A |
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Fig 1

OFF A onL
1L Ly Q Ly
7 (A O

al
=

——=—0
Fig 3
SUPPLY
0 o o
l o 0 O
= fw{f L 1
O 0. O
l l l o o o o l (L l o O o O i L l o O o o0
|::|—|~|~ : l::l—|~|~ |::|—|~|~
- T T T.O o o o . TT T o- 0 o ©0 T T T o O o 0
0.0 o 0o o o
11 STGRITH B AT TT GHT ACHICH T ST WIEL F Aeh R .
. . S ¥ ICTP # ww faerieor #te & forw shw & ot
TRTYT FY T qAW & ford ITHT AGAET o | it & e @ ot

12 3 T wreT & ATy IROY qRE & AFAR AT Al CH
WY TR WY & ford arfvs ooy &Y ae wmaar &3

13 &% T AleX & ford =X W I A AT HH

14 WY %7 A1 ATSIAEF TR ST &IET & &7 A9 B =TS
q ey w9 |

15 ICTP f&r &t o= ¥ | &Y FR1E a2 Hl qad AT &t
TETOT Y |

16 & HieX AT Tl HF AT 70% T 95 ar e e
F et F T FTgFe & Gad adT a< e & @i 7
SEToT FX |

17 wTE Feq F I: A q4T I§ GATaa w3 & drex & a7
I &S TWIT T 2 |

18 =fa¥ aite et #f e 9 & fehafead ¥ aur S &/ we
S w
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Fig 4

SUPPLY
(o] o (o]

T
M
o]
I'LI
l_

| J> J) l <;> o o o | | l l l oko ko o l l (L o o o o
- - | B |
= . T|€|>To .o o o I: T|T|T oko O.é I: | T|€|>T ko o o o

o o o o o o
- MOTOR TERMINALS

ELN33132H4

Fig5 19 T Aiex &7 I7: =1 FEA & ford =IE qed H qamd | 3

il Wrex =1 & & ......(Fe ) E
) s sTop oo 20 siax @ Rt & 37 &9 % e e wfe a7 & @ W
Reser | oLy Q Avex & = 7 B & R et Frowd 7t aifda 31
llll Y

Y Si i]bhb\ MAIN ﬁ{jj/ﬁ[«[

ELN33132H5

FY 2 : A FRFT F Y TOd TR ST Toq® ®t AAE AT Ht TAT
1 STgewrs & o7 STiAfRe Fveer & e sifel # ok @ T 3 (Fig 7) & @ahe {33 73 sicrafes @ Seer wiay & aidfis

TET HT T X | ATt % AT A |
2 (Fig 6) & siat & &¥a 3% T qredt Wt & AT garsa | T

1 e e, 2 s

2 e, TR

3 e 4 e,

A e 4 (Fig 8) & Wi aam Fri=ror sy Asirag &1 0F |

5
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Fig 6

Fig 8 b L2 Ls

1 3 5
1CTP SW /————/———~/ =—s =—/—s =——s

N
IS
»

(2)
o = 0 0 |nnn
F,,,{,Oi, 7057{OL
o | ||
5 ‘ M—l M_i M—E D:; D:; D—E
<:> i _I; 4 _IE___ 2 4 _Tg
@ GREEN PUSH-BUTTON @ § } vl W
@ RED PUSH-BUTTON % } \&L\
w \
5 Fig 9 #T I ¥ U & dar wifeh 7foar & forr Fig 8 # e i e w, |
7 A A ot v | 5 3
|
6 AferAfes wR Seer TaTa (ITIer) & ford uerer siiv Fig | 21ji22 A ~
| CR
10 7= fre=r afRay getee F AT | AeEE arE | [_{ | pad
Hehel I 33 T AT w JeAw w | (Fig 8) } cR T
| I N\
7 SAterafes wrad & ATaor A @iel T I arer 23w qfkyyy | R
e | | H (w) Ak
8 FgaeY B8 T § fHhaATd Fed Y TgATH & Flgae ol ,THT CHR JTDII, @
o oy o st . . v .
9 fiw gs A1 TN Fleae AaTare el &7 qul e T qe A I A@ %
& fhe w4 | a
10 | AT &1 AT & TRIT A FT qTY LTI |
Fig 7
4,8, 4
ololol ok ok
®

ELN33132H7

HA T TSI ATAH] FT ITANTHY | IR srd 790 |

11 ST T T qAT T THT U AT AT X Feal =Y
% o IUaY 7 &7 af Fgae< AEATATS aAT SGAT & ar
TWIEX &l fAhTel TAT TXAAT LAY T XA % ford THAA
Iyafyx J1$ 9T HE |

R ¥ AT TTAK W1 Tgel AT EHeT & qT qeaier
A & fordt arferew o st gian & @ 7 v AR
I #T TF faay wiwret €1

12 FTgaey €Y IR@T J9T &I & Aae ¥ |

13 =T o it g 3 T97 Fgded & gad qu7 a5 8
& q% I ATHA B ford ST F
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14 SR F FATY AT LI ST T % Wfth TRIT qWe
FIA & ford 3T SrgHieT o |

15 qfRay @ & AFATY W el FTe I Itk TR & d1X
I &Y |

16 HIe & ATTE! [0 F 98 SIS AT ATl AIe< & ford T
B IJIGTHAT AT AT |

17 /e F WIET & T 3 T AT H qeT F2 |

18 WIeT & AT FY qAT ATCH Hf T&T ¢ | A FL o6 o

19 FIAT T I 1o |
farm ey o TR HwEye & Seet gayA # aRafdd gar e ?
a) | WA & 70% & AE
b) amaT= wfy & 70% & FH

| g F TAW & TR fres R A e oft & S
T LA FH IT AT ST & FoTTeh FTLT Tk JATeredt
= frfRe &9 & & a1 sfgs aw" amar 21

20 € T Ht I7: T qTAT A H< | AIET & ATAT § Hig THT

A 9% =T =W e 7 JRkafda gtar €| T8t ST AR
21 ICTP JaIY e &1 @ie % ToeT Hie< 7 S (T8 )8
far=T #¥ |
Fig 9

SUPPLY
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—0

STOP

o O

‘ 1(L al sl 1412 18 16 ' ) 1l
A1l | o (o] (e} o A1l .
L1 | [
A2 T T T 6 o o o A2 T
CR 2| 4l el 13 11 17 15 4R 2

MOTOR TERMINALS

i
TRl —gglc =

sl 14 12 18 16

GT 13 11 17 15 A&

TIMER
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!
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A2

14 12 18 16
o

o © o o A1 l
o o© o o T T

13 11 17 15
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Fig 10
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zatwswa (Electrical) e 3.3.133
gawivee (Electrician) - AC &9 %5 Atew

DOL ywad# (RTY), TR-3RT A DA TTHEMHT LT FT TR Fd ¢ TF 3 & 907 A H

SteT, A w1 WX =@« (Connect, start and run three phase induction motor
by using DOL, star-delta and auto transformer starters)

IEA I T & A A AT qE AT b

e D.O.L. Y& & W & THA FIAT AT T@A=AT

* DOL ®TEX &t SR FIAT AR Fegiet Alhe WA AT

* ICTP ®fiel 3i¥ DOL ®TEX &t 3 & Wiex & /1y At

o FER AT Ret F:i T F30 AR FT WS TS Fqgqw_w

* DOL ®WX & gIRT 3 % AT Ht AT FLAT AR AHAT

s FR-3T VX AYA F AN FT (@A HR FAF B e e

* 3 T AR o AleX & AT T T IT T H AT

o AEY FE= IR F JgER WX @i RS F:t qwEte ww

¢ WY I@T VLI & A F AT FLAT AR w0

o HieX & o 1 e Ft wgadE w0

* 3 %9 TRTW AT F WANAG FHEAR AT FILEE & qF ©ET & €7 A AT
o AT ZTHFHT AR FIETEET F TART FQ §Y UF 3 HRaTel Seae AieX Hit a0 FEAT A TJor |

samward (Requirements)
ASR/AT o 3-%F T HoT YT [ieX
o 415V, 50 Hz, 3HP, 5 HP -2 Nos.
" RTETE AER 200 mm -1No. « w1 % &9 10 amp 415V #1 D.O.L. -1 No.
. lEi?vlﬁh‘&rZQOmm,BOOmm -2 Nos. . Rr w722t =TT 16A 415V 1 No.
* T T 100 mm -1No. . TPICHT 16A415V -1 No.
o T T 150 mm -1 No.
MI Tfiex 20A, 10A ~2Nos. ~ HwmAl
M ateeHtex 0-500V -1 No. « PVC @ftra, uher o<t aiam Faer
+  IHHET0-3000rpm -1 No. 16 SWG, 18 SWG -0.5m
Jergfrr . ﬂ?ﬁ?ﬁi’ 2BA.30mm &%=
o a7 a8 iR uF T@ - ATATIFHATIATT
o 240V IR FrEETeT Fverrey SaE o TheT A qEY Aol 2.5 mm?2 - ATIIFERATIEAR
16A-3 aTax dfdhe FTeae &, 2A-4 sfaaess o Gl TmT 145WG -8m
=T AT FiTFH B - 4 Nos.
o fa eda R, 24V AC StRfET Fre
forew 1 styar 2 aTaRuE: go #ede 8t - 3 No.

wtwat (PROCEDURE)
FE 1 : DOL ®TEX FAFE % WRI H TE=WAT, 3 T FSH AleX F AT FLAT A T

1 & T 3 % 3Tt Tt IXOT HieX & A1 9ET 7 fFaer d e 2 |F THTE (FeAex giHe) AfawR Re (sawars Re) 3318,
1% o /AT T qeA 3HE, I FIA AT ATE9IF 99, §F AT
Faed, for TuT yad® (RTEX) AT q9T Sa & T

AT |
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am T feEwo
FHTAT, T8 HTE oo AEfom g T
TBTT, TG eveeeeeteee e e e e e e eeee e e e e e e et e e e e e e e reaeeens fAateer ofF k.w/HP
ETRT B T fafeor St amps
THIT BT THTT oo RO T e
RO AT o Tree TETUT AT o
3 U STIRWF & AT awgAl H <aa 2 # fora | Fig 1
9 ON & OFF BUTTONS B
3o 2 Z8 2 " N
aEg F A Or@ ]
1 ARRANGEMENT || TS BuTTON
2 o@o @ §
3 o Q,
INDICATOR
4
5 } AN \ J
6 105 103
141 115 -
7 3
ALL DIMENSIONS ARE IN mm. b
8 DIMENSIONS OF BASE AND COVER OF DOL STARTER %
9
10 Fig 2
4 T (Hi<Fe?) aoT Afaw Ret & amy agt faeeor it sow ®
sfiera & waon: sfvafaa w3
5 #eh faelt a9 e qerad auT g e, 99 av @R -
AT, A alee FUSIA At WX Rt I frai=or, s / @
dT Rt U q9T ITH TATAT T AT qAT IF H1 |
6 = T FUEA (ET3A) T ngﬁ-’( (Fr\?vrrs:) T frsor g L LOCKING ARRANGEMENT %
# WA el HETIF G0 F1 T GHIA qTel SFHTelt PUSH-BUTTON STATION :

F 9 |
AT qAT YT ARG F 3@ q>qT G F

7 U, AW et TAT Iads AU St § &9 fost o
aRIew & fogt &t qeam |

8 fawe R, I diee Foea (WTEA) AT AT ATH T FeA
& @y fi & D.O.L. wads & ford ot afiaer s ammsd |

(Fig 3) =11 §Iff & o1 @ex agiat & arg sfawme Rer Gt o
9T & H FE G fbATiea gl

TTF ART g9 % fordt wan fogtw fomtor & wae (=T1eR)
# o FeaforRae s e mam )

Fig 1 D.O.L. ®TéX &T TR AT AT

Fig 2 &aer o1 9eq

Fig 3

ELN33133H3
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CONTACTOR

ELN33133H4

9 @ F AAVF & AFAIRd FIH |
10 ITATYAT B FaaT ATUTL G198 H AT 91 &1 ST &
e w9 |

I Y ST @ AfE FR s o w i s
|/ HIHF qAT ST e R F PVC Sawer e Jenm |

ELN33133H5

CIRCUIT DIAGRAM OF DOL STARTER WITH PROTECTIVE DEVICE

11 AR @ #t ASTAAT & -7 haed TR & I Hi
TEA | 8 & fordt Torew # Bied gHAT HacH B AT
T Fe |

12 AT A & AT gH-AT Hacd Hl daeed & |

13 g% T Faq Ft U atq w e Facw, wads &
Y = FATEet (FHfAoT) & s 7w+

14 D.O.L. Fada® STiafR® e &I % 0 q%&€d & 0F a1
yzmﬁl

15 AT BT & I ALRF & T HI |

16 Tad 1 IFTL/S6H T AT R HE % ford Tadeh SATeR a1
# ot &t wea |

17 Jad® &0 FAR[HT X IJATYT FY |
T (FTeR) F Rt wi gun gt e e 6 ke
FEA THT TEAT RIS FT ATH A Y I qee FoS
(FTEw) ATt Shuw w1/ w6 #R
TATUR H AT A & ford Ager a1 Bre a« &1 o=
F|

18 ICTP f&r= & g1 g&r Ifl (718 &l Tacia ST efiee
& g w2 | (Fig 5)

T HWT 39 it ford Wiex a4qw ICTP & avy foaiw fomat
TAAE ATRF ARG Ft FAAT EAT Y07 ARG {340 1w

£1 37 Fig 5 # REm M vads sma & = 9 33
T Yad® F AARF AT B a9 THA & |

19 (Fig 5) ® F91T% T AT AHIET TAT AteeH e & AT i
T GHTE ol YT AeY & W@ AT effiqa & e

A &/ G BA AIEY F e & qF Iq AfAz=ar
auT Au F o st w0

20 & ] qHHA ATA (AT (FIS ST ) AT (3T ToF T3re)
FT WX TAT &1 AT ICTP &= & e aur sifafesaar
TAH B T | & AAGAr & qwgT F | (Fig 5)

21 AIeT &7 qUT ATS GTRT &1 AT FHY qT Tadsh & Aa¥ Are et
F 39 fAgier @ & #1|

22 Wiex & 7% wfve fAgieor ¥ = #3d gy w=ie & fAutar
FRT AgETEd Sfdae (FT) TS & ITa FF |

_TT% AT 9 % R Fide s witw kw faior &
o a st = freriRor & ford adigen T & s w |

FRETTAR 3% J W G |/ T0ET "R F A1

23 ger YA § g AW 9T qur 9% w1e et
FT AT FYIF § FFARA F |

24 ICTP f&r= sffq & |

25 WTET F AN S, & & AeT F AT F+ |

26 ST F G STwHieY o & fordr srfer & we |

27 ST AT ATHTY &9 & o= &l ST T G H I 4T AH e
% 919 &t 9 |

28 IFHHIET & gerdar & e # arafas Tfa &t 919 |
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29 WY & & da7 & ITANT & HieY & & &t 31w #:< | g3

30 e &= &t ATh FY TS H (A qoT T Hi [A=8 ®.| we
Eadl g W<

31 gearstior (Rwntwar) T &1 A1 < 7T AT &1 2aat 3 | ford |
32 AU ARIF Ft TAF fF@ |

7
1%
3
3

FE 2 : AC-3 &l () Freedt (Bherel) fioRT (Ther) SR #ier #it 2 IRER Tda® (RTEX) & ATe] FIAT, AT HA0

T qRael FEA
1 WX % A7 T3 {992 it 98 T AT@T FX qAT a9 4 H 5 |CTP fer= faar mam & ST @Te a9 Hie< Hit AT Fid
fora | T IOT H9UF AT a9 a9 6 AU AgRNF & AGAIfeA
T 4 FTH |
®WET: a9 g fawe 6 SgAIfad AT & AT AeT e auT |CTP &= & awee
& FA |
Figé
PE———————— e e a} 77777
2 To foT #t s F FA B FA HI § e A #7 i ,LW/W7IT }
e S
3 #iex % A ATaor H AT WY & ATAA % ATILT Hi IR
Forret | — | i
T T R A e ¥ R mpent R e Wiy X -
T: efe BT aRT &t U, V,, W, R U, V,, W, 7
# aee faifea 2 #) |
4 SO s e el AT A R s A e ) ) )
T AT I TATAT (AT ) FT ST2A ¥ | g afoe =+ §
H FATE AT 31@'91?7’ T IFH a—gftﬁa?r FY | LAYOUT DIAGRAM OF STAR - DELTA STARTER CONNECTED TO THE MOTOR %
(Fig 6) & Rmame (demse) s (Fig 7) § = 3= Figs
QT T FA-TaE JeE a1 (Figs 8 T 9) It o L (}:7;
# R TRy el Faer s et ane % R R JEY
™ &) La—‘[o*—E—oj‘— é)
_@
- R S EEd B e EEEEE |
ri o
L . | (STOP)
| | LEVER PLATE b PUUNGER
| e A
A CONNECTION Vi w, — [ I
A :
U U, o ! STAR
Vzu UW1 ! —LtJ,,, J POSITION

ELN33133H7
ELN33133H8

STAR-DELTA STARTER CONNECTIONS STAR - DELTA SWITCH IN STAR POSITION
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Fig 9
®
Ly
% oUY
W.
A ——— — EEEEEE—— — — N — 2
\,%
A —— —— — ——— —— — ——— -
X A 7 w
***************************************** U, 2
(32
3
STAR DELTA STARTER 5

7 wwmg L, L@ L& &1 deed #i (Fig 8 a1 9) # gortd
T qgER g e 8 S

8 Fig 8 a1 9 & I T AT JT ATIA Haed & AT X TH
AlceTex a9 e fea= & fredt o one shaed & =oft 7 srfiex
N A |

9w HRAT | 4 TE Atex Feieor & sgam If+a wo qew
F A qAT TS HRAT F gF @ 7 T |

10 WTeX % quf AT gTe (g % sgar Afawe R (smaars)
ekak:ckad

11 e = wes a7 AfeT &t arel &H & at o7 (§) IJTae
F |

FILTTOT: el ® FQ SR qUT qeaat & o A=
Y| IV AT A ATAIGA # |

12 g fE= ot X aiceHieY ITedih & 90 F¥ 7T efvea
= @ forfy & fAftaa w7 & g9 qur 9 99 g9d=
(FeTfT) F¥we IXOT FX AT I daeA 5 A ford |

13 e T ATHH BIH § ATLH FT F FY TAT GO T 30 R
saeT | oA o | {6 2fvea it swr farfa # ffvea =0 &
T |

14 ot & e & Tt #7971 I¥ a7 5 ¥ ford |

& d 5
.. feramor 15t @WTE 2M e 3 =W ERIES
1 TR (FATE) Ateedr dtee
2 T g (' fRrfa /) uferEr
3 T g (ST ferfa #) uferr

15 =fera ferfa & AieT & ot 59 9T &7 ST FY 9T 9T &
T &t 3 6 ¥ ford |

2ad 6
.. = PUEEIRER
1 o @TE wEET Rto L,

YtoL,BtolL,

2 fadfr =ré aw@wT Rto L,
YtoL, BtolL,
3 g =ré EuT Rto L,
YtoL,BtolL,

TofRrwd : TawREA (NSQF = 5) - sams 3.3.133

16 T Jad® & @I ded &l qa1d gT WieT Hf UH |

17 7ox &= &7 (7% F a9T FIA H (A |

1831 AT & Ao R’ @1 Y’ it e efiaer L, aw L, & oo
# a5 war % Fig 10 § goam @ €|

19 71 = & %yt # o |

20 7% FAE 12 & 15 FF S AT <o 5 T4T 6 F F=AT i
for |

21 AT Uk FATS & [T BT A6 HX q°7 T 1 Fobred
foe ATET Fareq Y’ qr B swHen: efieer Ly e L, & oo
§ agar ST % Fig 11 & ot o £1

79



Fig10 ;
| |
L ‘T: ‘ @ @
| |
|
| |
L, ‘7“\_,’_‘ I
| |
|
| |
Ly R ——
L _ d
. s
\ (] &
} L ) Y } 3
Lt ooz
2 g7 feaw § ™o # e |

23 9% FHiH 137 16 F FEH AT ¢q 5 TAT 6 H o7 |

24 HeX Ft Wk AT oA & fGow & gz #r f@fr & aw 7
AT Ser forg |

25 Ter = FF T6 FY TS H q1ex (a adr g1 awaeeat
FT ST H |

FE 3 : gEATAd 3- ®H ATOT AT &t A@  FAEMHET TET & FRT ATESAT a>T AT

1 3 % U1 Hiex & WL quT AT f=swar (FTerger) i =
I
2 W% FREEE ® IS THEar & o i F1 |

3 (Fig 11 @ 12) 1 TS a9 | 31 | fAmforfaa sdis
T AT Hobel FArerdT & 2 92T 36T swre & ot wfaferar for |

Fig 11
N 415/240 V, 3/N/PE ~ 50Hz
Ly
Ly
N 1 1 1
Faf] ] ]
P AUTO-TRANSFORMER TAP SHORTING CONTACTOR
k1 - [+ Is 1s [FRERE b lls
\2 \: \e PA A S W A R S |
1 s ls 2 T s 2 e s 2 J4 6
F5 HC-[€ fC1 1 - n
2 14 [Sw M | 5 6 5 5 6
v L 3 4 3 4 3 4
/ 1 2 1 1 2
U K 1 2 3

AUTO TRANSFORMER
a) POWER CIRCUIT

K1 =MAIN CONTACTOR
K5T, K6T, K7T = TIMER RELAYS

1 | [

P 2 “ 13 K7T 47 ka 4
13 [ 17 O V1e 41 Y8 13 p2
14 7(*18 42 K4¥1q

K6T
23 ) 23
K3 \og K4 Nou
1 A1 A1
K6T K7T
A2 K3[A2 A2 KalA2 A2

b) CONTROL CIRCUIT

ELN33133HB

4 Fig 13 & ¥ SIgaHH TS & ford FIgae ATel ZHEHHT
IT HieX & TR Th A1l a1 |

5 U JRATaH Il & EId G (FTedey) & fafsr et
& fereifad & |

Fig 12

I 1

< TV

- AUTO-
TRANSFORMERS

D; TIME DELAY RELAY

ELN33133HC

*KEEP START BUTTON PRESSED TILL MOTOR GETS SUPPLY DIRECTLY

6 (Fig 13) &t SIgw" T=1a & ford e fAe=or @ sfawe
foo &t gwfoa #3a gu e aRay gy & s |

7 (Fig 13) & &7er Ft amexr awe T & qof F¥ |
Tt TgA & o uf ooy = stgeve & A

8 @ & AR qWwU Hf a |

9 S, & #t i F FpFe 1 T i F |

10 ST Y {6 T ST AT & U ateear el grEawH & &
ST @ 2

11 927 HeX & rpm F 79|

12 FTegFe aar fhe S o &t =t &< |

80 TafRrFa : AR (NSQF ®R 5) - s 3.3.133
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zatwzwa (Electrical)

zawivew (Electrician) - AC &= %=t ®iex

v 3.3.134

g R wiew =1 Tew afaiy |/TET & ST TR AT, A FLAT AT T qRE w31 A o=

fagwast w1 @@ w3 (Connect, start, run and reverse direction of rotation of
slip-ring motor through rotor resistance starter and determine performance
characteristic)

SEA @ T A & A § AT T§ A &6t
+ 3 &7 ferw R Seor Miew & @ ot fawor @ aeAr i SEe s A
+ 3 % fRr R geor Aiew & =fimet | geEEe
o TeX AR T & WEN F T29 H TEROAT F AT FIR | a7 T H AT HAT

o 3 %y fRaf HRor #ew wt Aew qfeY TadE F g AU FIA, A0 FIA T>qT ARG F AT
o WEY qUT T[T &RT qr 7ifer - A=
o i F fmert i aRawt (Tga) w0
+ 3 %y R R Svor Jtew wit wilva # | qun f&w w:i A

samward (Requirements)
AT/ AT IYFHLOT/TIA
o A HET W@rEIT 200mm -1 No. « AC 3-%7 femfR #iex 415V, 5HP, 50Hz -1 No.
*  Fnge =9Fd 100mm -1 No. » e wfawry =T quf #e
. ZoEgIEE =91% 100mm -1 No. 5HP 415V 3-%q &g f&r geor -1%8c
g=%@200mm -1 No. o Fifyw wIRka ZFaer guf &< -18e
M| ateefiex0-500V -1 No. KILP
« &Y 300 r.p.m& 3000 r.p.m -1 No. 2.5 sq.mm PVC i 7% wepfife e -15m
MI e 0-20A, 0-10A -1each PVC ffm =1 @ 14/0.2mm -2m
« WX 500V -1 No.
e dmr HAT UEF T -0.2m
Mi T 5-0-5A ~1No. G.I. T8 SWG -10m
st (PROCEDURE)

FE 1 WeX Ty WX & g7 &w-Ra gewm Jtew f g, 9 #340, 9 R aRae w2

1

& TS AT qAT WL & A 9 fAaxoi At daer 1 9 2 |
wH Tl |
3 % fero v seor #wex effmar & efimat &t ==

Thme & et R & sifaf=swan (=) @i s w
gu e & =Rt | e A awar F

T TTaLre @Y &1 AT q&YT & Gl Tea a7

TR T AT A A AT I ARE A AR
e |

(Fig 1) YreX wfediy " #71 fam (|sse) dar @
(Fig 2) wira afaw st an & (Fig 3) fesror afeay
AR 34T & quT (Fig 4) T TRy Q341 @
I ARTET ARG | AT F: |

82

Hiex & freieor (3fEM) & srgam ICTP = #aw qor w71«
AT FT F99 F |

Fig 1
3+PE

3+PE

é? 3+PE

3+PE

3+PE

©

3+PE

g —

LAYOUT DIAGRAM

ELN33134H1




fAEtar, ST AE e fateor smafa Hz.........
THER AT 5 e fuafzor e 0 Hp.......
3 £ frafor gt
Ao s, TET T e
ffafRor ateear AeiRor aRT e
e 2
AW I3 WX # fERw
famtar
s Volts o wfaetas wfo &4 -
T Amp  HP/KW
TreY gfay /e g e
Exiic TAfF =T
TRT 3TTRT WEY & TH
Fig 2 Fig 3
R
: °
B
( Jstamng OFF %
Position g 5 4 3 2 1 b E|l a ‘La
L R
2 13 K, 14 g
CONTROL CIRCUIT DIAGRAM UEJ
D.O.L. STARTER
77777 1
|
|
|
|
|
|
i
HOLD
5 PRESSED TILL
THE ROTOR
o }— ON  RESISTANCE
3 6 1S
p COMPLETELY
“Z" CUT OFF
POWER CIRCUIT CONNECTION DIAGRAM d
RUNNING POSITION
5 ICTP Tex Sfa<ier ©Td¥ a7 e HT e are TR e STARTING POSITION
F T TAT I AGIYF § AFAIRd HIH |
(Fig 4) st ARtesi & ford famm e & sxaeiees afvex
# e gt et 2 3
CIRCUIT DIAGRAM OF THE ROTOR RESISTANCE STARTER %
WITH I.C.T.P. SWITCH & MOTOR é

TofFrewd : TawEA (NSQF =X 5) - s 3.3.134
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6 T e @i 7 Aiex & ford @ & &7 o 60 & awey
F| (G.l. aT 8 SWG &t | A &l d%e ITANT &) |
7 WTex e g7 ferw 9 et &t srgwifad s (Fig 4) %
FTATE T FY JAT AIF & A9 HI04 |

8 W & AT FY 7T AleT & IS F AR g&=F = &
Stea e & w7« & Iude & |

HiET F ARH FIR qAT TOW & ford

9 e gfawry wreY efe & Tex afary & ey =Rafa #
@ |

Tex afeRty # w7 Rl awmee: ' | e
fRufer ar ot Rafer & awe @3Fa & Zel £
10 e F WIE I Te & a1 | =T T de Hf qaqTd a9d

e ¥ forfa o R em o sy &fa 9 st =&fa
% e gfawy & efvea it X fiv g |

11 S AT & THT U Fieadiey, e & qrsdiF &t
g 3 ¥ ford |

12 @TE 9 deq & I i o ¢ |

13 gow & oo #t Ate F | gAT A R L gl
14 wif F 71T FoT Taw 3 W ford |

15 AT Ft TaA & ford WX F AT dea Fi g |

16 WTET & AT FIA T TATH F¥ 9 e T Sfsed I
#1 ferfa @ € | Aifex @w =g et &9 Wex gfawiy fisa
wréw fafa & s (Fig 4) wiex famft ot wranfas fafa
# ar I frfy # wtex emis 7€ enfl

frforfem it siter &%
5 Atex gfowry 2ftee o frfa o= &t &t = /e wt
a1 far S FFar € |

o ST Tex afaiy & fvee st (werfe) aur e et
& i Arethe fRafar 9 et at Far Aiex Ft =1 T S ashdr
g1

a3
(L g staat & @)
AT AT qfaAy = .....ohms
® ATEA ateear wfeT AT TRAT T AN T F IR T Qo Trfer
T A ofeme | offmT | T ofRET rpm

S Tex ity &1 2fvea wrer feafq o2 &t at #ar Atex
F AT AT ST FFAT ©

s g &t fofag |

17 ICTP & &% %< a7 T8 FHAad FY A1 aA1s 8T8 g5 &
T R et gu € dur geiae w@e oY | |

18 Fig 5a ¥ F9TTar & STATX AieX efi=at § =1 Fig 5b # Foriat
T SATATR R ST | FIE &1 ATEAL AT i T TG |
ICTP ot Rt Fhaelt it a1 ®TEX Ft AT AR Fae
N TIA AT A TR &

19 IS Ft a8t T &= Ft 9 F T AT H TAT oA
5 farw T Sraror Y T ford | g A fRewm e

20 Wiex & U YT Ra= & a7 F a9 TS S (@ qor
Fad B [T F|

L

POSITION|

STARTING!
POSITION|

POSITION|
STARTING!
POSITION|

(a) TO CHANGE THE DIRECTION OF (b) TO CHANGE THE DIRECTION OF
ROTATION OF THE SLIP RING MOTOR ROTATION OF THE SLIP RING MOTOR

ELN33134H5
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FF 2 : f&w A desmm AieT #1 qev famwaren w faia w5

1 9@ & JgaR a@egT &t a9 (Fig 6 & 7)

Fig 8

2 I o= A giAafvaa #¥ % e 39 1 e akey aw

I | F9a T SgEr & 21 (Fig 7)

Fig 6 g 415V/240V, 3/N/PE ~ 50Hz
L2
L3
N
e ) e
Il 4|l
A2
{E}{m o
Al
VW,
0 Vs S2+ \

{D\ R A[F
§ I8 1T

X1 : STATOR TERMINALS
X2 : ROTOR TERMINALS

1)
ELN33134H6

Fig 7
415/240V, 3/N/PE 56Hz

L1
5

4
3
F1...3/|E]/
4
3

\ _
o

j R

A2

K1
R1 A1

b) CONTROL CIRCUIT

:

a) SINGLE LINE REPRESENTATION
OF CIRCUIT

ELN33134H7

iy AT WY 3H & Y% F1 & ot Fig 8 ® awid &
ARG T ITERT F2 |

TS FleedT &7 (AuTRd 714 % forg = &< 74w ICTP fa=
& AT HY |
HIeX & A A T AT Y|

415V/240V, 3/N/PE 50Hz

415V/240V, 3/N/PE 50Hz

(b) SINGLE LINE
REPRESENTATION OF
CIRCUIT (a)

(AﬂS-O-SA
\ZJ

X1 =STATOR TERMINALS
X2 =ROTOR TERMINALS( )
a

ELN33134H8

HIST i Tl &1 gl HT FT FI §T Ue< & TRy qfa<eg
FT HHE =T & A qF 7 H | |

T af¥ay & orfie? & dahas & w7 39 | aur Ias
oft e 9% gte i AT w|

o =<t it 91 F q9r 0% e & ford snfiex d%as &
gl &t AT a7 da 4 7 g |
T T TN d%F 25% 50%70% T4T1100% S T & AT

arfae & quT g3 fRfa 9 afd fme efiey & et &t
e &t dad 4 | o |

H{ieET q¥ W 21 Iqk ST ATE A T 91T & A Fan
AT HqFAT |

7E giteaa # & Tew afeiy =z tvea oy Rl

H & ST WIR 9T A g

o stEe O¥ Tex gy Agfa ®ex # agfda dgfd &
FEY BT 2

=1ferd & e e g Ay (f) o smgfa et €1

f=sxf

10 qF & TIH F

Thex AT fbere=
e (wTee) fhaet f

fera =

T e #1 woET w7

TatRwd : gawiEd (NSQF &7 5) - 3| 3.3.134 85
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a4

WY 4T TRER |

I e

A= qiq dFT

e (S =1/f)

A AN

AT 1/4 oA AT
AT 1/2 G AT
T 3/4 T A
T Al
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zatwzwa (Electrical)

zawiew (Electrician) - AC &= %=t /iex

s 3.3.135

S TV & TRITA oA AT /e i garan &t 7 w1 (Determine the efficiency of squirrel

cage induction motor by brake test)

S I A F A A AT AT A qa

o HieT F AW 7 fawwr & sh@ diew w71 == w7
o AF F ATY TRATAH AR F o awew qu aeor Fe 0
o FATER qaT & reais | futa Fve &=

o HieT F FAT T FLAT

* AT T WX FT ATE HT T

samFae (Requirements)

AT/ IUHTT[AIA
THHTET AR HIST HT 3-%9 Tt 90T #eY 415V, 3HP 50Hz -1 No.
300 & 3000 r.p.m -1 No. % 9TRA =raw=m DOL =Y 415V
M atefie (0 - 500V) -1 No. AC 3%, 50Hz, 10A -1 No.
MI sr#tex (0 - 10A) -1 No. A & Haol - AEARHATIAR
TEATE T8 IaY Hiex ICTP f&r= 16A, 415V -1 No.
500V, 10A, 3000W -2 Nos. a1 e (Ad Size) -1 No.
FATET gar 10 kg -1No

wtwar (PROCEDURE)

1 9RO HieX & AT 981 faawor &t daa 1 # forg |

2 9w 9 ¥ ¥ & faawwr fafader & o Sugw = w0
FreewieT FHeT g1 T &7 I3 9 | ARG | qiF T
FgEE T aar | (Fig 1)

TE T FY 1 AU | AET FT AR 27 & T2
X % 9% g7 7T & Sh ww & FERE (| J=) E)

SF FH AT T AT A HY FAMIGI AT & 1 reft et
7 fore #¥|

Fig 1

10A

DIRECTION OF
ROTATION

500V,10A

- HAND WHEELS

SUPPORT

Sg SPRING
BALANCE
SLACK

St SPRING
BALANCE
TENSION

BELT

BRAKE
DRUM

|
|
|
N\ Sk

s . N (]
= S~ — s U \\—/ |
> | T |
oy |
e L - |°
e IS ] R
<) \
I \ T
S ‘ E 500V
S~ — R P
/W,

ELN33135H1

500V,10A
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4 |CTP f&= «f7 &¢ | Alex Ht FH WK I a1 |
5 wfa Ft ATY daw 2 % fod |

6 WY T I WX ORT HT 1/4 o d% o $H I o a7 ar
T & fordr Ao A F |

A% TH FT AT A Ht ATALTF AT T qqT FEta
Eod|

7 FAMER AT F ¢ A9 @S S, T ARS Sg A
9T 2 | ford |

8 dleHIaT, JHIET T qTT WX FT TTSATF daat 2 § ford |

9 #Yex F wfa & g Wik fRfa ax 719 ot 39w 2 # foE |

10 fferr w2 aeren & o 92 6 & 9 Y SIe<d {IHET TS
113, 1/2, 3/4 TAT Tof AR T

11 9% A & AT dT TH[dee FT TIeg & A9 |

13 STqet F AT

et A, T = (S; - Sg) X (R + t) Kg m sfef (R + 1) #iex
(St - Sg)Kg & & syt aurr fore &t ¢t 3 # ford |

14 faforfad g 93 #2a gy et &t 7o & |
fasta =1.027 NT ate
N = T9=x ufd fiFe T = a1 stred Kgm &

15 Hrex % faeft #t TRFfora F¥ qar aa 34 ford |
faeft = (W, + W,) are

16 #ex & F&AT H1 Fq AT ALATET FL |
(geaar - fota/fAasft)

17 KW H 9T F9T9 % H S&1dT | e & ford U1 & et
el

forend
12ga# B ‘R = m.
YT {IST T FEAT

T [d< #T At m

a1
fomtar &1 A
Fieas &
BT e
qraY e ¥ KW/HP
T frerfeor
QT F e .

T 2
®d. | rpm ¥ T AT F TA F A "’"E"'"E‘ 3“"3.? e Fﬁ'&'

S, S, qrEATH qUIT® QA

a3
" SIS I I et T 1 £ e (W, + W,) FerT
1
2
3
4
5
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zafewa (Electrical) v 3.3.136
gawnEe (Electrician) - AC &9 %ot /iew

I WX AT FTEF e T | S ot TR FA W07 AieX &1 garat 71 w1 (Determine the
efficiency of 3 phase squirrel cage induction motor by no-load test and
blocked rotor test)

IR ¢ I T & AT A AT AS A oA

o &t TE 3 T TS B U7 AieX & o IR WIR TR FA
* 3 % WERH & UXOT AieX & ot T T WeX T wit FAT
o gt WX wR RR @i o Faw w1 @ A w

samward (Requirements)

MR/ATdE=S IYHLOT[AINA

e MC dieHiex (0-30V) -1 No. o 3-%7 I {ew 500V, AC, 50Hz, 3 HP -1 No.

« Ml srfrex 0-2.5A -1 No. « DOL ®Té¥ 500V, AC, 50Hz, 3 HP -1 No.

« Ml e 0-2A -1 No. «  3-%9 el gwER Y | faeft

« Ml srfrex 0-10A -1 No. 415V, frfa 0-500V 3 KVA -1 No.

. gredteT 500V, 1A/2.5A o AH BI[AMNTYA AlH FIA B TIET -1 No.

f =i s - 2 Nos. -

. FreHteT 125/250V, 10/15A wedt I -2 Nos.

. Freadier M1 0-500V -1 No. A e - SATIFIFATIAR

. FYeedieT MI 0-75, 150, 300V #edt 3 -1 No. « ICTPfer= 16A, 500V -1 No.
wtwam (PROCEDURE)

FE 1 : [ AR GO FLAT
1 ST Hiex & 9 qgt fFawer &1 daw 1 # o |

a1
fRwtar &1 am ;
Fleest . wf
qTaY e . KW/HP
e ; etz
2 gffe aam % forg I Je | (Fig 1) 3 Fig1 # faa 7 a9y 9@ & JgaR aweT #1 |
Fig 1
AUTO-TRANSFORMER
3-PHASE 415V INPUT
STAR CONNECTED
0-500V OUTPUT, 3kVA WATTMETER
Tr DYNAMOMETER

ICTP 500V, 16A —— — T 400/500V, 1A/2.5A

o \SL. £ M 2o w
—
_— /A\ AN INDUCTION MOTOR
U kj SQUIRREL CAGE

415V, 50Hz, 3HP

®

|
| f
|
|
} 500V
| F
| — + |
|
|
|
|
|

|_ 3-PH.SUPPLY 415V, 50Hz |
(o}

aAm—H4xu>—4w OO0

(N
\V

_ W,

ELN33136H1
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frerteor a9 & o @wg &% st Y awr ICTP f&rw &y o
FNS, (Tfe A S T & At SATel AEHT & T F2 1)

Hrex &t fomr faeft W & = #

JreHIeT, aiceHieT | JAHIET ITdiH it I a7 Ao 2§
fore |

TS 7 R 31T < T wrfay (fie¥) a9 {ex & smesT
Eakeicl

TA2
A I T TR ZAYE = AR
W, = aRT
(W, +W,) I

3 5 qTE S ATS & HieT SfHwe 5 T3ee & o &e e
6 <fiwol ITTe © af T® HE ST &t Jeum |

DC fAwT aieedr a=TE e auT aiee HeT & T & &1

& gfa<ier &1 AT qreAT 1 daa 3 F ford |
o 3
DC q=Ts FHIET F QT F1 gl
Gl | TSTw (T & 1)

10

Ifg Afex ® *aar 3 Hae & aur 9T 9g 9 AiafkE €9
fsifara &t @t TomT fegeER &Y | @R g & o

FE 2 : AGTE NI TR

1

2

Fig 2 9@ % AR TR9T % aar & ford wrdft o= &t
THA Y|
Fig 2 oy ofiv@ & AgaR qwed < |

el TEEHT F I et ateear Rafa o2 )

3

90

ICTP fe&r=r S, &t =t & |

QTR T & fog

vV 1

— X —

gfoery afd &7 R, =

R
2
I=T THEYA * fog

a‘rafﬁﬂa‘f%aﬁ—q'srﬁﬁsR=%

AT gl gfd &7 = R,
R=R; 2R, (Rp parallel to 2R,)

T A FIE W, = 9 S am =1 = (12, Rp) x 3
(Ioph:{mwﬁ»‘aaﬂ'r)
SR FHA HieY F ford 1o =1

Io
wwuﬂa%%&lzwh:ﬁ

T WY 9X BTt e g
weY g | e a1 I2R

WX qAT e ¥ FL AT
T q9qT AT wer et

TR AT A HIT FAAT AT ooy a1 qrg = griwat
TETE w7 & R g € |

fere sfar = W, - (1,,,)?R.3)

4 9T & I AR GRT % GYEY 8 ad FHieT F a@d ¢

ATl TEHMY T dieedT (A9l &t H0F ©F & a5 |

5 grafiey, Ficedie  :fiey F UTedi® & U8 9 daa 4 §

forg |

Tofeeed : TR (NSQF =@ 5) - stam= 3.3.136



Fig 2 AUTO-TRANSFORMER

3-PHASE 415V INPUT

0-500V OUTPUT, 3KVA WATTMETER
T 125V/250V
ICTP 500V, 16A 10/15A
s o
L 2 F 10A c
] w.
— —
o T~ = )T
N L/t iNnbucTIon MoTor ()
v SQUIRREL CAGE

415V, 50Hz, 3HP

0-75,150,300V @

3-PH. SUPPLY 415V, 50Hz
[eRY

) = AR :
NE 2
SR e afemt
TAYE qiwe V e g e W e oy | = U WY O A erar = 312 R Ate

swet R, — gt Sfae/em 2|
I, - I 9 aWI/%|

TToTT
TeHteT aredi® = gof W I2R et = 314R T T T T
set R, = WX AT afa &\ 1 gfawre T
=V3xvxIxpf= e
= i 2
R, = aresiey arewi® 3I1,2R,,, e et = R a4 qrE e
I IR X I°R =3I %R, o TETAT =
TEE B = g 9IR 3E — afF e 6 FEAT ST Hor o7 gYe AT 0.7 qof W ot p.f 0.8 &
T &1 = quf W IR &1 + grde erfvat Tt
= Sa%E Ve JIEHIET T TST(F + FFEaH Sriwat
= T TYE - Tt
ELC ATICYE - AT
qof 9T 9% e T F&Aar Ft A1 F2 |

TofRrwd : TawREA (NSQF =X 5) - sas 3.3.136 91



zafwa (Electrical) svwme 3.3.137
e (Electrician) - AC &= %=t /iew

o i (Fera/gei) & fmvand sma w2 & fog /e S 9@ e # arer (Measure slip
and power factor to draw speed torque (slip/ torque) charcteristics)

S I AW F A A AT TE A FobA

o femf deor Aew F =Rmet w1 TEEEn

o wfeRiy @Y F1 AR WATIH FIAT TAT AT FEAT

o e R 9vor Hew w A FAT qur T

o 90T Atew i fw R & nifea st sifrereror 1 e g

sawward (Requirements)
S/ AT « 3% ferw R SR Atew 3HP, 415V,

wrefteT agaT W MI 5/10A -1 No. 50 Hz #72r RTeX sfeter =i -1No.
FeeHieT FgaTdt Akt M1 250/500V -1 No. T
iefiex agATd 300, 1000, 3000 rpm - 1 No.

ICTP fea= 16A 415V -2 Nos.
IAHIIT[AIA - S A
3-% ilet ZEEHY gYE 415V + % Afie (A4 Size) -1 No.
WY g+ qr3eye 0-500V, 3kVA -1 No.
wtwat (PROCEDURE)

1 ferafRar S=or Atex & JAgar G & 9¢ 7 daa 1 ¥ o | 2wl B aRTT A (Fig 1) & AT a9 a1 %4 et

Fig 1 % o1 T o1game O™ & a9 & forr S It SIERHY T AT HT FATH T HE F |
% HreTr 1 7T H | ICTP fr=r ‘S, & oAt < A1 3-%a afers & fonfa &1 ey
Fr frafzor fasft aeear &t 40% = awEifoa #1

w

Fig 1
AUTO TRANSFORMER
3-PHASE 415V INPUT
STAR CONNECTED
0-500V OUTPUT, 3kVA
ICTP 415V, 16A
ICTP SWITCH
16A

S2

5A/10A

|

O,

‘ (\}) 0-500V

INDUCTION MOTOR
415V, 50Hz, 3HP

/
|

3-PH.SUPPLY 400V 50Hz
onN
O/

ELN32137H1
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Trex gfa<rer afa &

St & % 9% g ¥ W fa: ger forr @ 2

Tex Ty wred & U7 ge F¥ oed & atee afkow &
g oft sfereier qefera = &F | (srafer Yex & efifqet &1 @y
q oY qfT #L1)

6 f&ra S,e #t aw HX a7 Wi H 97 |
7 A T T AT q9qT deer 2 # for |

FTA2
®e¥ TAYE QI AT it e S, S, | ¥ A™EYE
TR et

YT gfRgy § erfafes
gfa<ry & faar Tex
gfaaty § «fafess & amyr

_do_

_do_

Y FT AgT FA AW aF FH e qF I /T T aE F
f8RT AT & TR FA §U HieT H AR F |

T & S A & ford iy, @ax ey aieear &1 a1y &Y
Y ¢ad 2 | ford |
10 ATeT & WY & TA(Y 7T I A WX f&rfq W =em 3 |

11 3t a1 @ 9GH FATAST Fd gT el TR9Ar § gfaare
T q@TF qUT 98 7 & 10 Ht IeH |

12 FF T TY7H |
aa et (T)=(S; - Sq) (R+)
et
S, - TF ATEE 9T FATAT HT AT FT q13T1% kg A

- FHHIGI AT HT TSATF dC & aieil A58 Kg T H

T

S

S

FafR®a : gARIIET (NSQF % 5) - s 3.3.137

R - gH/Ie & o e &

- dc T AEE mm § T I AT B I0ET e

13 g et aur & & 9 &t daw 2 7 ford |

14 9% Tex gfag & ford wfa/faT aa et & 3% #@
sl <

e

t
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zafwa (Electrical) svwmE 3.3.138
et (Electrician) - AC &= %=t ®iew

3 %\ ST AieY F TRGAN ety qur FRwawar &1 qderor #wAn (Test for continuity and
insulation resistance of three phase induction motors)

SEA @ T A & A § AT T§ A &6

* 3 &t (¥9) et & i (e %91) 990 /e & AW ot faaeor &1 qear aun S|t Srer w30
* 3 FAT (FH) AT AET F THASAT F TEAEAT

o FAT AU (T ATEE) F T TUA TTALrer FT qLAT FIAT

o A (aEfEm) qur @ (SAfR/%) F S Ju gfaeter w1 e wIAT

o ¥ HEUR F AW HT qLE0T FI7 |

o

saw®are (Requirements)

ST AT . i Rew 0.1 ohm, 10 amp -1 No.
D.E &% 5mm & 20mm -1%e .+ dE 6V,60 A -1 No.
FFET @ 150mm -1 No. .« M.lar= #ez 0-50V -1 No.
T=ree 200mm -1 No. «  M.late #eT 0-25A -1 No.

.« W 500V -1 No. SR N
1 frex 9 Y= &1 0-10 ohm -1 No.

S 1 240V, BOW 1N, AC 3-3 TFoe 1 30T Wex 415V / 3 H.P. -1 No.

3 dwex diferar aur g forg & ary -19e el

3T e 7 1.5kg -1No. e e 2.5 mm2 e 40m -1 No.

M.C ez fiex 0-10v - 1No. e e 2.5 mm2 @wErg 10m -1 No.

M.C =r#ftez 0-20A -1 No. . et 1
wtwar (PROCEDURE)

FF 1 : 3 & e A & fATwar &1 adeqor
1 fd @ A G ge Aew B AW we fer # e [

e & ford | ®)
2 f3a M AC fe wiex &1 feet & it &t ve=m 1|
3 fRi U3 U, W &R & adier e &t e | (Fig 1)

4 TR & 9% fAuifRa afd = A HiT sus weAiE w;t
g 2 7 forg |

H C
ELN33138H1

5 faar 3 4 Ft A IqF o1 F FAM: V TV, TITW, T wﬁ mwgmqwgﬁmuﬁ%ﬁ?ﬁw ¥ N

W, 9% SIgH ge¥d Al uTedi® & aa 2 7 ford | frre o i tfe s g

Ay AieX F (co) AERTH FE T FeA¥ 2 |
a1

AT, 88 ATF e, futfRa smafer o [ PR
THE ASA AT AT TR o, FTEMRT T e KW/HP
HTRT BT T © coeeeeeeeeeee e eee e eee e eee e e fAerteor soft @
2L R R TET AT 1 e
S B 2 £ TSR Rafor oI 0 R
ERE F—AT e Free fafor T r.p.m
TEUT T 5 e
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FTA2

A & T Wew F A S
e e & d Hrew i f R
1 U, s U,
2 Vv, dR)V,
3 W, ST W,

T 2 : aEfET & f S FgaT afey Jor wit AT

1 TR A aLEr ofret i (Fig 2) & aorid srgar efima U, Fig2
TV, B & S| ®
2 W Ft gaeEr fuieor wfy 9% gAY quT areAiE daw 3 H 1
| 3 =
L)
3 & 97T HiTT &1 AT Tl
£k et & A= T e feueiy
1 U, @V,
2 U, @ W,
3 V, =W,
4 U, o e
5 V, @ %
6 W, @ %1
3 W % e # U, dar W, & &V, dom W, stted gg E, = fuizor &1 & %a ateedr
98 3 ® TAT 4 F T A A & ¢aa 3 H ford | P = frgfeor o KW &
AT AT v sfererer af% fater & 25°C & 4w 19 9% /79T AT & A "/ a6y
20 xEn 25°C 9% genifera &< gl
R1:mﬁmaﬁﬁaﬁw »
&t q¥ 3T T THETr 1 T ity ® wTHE " w1
sTet H N TTd F F Tord ST fwar siarn & fiw ot e

R, = e sferet & st & 250C,

A AF HT 1 W AA & FH AET ST A |

FafR®a : gARIIET (NSQF % 5) - s 3.3.138
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FE 3 : TAF AT AAT IO [ BH F A= A= qfqae Ft /9T

1 T # aErr oftet i (Fig 3) & qorid srgar efima U,
AT 1 & L

HH | AT & HE H & 3] T 799X TR S
TR T FIR & I ¥ TF YU 9% J1AN Ty
AT Bre Ft F=S5 qE ¥ qAE F |

2 R H IS AR qfq 9% gAG q9qT qUeAqTF 9 4 H
fordf |

3 et amfR (V, @ W, )% ford 7 1 qum 95 2%t 3t |

4 9T T WA B AEHET A G AT F

F 4 : o stfafeswat O (E.C.C) F wfa=ie &t A=

1 9 sfafssar s+ (ECC) & wfa<ter #t A9y AT
o 4 ¥ ferat

2 9 LIS & Aty AT FT 79 & ¢aa 4 | ford |

Fig 3
0 Y W,
1,1
i —
[s2]
% 3
©
(2]
2
(2]
o
z
- )
w

4 st A1 TRy T F 9 S § 7R & 9w w9 & o
THTET 9 Hawee 1 AT HIA % (org 379 gara it 714 fora |

3 Suieh afeuyr # I A fRrfa & wer I ST A gk
FIA GU A & (U Hiaw A (e Ft forg a1 Tt o
I Y I FAS ford O goa & A ford |

a4
3 % U7 AR F AUF Tl
% ®. | wfedw E.C.C. BIRH ] T qfaerd | W aAT W | AEX TRy ooy
R e g @ R, Re & 9= =T * T
R_..*R Freeat E Fererior

P

1 U, @V,
U, @ W,
V, @& W,
U, @@ e
vV, 7T

o o B~ W DN

W, o e

96 TafFrsa : AR (NSQF @R 5) - s 3.3.138




zatwswa (Electrical) s 3.3.139
gawivee (Electrician) - AC &9 %5 Atew
Reteid® Fgie, AT A fafm et @ 3-% deem Aiex #it et ®1 frdsor (Perform

speed control of 3-phase induction motors by various methods like rheostatic
control, auto transformer etc.)

IEA I AW & A A AT TS A Fob

o T A @Y & 3 %ot R == Jtet &t Sreer

o T Tt WY & 3-%w R w7 # =me &t e ww=

o (et TEEH RWEY & 3 & T=F Al &t FEta ww=w |

AT TFAFHY FET | 3 %ol IS HigT &t AT

sawward (Requirements)
AT/ AT Y YT W #1 &<
gREE HET WY 200mm -1 No. 3HP & forg s - 1No.
e T 100 mm -1 No. /ngiafﬁpw T FEHR X N
sﬁ‘l%ﬁmrﬁ@‘lOOmm -1 No. Y v e w1 2T #e 5 HP
g9 200mm -1 No. ¥ for 1 No
M| dteesfieT - 0-500 V -1 No. E '
« %t ®e¥ 300 rpm & 3000 rpm -1 No. A
FwTT 500V -1No. PVC s wiffwae ¥a@ 2.5sqmm  -20m
S IC TP &= 10A 500V -2 Nos.
. I FAW 40 W 250V -1 No.
AC 3 % ferafar gea Aiex
415V 3HP -1 No.
s (PROCEDURE)
w1 : IR TR =Y & R gewm qee & o« & FEhba s
1 HieX RN & e AR fAemear @ srg #X | g 1
2 affe o= F sgaR = a9 | (Fig 1) .. e IR RPM & =t
¥ gugw # Rt

3

aTgfed i At F AT qET IS R A e F A Al
HqieX & dgET &t |
T IR BT & 2ved & @ & fRfa & @ |

T WeR IR # w39 Rafy = &
A a1 a2 Rty goidr & )

FTET HT ETE & FaT, G AL RN I8 9 i ga1d ey |
Tex e F 2ved X & guTy fF 7w =g & Rufa &
AT F s A | R iR iR goTd 99 A% fF aw qww
ferfa & 7 s o |

Tre¥ AT & BY T U AT &l AT A a9t 1 F aoF
|

7 W€ T F¢A & T 8¢ |
8 HIexX & Add % foly WIET & ‘ATE T a3 |
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Fig 1
R
Y
B
PE****jf*f* -t - —
|
I [l S S S
| [ N — [
s /|
= leTp
\ \
| [ S S
! W
|
\ A D.O.L. STARTER
} [ Al Iy e 1
I L |
| a
\ \
Lo r 15 |
e 4
| | |
\ I \
| | 3 N
| 3
\
L 4 HOLD
M PRESSED TILL
THE ROTOR
}— ON  RESISTANCE
6 1S
COMPLETELY
CUT OFF
RUNNING POSITION
STARTING POSITION
I
[=2
o
CIRCUIT DIAGRAM OF THE ROTOR RESISTANCE STARTER 3
WITH 1.C.T.P. SWITCH & MOTOR E
w

FEF 2 : AT TTEEHT B 3-%l TR AleT &l AT H (N> HLAT

1 Hiex SEfET HRraAaaT sfafessar (F=gdr) F AT H |

2 (Fig 2) & @ @t &3+ &t A1 | L I
ant TE ¥ O TR R & St aw /s

3 gor S, # et A A O FeTER QU e A g (sifet [
ZEEEE w100V ffa F forr <) | ]

4 et gETT @Y % HOF FUH O S A o
fF ST Hew FF quf dteedT A% Tat F it ateedT e
IIRHT &

5 YT &Y 9 T TAT dteedr HF Al ¥ |

6 ifel AR & F I FE A g R AR H IF
FreedT &1 HX |

7 TOF WX % 0¥ "e¥ & rpm F AT 747 9 2 F frd | .

(7
0-250V
A2 500V
-

wH. A Fiee (V) rpm

3HP/SHP

CIRCUIT DIAGRAM OF THE AUTO TRANSFORMER
STARTER WITH ICTP SWITCH AND MOTOR

ELN33139H2

8 TWIT e & FATd gu e &t 11 ¥ o fhe gor o= S foremd

LN FATa {3 IXOT AT H T dtcedr Tade i 9¢ rpm e
9 T qeA F FAHT A% FX AR (Y gy wieT S A= FY FT # e €|

3|
98 AR : g REE (NSQF @R 5) - sname 3.3.139



zatwswa (Electrical) v 3.3.140
gawivee (Electrician) - AC &9 %5 Atew

e o AT 3 %t AC Hiew & arEfR #2A1, qderor #3An S seqn (Perform winding
of three phase AC motor by developing connection diagram, test and assemble)

I I AW & A A AT qE AT Fob

* HTX B GeT

o W9 T AR FA WO AeY F oty Al siwR ;W v, atetae FAn aur SEEt A w3
» ReT § 7o arzfRa &t e

o TE QYT F AT AT SIAET FLAT

o fafa gww i R # fw et # awE qu TeERa s

o ¥ Tt A SEET AT e wAE FEAT

o Jea B AT, SR FIAT TAT JHR AT

o e &t b FT

o HeX #1 froares & forw afveror w0

sawward (Requirements)

rwTe/ATdEs o FgEEE REgEs 15 mm = -1 No.

« &9 100, 150 T 200 mm - S&F -1 No. o - 1No.

- DE &< 5mm & 30 mm 1@ + I T AT -1No.

o @5 mm & 30 mm -18e SYHTIT[RAA

«  3faeT &4 25 mm x 200 mm -1 No. . TS STHAT A e gf 34w wieY whel

*  Frera g4teT 500 grams -1 No. v e awfe & av o g -1 No.

A 8¢ 75 mm x 100 mm -1 No. . &ffr At AT 9 A oA -1 No.

« 9 ga¥ 200 mm 3 ST & AT -1 No. .« FETEer aTEiT HhT -1 No.

« @=L 9910 mm x 150 mm -1 No. o 3T AT et g€ Hiew foed uEe o

o faa wfET @™ 200 mm -1 No. #t gfaa aredt Figer aref=T & -1 No.

+  g1gs #Hg¥ 150 mm -1 No. S

+  IATIC ATES ATGHHTET 0-25 mm -1 No. .

- & %7 300 mm J1No, " T wifiws afar ax - SATIFATIATY

. & w300 mm ANo.  ° Tfow e T e w - SATARRATIA

. & 200 mm 1 No. 203125 mm Hdt T -1 T

o HIEEY AT STEAN A A I A@TEe -4 Nos. AT T w1 mm, 2 mm,

. T A 125 W, 250V -1 No. 4 mm, 6 mm ) 3

- D.B.zaffE =% 100 mm ANo, | A R A ) 3

. e 1 No. . 25mmﬂﬁﬂ§|31 -1 No.
o T e 60% : 40%, -100g

. R (U TEE) 500V SNo. e 25

*  37HYe FgATIT (or multi-range) M.1. 0-10A -1 No. S 1litre.

+ A M.I e A 0-300V-500V - -1No. . 5 500 mm x 600 mm x 100 mm -1 No.

& Htex 0-500-5000 r.p.m. -1 No. . offe 500 ml

o Oo # -18e o WT g -1 0

* AT HHE T AT A -18e o IR AT TTEY ST = -2 Nos.

o AEE AR qAT AET H AaA -1 No. . e AT - STARTHATIAR

. wTEAT -1 No. . THER &hT - ATTIHATTATL
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s (PROCEDURE)

T A F [T SR Uhd aa faRe O i Sell gE wiew w1 wEe &

FEF 1 : HIET N GIAAT AT ATSTRAT ATHST HT AH ARIA FIAT qLT A= vt e |

1 A\ 9g fAaen &t U F quT dad 1 | o | f - smgfa Hertz &
2 T g faaoT & gat S @@ w A HL GF H TN T N, - gesTfer® Tt r.p.m. |
120 x f (AT T F ArE F T Uee A T & F AfeF).
T AT P = 3 sgait t Fe 7 der 2 % fore
s’ P - yal @ @
a1
0T HiET H AR T F fyEwer
FRTAT BT e ST T oo
BT e AT aTE FPM e
AT e BB TG o,
TIATE oo TIT o
L 1o "R/SET UM e
a2
angf=aT sriwe
FATEA 0 BT e LI < | FAEA O o,
G 2 I 1 1 AR
TR T&T a)TEET BT mm
b) stweeT BRT .. mm
oo Frereor Tew Tl #1 ST F2d gU &t &t Fig 1
FY T A F IOl HE, W e (T i) w9 oA

4 (Fig 1) ® gurfa & AgAR Qi &1 9hed gU AThe ‘& a7
T 99 it T |

5 (Fig2)# 9T & e 3 eft ga< & ITaT 7 eft
Ft femer |

ELN33140H1

eIt F T F U uF age W uwd 9= fee aan
AeX & TR R W 7 9= et | W m |

ELN33140H2

6 (Fig 3) @ guIi¥ & e AR sfiee STa= q97 ®eX 7 g 7 9= #F fEer |
v 9 @2 e &t s |

100 TafFrFa : AR (NSQF @R 5) - st 3.3.140



Fig 3

ELN33140H3

Fig 7

ELN33140H7

8 dieel &l UF €3S & gAY A15S T e Fidd gU HHH &
T AT FX 5 dF 1 I AT A7 51 7% F47 & (Fig 4)
# 9T = |

Fig 4

ELN33140H4

9 ofiqer BT F T FT R AT FTEX & S T@ q4T A=
& Y &1 i} & =ie qur Lex 7t R sfice strawor & gus
FT¢ 9T & (Fig 5) & gwrtar mar € |

Fig 5

ELN33140H5

10 2R sfice ATa<oT T T *T AN I F T TH ar
di= a1 & (Fig 6) & soitar w@r & |

Fig6

ELN33140H6

11 T BT | s i e, R sraeer &t A qur (Fig 7)
H T T AR IW @ & o SH T dee & €Y
gaed |

12 gax AR & sfics stmaewr &t off iR X =ie ad gu are}
e |

13 Trex &t et off gtw qerr faafRar & sa ferfa & fog st
el

Aty FaR Rl gf &t @t 7= s avfiees ghea it
gu® ¢ H TEAT AT ot §C W Fig 8 | gwiian
Al

Fig 8

ELN33140H8

14 geum= & T aE<T g faalka e g |

T 9T fIaiRd T arsf=a § Fargat 1 q I et
Y HEAT | AT F T AT AT O g F /W

ATER F1 FaTER ITANT gty 2

15 FEATEAT ST HESAT AT T GE@AT TSl B deA T Fwi At
X TAT RS & FAT 8 I T Terwa it aaer 2 | ford
aar ] srEvIdar & ar g & fou #E i a1 =
T 98T & A H I g TSI & q9aTd argfeet
& Stree % fore g &l |

16 Teia & i F¥eru auT Y @ Y g9 &t @i |

17 aE/[dts awaaT Fit Agaa F¢ q9T 37 U Afverarst
dasf & forg ammw |

gt FaTge wRaeeH A Rl ® FEd wE @ e
FN AT X YAl FT AT *F TXET S qHRA ¥ FaA(H
HEAFATT T A FATEA | THE HF T@T, X gt & T/
% T B Tl & A THET aUT Tt w ghatwea
FTA N

Tafarwa : gawRE (NSQF w2 5) - s 3.3.140 101



18 3t &t faserer AT Y wfvh T =ie & ITANT & S4r
(Fig 9) & gwrtar 7=t € a1 a9 fasrmes & fasrer S ashar
g |

Fig 9

HACKSAW BLADE

é’L ELN33140H9

19 ST & FEHAT & W & famT dav aret X § et
F1& SErtF (Fig 10) & Foriar mar & |

ELN33140HA

ELN33140HB

gy aEfRn w ot w3t @ at aEfRn # aEa |
T TF 6 & forg s 200°C 9 T #9 AT I/
AT | TH ¥ T Hed qAT TE Agaqol 2 & swr
% frita w3ar ey e & sifafie son, =f
(1) T AFERA AF TATHFH TR AIS | Sieit FaZAl
1 fafa & Tt 1 FEA H STaTEHAr TE S qEHA
£ aur 3/ WA | & Freprat A1 gpar &

21 TS & Fol WX 6 A F2, ATTATIT F, TR T FE@AT
it i, aT¢ & #ATEST At 9T qAT 3= 9 37 ford |

T3 FAmTaT The aR 1 ST FA F q9a At aew
F qTT AT TATA ATSH &% THATR ATAHT HT ITINT FT Tohe
¢ s eRe Fed 9 qUER O & GRE 9 3 |
foraeont #t forgd awa SwT e @ |

22 =% & T gY WEl & ¥l AT qedl 9erd &t fwe |
23 38 wifed ag & = & 1% T |

24 FATEA % ATES AT ATHR FT A A(G FATZA H1 T00 TR
T EiAr faawer # daer 4 7 ford |

AfY FATE FT YT ATHR ITRES 7 & a1 Thel TFHT 3
AT FATSTA it TATH AT I 3 7E =t a2 wie & FPaw
FY | TR AT, AT, TEY ATSA TATE A AT FY |

CERK
afwet & @ X T TR AR & ATES ...
A qUF ... BT AT #T AT ... AT TET ...
a4
FATEA HT STTHIL © ECH/SATAATHIL/STTSTHTT
AN 1 < B o B £ | mm
ST 1 R B 11 P mm

102 TafFrFa : AR (NSQF @R 5) - st 3.3.140




FF 2 : Wie Ay Ft @ w4
1 &I & AT & qF FY 39 a9 5 H ford | Fig 14

FIT FT AIeTS A AT FL 74T IW ead 57 ford |
A H AL AICTg & TAIC A& F 99T L |
10 & 15 mm 3t sTferfRes vaTs % ey @i A A /H A
HIETE & STFATT HOS H F1e oTaE & T FES F6 (0
gu ot & &y wie &7 et # ae W 5 mm e &1 |
(a) (b)

faret oft |12 92 10 & 15mm Fael Tk T SATAeAHaT
2 TS Ae | i e a1 SaE AeHa: #Y At
PN E | Ak AREYE * forw fafafaa siwe 24 =T 12

. : _ : TFATZAT 4 5Tt 3 EH H(oTel ATS o AT U % faaiRa
5 TAIe &Y & FAT (AL & &% w2 A4 % (Fig 12) ® goriaw s AT o g et & Ry (Figs 15 16)

£ G IE \V)

ELN33140HE

™ ' . .
FA: R gy qur R sma fR ™ € )
Fig 12
Fig 15
POLE 1 POLE 2 POLE 3 POLE 4
]
'‘A'PHASE o— 1 — 6 7 —12 13 — 18 19 — 24
A L,
INSULATION \——‘—I—Q A2
(:g: ’—>—‘
o '‘B'PHASE o—5 — 10 1 - 16 17 — 22 23 - 4
CUFFS z B,
IH T & ATEA X AT FAE FEAT THA H 40 q4qT
" ¢ ™ . 'C'PHASE o— 9 — 14 16 — 20 21 — 2 3-8 “
TEAT F FE F o0 39 wWie # Faw w1 9= w7 | < £
6 TEl THA F AATL T SFEAL B ATa9AF G&AT H FS AT G
T | Fig 16
7 e Sl & T e § ST w7 & fae w1 qur a8 3 cots 1 2 3 4 s

& =ie oY FIT & 1 Aq1ES! I¢ A ©7 & T4 4w
% (Fig 13) ® aurtam mam & |

Fig 13

ELN33140HG

ELN33140HD

AV AF F TA(CH F 6qE & SHAq T & THA1 ALY

a1 % Fig 14 (a) ® Fwiam w@w @ w=ie Y &t &
FA A e fafr ® Fig 14 (b) # wian man & )

8 T A, THH 1% 9% 17 § I T qYE/1S qWAl &l
St F | qur &t T 7w F fog afRw F fwfa sna
#t off T 1T | TE BT TG oo, mm

Tt : e REa (NSQF @ 5) - sam| 3.3.140 103



FE 3 : TS ATSRAT U7 I TATAT
1 <ad 4 % for@ Wit & sgame It amEst & FAf 79 W |

EHT F 3 FROT F forg faf¥re st (37«) R F |y
FTET AT 2 | TS BT G A AT qLHA F (1T qAT
FATTA il TATAT ATTT X ATAF =l GRS 7 ars 2
% foo | faafa v & aEf= & o Faw o= agss
T GH A 2 |

2 wHY & AR wve § gefara w7 § S st % (Fig 17)
H gortar @ & |

Fig 17
COUNTER

H H ; FLY NUT

i REST

L 1

3 AT AR & AES F ATAA qIT FIT F T A
¥ fRarmr g |

4 150 mm fa&ga A 1 Sted U TFH A1 (e F@T H
A (39 3)

QO | ELN33140HH

FH 4 : FTaTEAl B SRT FH A @ H AT

24 wiE, 12 FEA, 4 9@ faRa aefRa & g afen
A2 & wE T T yravEE "y F qry A @it
AT gt Y T Wt & forg e Fafer A sroem A E
(Fig 16) # z=iia T fasfa s &t &= & 3@ |

1 A R & ufdbar it srgarfora #¥ qee I9H R, gE
FATSA TAT (AT FATSA T TATH FATZA ATZSI T FHAA: TATC
1,377 5% fader #¥ | T 5 (Fig 19) & awrtar mm 2|

Fig 19
12 3 456 7 8 910111213141516 17 1819202122 2324

ELN33140HJ

2 [T e . 6H T9W FEd 31 I3 FEd AT3S A ST ST
f% (Fig 20) ® aurtam mam & |

Fig 20
"2 3456 7 8 91011121314 151617 18 19 20 21 22 23 24

7 g #¥ A TFER H AT, A F ATAR A
il

5 FATEA FI AU & TIANT FATEA & T ATES( T I G

T 8T B FF FC aE |

6 150 mm. faETRa Sisd gT AR & AT q@g B FC |

7 FATEA B HHL A [HHTe AT SH @il (KAT) A ST g¢ I&ar
F AT

Tfe ATES Stk qTAT SATET @ at 99 8 I AW a2 | {=__T

FATZA & TET TR B T THL H ATGTTF TRAAT F |
8 FATEA F ATAWF HAT JFAR T |

9 FaTEAl & " W & AT F WiSd U FATIAT H ATH &
Swrfs (Fig 18) & wfar mam & |

Fig 18

ELN33140H!

3 e wiie 7 & #4154 &1 a9 F1EA A1ES & ST AATH
(Fig 21) & gorfar o & a7 {6 &ie 8 | Fargd 2 &7 313
FT3 ATES ST o % (Fig 22) & awrtam e 2 |

Fig 21
1723 456 7 8 910111213141516 17 18 1920212223 24

COolLs 1 2 3 4

ELN33140HL

Fig 22
123 456 7 8 9 1011121314151617 18 192021222324

HM

ELN33140

COlLs 1 2 3 4

4 foT @ic 9 ¥ FaT3d 5 & ATH FISA ATES Hl STt qAT {he
wie 10 § 773 3 & I F1EA T3S & (a9 F SHaT &
(Fig 23) % zarfar ar & |

ELN33140HK

Fig 23
12 3 456 7 8 910111213141516 17 18 1920 2122 23 24

ELN33140HN

104 Tofeeewd : Taw e (NSQF =X 5) - st 3.3.140



5 Ty avE q 9T 98 99 a% & F=gd 11797 12 % a3 Farea
qTEs AT & 9 T a9 |

6 wWeE2¥ 113 F15 S T8 AT5S HI AT {hY 129 F=1gel
I FATEA HISE HT Wil 4 | grer o4 & (Fig 24) & qortan
e |

Fig 24

ELN33140HO

7 wIer § as & 09 g o o Fareer arge wiet § st
AYE & &% & 9 ST (Fig 25) ® & |

Fig 25

ELN33140HP

8 YdEd % il ATsS! | TAF FATSA & 19 FE Tw5 ATH &
FAT TIT HEST & S |

9 fafm sE it AT #X a97 Y aqe a9r A
FEaeE H S |

10 AT FT AT & AT I AT T T AR @ |
11 TR #1 a¥er w9 |

12 A,-A,,B,-B,@1C, - C, % at= uferier &1 ard oefm #rar
Ft a6 7 ford |

w6
A, - A F @ ey e
B, - B, & e sfaeter ... AT
C, - C, % da sfier ... e

Tt = gfeRted F SEY g =R |

13 500 V ®X & ®a¥, FIY q9T aisf= & 9 Oy gfaay
T AT qT I I 7 8 ford |

A7
e wiee
FT AATATE & d9 LRIEIE
T 7T C & F 7 FITATH
T T4T B %1 & i+ AT

14 Frgfrem & i e gfareg & 500V W & q79 a7 39
8# ford |
I AT+ off Rl & o A & w0 S
AT IRy |
T8

e qhaete

A%H T B%E & i
B %q T C &9 & €
C%F qur A %g & €=

TS
LHIEIL]
LIS

15 FTgf=T & qrfe & |

16 A &t e F¥ AT FT 8 o & forg WX & Ay =« ¥
T FY |

T A F 0 SRTE B UFA W qh (e
FATEA) ATERAT arel 3-%H SO FET ST TIT FIAT
=T |

F 5 : argfear ArweT i ATNARIT FLAT 9T AERA w® ST |

1 AT IET ATHST A THT HY 47 a9 9 § forg |
2 9w qgl faaen & gai @ @@ Ft A F q9qr G o |
gat & FT 1 e

3 & TE Ao H @it | &Y T A Gici/eTel & argfre faawor
F TS FY o I A€ HAAT F Le § ¢ad 13 F AFAR
At |

4 &Y T WieT F T HT ST - FT T8 Tohel Td Thea 1
i & |

ad9
SR /e
LR 11| OO 12 N S L1 o A
s Kilowatt/HP .................... rp.m ..o
AT o, Amperes ............... 115
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Thel I ST § FTSAT 1 G471, Tl HY T |
s F TR AT | A AR A wE | et
1t frer R nft o o= =7 |/ b |

5 TSl T G, Tl B JEAT qAT FEIEAl A0 09, F ool
10# foreg |

@@ 10
At H HEAT ... FATRA B HEAT ..o FaTga fo=
gat & q& .. FATEA Tl &ATC T HSAT .
R @@ (31 FATIA/TOT FATIA)

11 qof FATEA HIT & AT FL q97 39 dad 11 7 ford |
T 11

) R
(o) I

GRS I ) AU GIEEE D I U1 R

BT FSA FT FA HIC .o, AR AT ..o

6 TYE[dT qIEEAl B Agtad adqr 39 ¥ W @ § wae
& forg aemr |

qUT FETES AR aTEiTT § AET H o ST S W
HEIT X At Ht TS & TLEAL ST AT e Farget aeatera
Frst=w &t Rafa § awEt # o T, w6 H q@= X
AT % T H HEAT & TLEY SR A THE H qe ST
T F THR Ft gioreaa w7 |

7 Soa SETTOT AT TS H G HE AT UF THEALS F1 AT T
TSR % ATT Teta HITS FA & ford ST 1 AT Thed T & |

8 Fargelt i are¥ fAwr |
9 FATEAT & TF U AHE & AfA(eh wee § o |

10 arsfar & N9 7T ITANT Y | 4T erfawe & famr Fargar
& TF IO qYE H qEEl 4% [ |

FE 6 : el ® QUT HE STAAT
1 &I A& B a7 T &el ®F Qe w9 |

F 7 : QTG ®HT q>T FEAT B TATT

1 & 12 § e A & SIgaTe Itad a3t & FAT H
T HY |

2 gHENE AT Y #t 39 12 & e & 99 o ™
FETSAT & ATAT I¥ A FL |

3 29 3 & 3Ed gU AYE & TAF FISA H FFH A (e
&7 H U | AT & o1 FEa & Ay Y & v
150 mm 3t |

4 FUEfT & TEET AR A I A5 G I g1 F FAAv
& TFHL B FATHL e |

12 ®eT % wAel Ht aT% F |

13 FATEAl % O A€ HT STANT FId gY FATZAT & SATHIT Tl
ATEST & w191 a9 fEawo #t daw 127 ford |

T 12
FUEA (FATZA) FT AH ... ER/ATAAHL/ATSTHX
EIEAE G IEC Fa® FEd
A TR BN AT .o MM e mm
B TS #l AL .ooooveereee, MM .o, mm
C FEA & ACTE .oovoeee. m

7fE T FT IUT STTHR I 7 & at 16 a1 18 SWG
T F AT FT THA TFHL FT IYINT FI AT TF & qF
TF AT F FEAISAl % A(AIE AT H A9 3@ o7 7 o=
uT wEt # fraw w1 | gl # AR w qiEed |
A TY TAS A&7 FY TEATE AT A=A TS A
X | A HATTSTE AT AT E A 9 A F qfeE
# forg ST %

5 faw % forg 150 mm Stsd §T AT &t 99 owaTg & #1e |

6 arfauea far famm e & w4 & R |

Sta & foT T & FaTEal & UF e H A9 quT Steit
TE FEAl & AES F A FY | THIGT E9 H ReX A
i wiet # Fargat & @E & UE A wit aw & au
Tead g & FEAr HAE Fw |

7 T AIE @ FEA GHE H AEHET q@AT H aue |

8 FaTEAl & €Y W § A &1 Aied gU TS B ATH S |
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FF 8 : FUTA (FATZAT) Ft TS A AT

24 TAE, 12 FAEAT, 4 T Tohel T qohed 1 QTS (e
Fugw) F forg aitkran = € 7 & s stravEE A@eteE
F wry ol w=iet aun gat % o= 'R # forg o=
afsaT ®t T T 2 |

IqH FHIAA aEf= & forw R awmE aur fwta

ARG F ATTH ARG & forg (Figs 26 qu 27) &/
FariET T E |

Fig 26
A-PHASE POLE 1 — 2 3 -4

A.]o———‘

1 -8 13- 20
s s
277 147~ 19
— A

B-PHASE

ELN33140HQ

ELN33140HR

e 7. 2% g H Mg FE &1 STeit (Fig 27) STet ¥ argfT
T AR AT € |

Fig 28
LEATHEROID PAPER

GUIDE PAPER KEPT ON THE CORE

FINISHING END OF
LARGED PITCHED
COIL
LEATHEROID
PAPER TRAY

ELN33140HS

T 1 TRTY 1 TS (RTT | TSl % (Hawr H SAE
T & JRH A0 iy et e =eas gl )

e F FIUE AT & T A3 H ATId F¢ adn
3T A1ES | F1Ed & qieed fY &t e |

(Fig 28) ® 391 & (AT FIX & I ATES | FIT &
HeTE & TLEY T AANEE 99T A fRrd #wY |

FIEfRA ARt *t Auw F afa T B @ A F forg
AT FETA H Raf F st WS W SR
TUT T FAEA AES & S FIX IR @I 2|

4 T ¥ AR FEA F TIF F SIS FAGA H 89 § 6
qAT TS FATSA Bl AULEE FOS &g § & & A 4 |
(Fig28)

5 e 7. 2 ¥ ST FE & 93 T8 aTgs &t S oA &%
(Fig 28) # guttam T & |

6 HAWEY FETSAT Ft (FbTer 797 3= &ie 7. 7 & 1A |

7 w@ie . 7 ¥ S TR & I e a5 B T |

8 Wi 7. 7 & AT FEIS &t g q47 3¢ wfie 7. 17
Sl

9 w@ie F. 1 ¥ agt FEA ¥ 4 FAZA ATLS F ST |

10 ATH g3 HITSIT Hf BT AAT &AIE 7. 8 H ST ddT [ &I
. 8 # 9T FTIA F T FEA ATZS Hl STt |

I 3 T AE § A F e it snE & sgEw
wE g |

11 19 BI TIT 98 FEAL A gAY A5 THE Bl HAIM: &C
7. 6,11,5qa112 % =< |

12 T ae & 3,4, 5T976 T 715 AT H FAN el §
s | (Frewfore ey &t 34)

13 FafoE Foeal a¥ @+ @il § JaFSRT FES H ST |
14 e AT F A TAT G We | a1 #f A |

15 Seia & & U 913 9 el & 9 B QU 5 ae
I g ATHIY & LT FIT & ST |
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F1F 9 : FATEA TN B A

1 T %9 % T TEYUT B AS qu I (A qEET a9
i s % e @Y #X | (Figs 26 @91 27) Siet
T &T =Ry |

2 % TSl F TS AHE! & SIS 9T & H AT I T8 |

3 AT THTS FT ITANT FX AAT TAGT F A TFH T ATEHT
g |

FF 10 : arefRw # v qderor

1 AT HT LA FY AT TR &Y AT FE | (FHo0ed gae
7.1,2, 33rmd 7. 3.3.138) # SrAfdTe oM Ht AgaTlerd
cadl

w11 : quEfRw &t arfver w41
1 qref #t arfdo w3 |
2 AW A | Mo H gad |

FE 12 : WET HT TIEAT FIAT

1 e T Iq (AoT1E &t GATad F3 & oy T e
F | (78 18 & 31 srvamw 3.1.33)

FH 13 : arf ot aur REle sma

TSt F qLAAT & FHA F @ 24 e, 24 TS, 4
94 - 3 %/ #ieT F IIEIW A ave fomn ww |
IRV T a¥e & wE Aew & fog angfRw o
FFER ¥ |

FEAl F oA HEAT 24
g &Y = 3

1 FETEeAl H TET[HE =

= 8 FATEA/TH
FAEAT A1 FoA G&AT
HET A HEAT X T W qEAT

2
FATEAT 3 H&T[FH [T =

24

= =2 Fa1Ea/ %a/yE.
4x3 kS

oy = T e 24

3w = — =06 wie/ga.
qar & der

4

YA THAT F AT & T & Tl H A w9 |

4 Jcad % T AleeT (63 T3 (ST & ateA & oI q & gt

F are |

4 g9 A 09 A 5 (1 to 6) @ Siar
B 6(1to7)qf i

C 7 (1to8)ar ST
5 =a= & e F@Ed U9 =5 (14 6)
6 == faar Wi FaEe e oy sfar 2 |

7 F et Rl = 1800 x gat &t d@n
= 180° x 4 = 720°

frepfrr ot
wive B R A=
TITel %t TeT
:@:30
24
o witel & 7at & wt & A = 120
st frem Roft & mivet A1 g
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Fig 29

"A" PHASE

—19 — 24

yd

Az

Vs
20 - 1

—23 - 4
S
24— 5

1HOYLEENTS

By
)

7 - 12

Aje——1 -6
y

13 - 18
y

ya

14 — 19

Vs
8 — 13

2 -7

"B" PHASE

e

17 — 22
18 — 23

1 — 16

/
122 — 17

6 — 11

e

Bje——5 — 10

15 — 20

/
16 — 21

e
10 — 15

C" PHASE
Cie——9 — 14

120
= — =4 slots

30

10 afr srghe

IR YA e A & AT SaT & |

fafer S (1+4) st 5 3 wite & wmew & |

At dr (5+4) weTi O F wAve § e & |

11 FATEeAl 0 FqET
FATEAT B AT STgHT | &Aiel § AGeId HLAT ST

Figs 29 a1 30 & IU=I e & folt awaeee e a1 fasfea
ARG FT AT & |

11-16, 12-17, 13-18, 14-19, 15-20, 16-21, 17-22, 18-23,

1-6, 2-7, 3-8, 4-9, 5-10, 6-11, 7-12, 8-13, 9-14, 10-15,
19-24,20-1,21-2,22-3,23-4, 24-5.

Fig 30

21 22

20

22

-
21

NHOYLEENTT

3

1

aqT
ReT 8 foram oA T sriwer (FEet ® Eew F )

qES

.mm

.mm

(e T

.mm (TaR®) FETE ..o,

e #1 THFR

.mm

.mm (AARF) TS .

o @ aren sriwer (TR B FEE F awEE)

1

2

3

freat fa @ sl 4.

T TTUET TS FTETT B TFITET ©oeeneeeeeeee et e et e et e e et e e et e et e et e e e e e e e e et e eeeee e e e e eeeeeeeeeeaeeeeaees

e

e
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arf k@ | foF & F defia smat & 1E Atex & forg

AR AFS F WY |

FATEAT A1 FoT dE&AT
FATEAT A T

1 FETEdAl & G/ =

(e ST/t /et Sfia)

F 14 : arsf<ar ® JRnEw #31 & g @ F T\

1 FT & 8¢ FX, I a8 ¢ & T At (FL F q€r w4
% fore Araretiay #ee & ik & e ) qur Rt off e e
FTTS FF G & forg wiiel #t #T% &< |

2 HA F AYE IE YT TAT AIETE AT IAA o LT HETSA &
FAT FY JAT WA FES Ft AT G | FE |

FH 15 : FETSAT T FATAT

1 qd T FATIA ATEST & FFATL AT HHL AT AT AAT T FHL
F 79 F o@T & (Figs 31 @ar 32) # guriar @ € |

Fig 31

_ CENTRE HOLE

ELN33140HV

7 3o fagfaw At = 1800 x &t &t d@e

8 wret # gt falt # =

et # "
9 el & Ual ®§ %Al & dr Iafer faemaT
120

Rt # st 41 g8t

11 FETEAT &7 FIRT
FATEAT B AIHA A @A AT
ATTRT ST T AT & foIT e AT a1 fwfeq s
1 JUF FETA IT TATZA |

AT & VYT FOTS T AT T TS & o 10 /
15 mm T EHT ATRY TAUT I/ TS FY A(Ai® S
¥ FATY TATHT AMRY | [ FETA Fit IHST AT &
TTET TLHA 1 kA & ForT e & Rt it o % (A=)
Smar |

Fig 32

ELN33140HW

3 ®HY & argfeew wefie & |y e, fAfde ot & @ qur
TS FEAT T TF d< a3 |

4 e FETEAl H Afde wel § STl U IHE aAardt AT
el
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A FIA THT T AT w2 & w@rgat @@ aw w
R oA A e R s &
e # U AT Forrelt FvEe Arge W avE srarer R
ST TF AT TG AT TAAC § AN & (A H aAXE)

T 16 : EIN 9 A=A | FSAl B T (Fig 30)

AT g fawiae s Y J w9 frasd =ie e
1-6 Y e o v & ran weh AE A o g SR FanEe
1 M T T qTS, e FWET #aE e 19
& FaTEw 1 W IR FUS AT I FAEA W AR
e 6# & Fedt wea Azl A Fangw avde wit fweadt
wWie § @ F ARy | W Aew e #@
FravaEar & forg Swer g #@ v Y |

1 AT FTSAT & TAH A< & a3 F15A AISS! H7 &S 1 T
27 e |

2 FETE AIEST AT HIY & 19 e<58 Vud FE & T BT
I ARTE FETEAT 1 S FEA AZS! f S |

FF 17 : A ST T T T qAT AT FLAT

1 @qE AT &t 9T aF, S Al FY adT q4qg B Al
F | ST 5 (Fig 34) & Fwifar o 2 |

5 ofe Farser S AT TS &F at IS T8l & Tufrd e av |

R T SEETIN | Tt T AT a9 W 2 | W0 FEt

F T F ATAR GA] H 99 F |

3 gt a¥e % @iret 7. 3,4,5 79T 6 § =TS Fargel & &b T
Tl 1 g6l a¥e o erer star o (Fig 33) # gwiiar @ & |

ELN33140HX

Fig 34
1

ELN33140HY

2 T Faeq FT @ TEEAI § A q9T I Afes¥ Y |

3 FT (HH) TAHHTL TEA TAT &G AS H A FIA & forg

TS T G & GgEn 9 e |

4 e 6%F = FaTEd A15S T JUFH a0 f&rd F1 |

5 JATTAIEH. 6 TIH FETE i ST F15 HAISS il FHULT FITSA
TqTEe HF a¥e ST |

4 Yolaet HY ATH & qAT I SHAS & ST HY

5 AT & AATVIAT AT & g qiF FL | @AW 7.
3.3.138 f 3¥ |

6 e i fthe (A=) F¥ | A T HATTSATH B T4T 39
79 fme & forg @ |

7 Tt afRorme i & at, HieT &1 Giet, T & w92
F AT I gaETT |
8 fhe FX AT HICT F A T T FY |
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zatwzwa (Electrical)

zawnmEa (Electrician) - AC &9 vt #iew

e 3.3.141

AC wieT ®=ie &1 vEwEE afarn e fiv fawer (Maintain, service and troubleshoot

the AC motor starter)

ST T A F A A AT qS A Fa
o AC Hie¥ WieT & WHT #T @A FIAT
o BT ¥ TqAT-9F ARG &I TaT HT TATAT

o Fiee TN, Al wiewed, F FRwet, NC stiw NO & St w1

o Feats RA T T F q w4

sawEEatd (Requirements)
ST AT qrEEsy
+  FEHEE e 200 mm -1 No. . PVC ggafe gt vafifiem ar
+ =" 200mm -1 No. 2.5 sq. mm 650V 3= -25m
o AT -1 No. « WS A 10 amps - EAFHATIH
« WX 500V -1 No. . wg‘@ﬁm?éq - ATAIFHATIATE
R e b + ICDP f&r= 16A 500V -1 No.
« TPIC f&= 16A - 500V -1 No.
 D.O.L®Rx INO L e e 1 No.
¢ WX IR T[T -1 No. o AT ate Ret -1No
. ex Yomiw wiew -1 No. '
. o FIEET -1 No.
o STl EEHHT "t -1 No. . R R -1 No.
wfwar (PROCEDURE)
FF 1 : AC HiET R #1 A= AT afda FLT
1 AC &feX & 9T & idwed ax die R &@ie @ geq Fig 2

fRfe & forg sTawr® & g% 319 % aoq wie F ATUR FaT
T TrEHT Tl # qe=m| (Fig 1, 2, 3 & 4)

Fig 1

\— LOCKING ARRANGEMENT

ELN33141H1

PUSH-BUTTON STATION

PUSH-BUTTON — =
STRIP
)

CTTEFH
@@ﬁ.'
= =
=2

Bac up U
CK UP FU
VA Gan

 ——

ELN33141H2

OVERLOAD RELAY

2 Fieded & IAYIE A A¥eYe = & @it X T8dF A
g1 Y aaw dR {5Es Ficwe A1 ale F138 daT are
Rt et I Al wire R #idwe afa & y=me &t st
el

112

3 ¥ FAMERT AT Fiee FEA F (1T FART By &7 q==m=
w7 | affe & fEfa s & fog a9 god ae o
ATFAALT FHicae T TedaTT &< |

4 D.O.LRR @R I &iex e HSeeT i el gasHY
wiex & qu a9y for | (Fig 5, 6, 7 & 8)



Fig 3 STTTIHAT | ST BT Y 7 F TNk TR AT FHGE
F=TEeel B PVC R i OL Rat #t atg & |
s o fdw 2 o @™ ' & srmiE s
IR AR | g9 @ € | oy ¥y g 'y & SwitE
AE F Fig 5/ I3 T2 RWET F ARG & LI & 0
T qFA € |
CoNTACTOR NO - VOLT COIL Fig 6
TYPE MaRy
154 500v Ac
CONTACTOR %
Fig4
ON & OFF BUTTONS
&N A a I
g L
On@ |/
LOCKING — PUSH-BUTTON
ARRANGEMENT STATION
- 8 8
INDICATOR
N A
g o )
106 103
141 116
ALL DIMENSIONS ARE IN mm. § f
DIMENSIONS OF BASE AND COVER OF DOL STARTER % B %
w CIRCUIT DIAGRAM OF DOL STARTER WITH PROTECTIVE DEVICE 5
5 oowt aRay for &t Agews & AT F of |
6 TwET M T -| FT ATIAT F
Fig 6
®

STAR DELTA STARTER

ELN33141H6

Tafersa : TaFRRET (NSQF ®=R 5) - swame 3.3.141

113



Fig7 Fig 8 L
R
Y Ly
B L3
A A I I 01 001
[
I [T PR PR —
[ b= START — 7 '
L_ | ‘ - S Sk bl I A N R
- >T } ICTP '
[ [ I I = e e
| LI T = fe—fe—to]
! aOs -l
[
[ ® D.OL. STARTER |
} [ A i 1
| } ﬁ L4 L, L. a } o
Lo b | EH A A NN B SR R
Z= e J 13 |
r 1 °
| | —g— G — § |
| I 2 | . o
| [ SR I S |
I 3 - AUTO-
- i HOLD TRANSFORMERS
s PRESSED TILL
THE ROTOR D, TIME DELAY RELAY g
}— ON  RESISTANCE 5
s * KEEP START BUTTON PRESSED TILL MOTOR GETS SUPPLY DIRECTLY 5
COMPLETELY 2
CUT OFF
RUNNING POSITION
STARTING POSITION
.
T
<
CIRCUIT DIAGRAM OF THE ROTOR RESISTANCE STARTER 5
WITH I.C.T.P. SWITCH & MOTOR z
w
DOL w1 Y AT+
. VTR aREer g9

®WET aiEror el
1 y=TaT & q9g FreesT T FH EHT FTIA FT [3F & T2l ISMT af3 gt 9 ST & diees #H
FAgae FeqeHT T HST €T FT 2T AT AT WAl & AL 2 at dtees 3iF FX |
AHIHA HHASE ST garg
FEHT qdE FT gel T ST FEHT qAE H qTT F |
fore i =ifora awda & fi Fuse Jwd T sav & ar e H T w AT
GeipnEcicadl
2 ofie amwe ar afesr | F9 ates qof gaaT | arer AT 87 9 AT & dieest FA € ar atees
TTAAT &, FHTATT T HT J€d, FH & AT dicesT 3% HL, ATH AlE IS
Hex # 9iré afhe &1 g r T T F AT I ATHX & GEIRT HT TIAT
qTET FLF AT THH F1 o4 & Uhd &, F T F gT H A AT FE % qG
At & ST HT AT FAT fretRa a7 &1 == ae @ &, I
TOH & FHHT B qHE FY, G5 €T H
TART Y AT qE AT @ A g
FeT & AT dsit & T H< |
3 awe fage #t «yg qF TG HT HH ST e f8RT & AT #Y a1 95 9 |
FH EET
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RET qfeer T
4 TwEE H ATAS[ATT Afw Ftaer 7 gar ear THEF F &GA &
T TEHI g€ 3% | qel (aaehd TG WO H a8 & AT AATATIT H2 |
FEEF e T S AT AT T St s & awE |
5 werd fagat & sy F Ateast qfReer &7 aeRsT S HY
FATSA HT AT AT I Afohe 7f w4t areft St @ At F aiees F@Ed
BT FT qqA, AEHS FL AT TN F ATCOA
A AT AT A I AT H AT | T Geh STl S Y |
6 TN AT WEN T AT AT QT WRT T FT NVC Famsel & qfaer &t i #¥
3 & HH T FHEAT FTIO BT &, JHT TF § TIX AT FHT & AT &t Iaet, IAT q () & THE
FO safire o gu g 9rn Hit Exd

TS F e, FHafew aaret &1 9w
# dAE IX &

FITET HT ATeH

FILISTT & HIOT J(TAH &l T TS

& AT HT SMFX dleesT § e Afhe FHAT
STEATT T ATTHT ATAF ST g qe
I ST AT MG S & HROT TIX AT HT ST

et Fieast T ST FX b B TS
T 9Tl WIET H AAF ITIH T8 §
AT AT 9= HT ITANT X |
FEET TAT F ATF F |

sax @ R/ Rew

1 WY aR-a% Aax e et &t woa afdr e, afes siaw St afdw &, Tex F afes #ie v it
g ST & e & # T F

2 &g T ¥ e R &Y wora afér g savere R #t &fdr st %, sfa R
(Fres At st T, g, BT ATG F FROT J((AF T6S AT | TG AT FX AT 98 &, TRIT & A

ST 7) FX TAd fAEE aRey w9 #+X 3w
Ead

N e

1 AR R’ F el ar aafar & A Atex 3fY affe # fou dgeom fowda it
ST ZHATA IT AC Afshe BT S F |

2 wite Afwe F f&af RIS FT AW qgd AAF & St A T HS A a5 |
# o g T
It

3 WS AT-a RIS AT FT A agd FH & ST A FT WS AR q8ad A FE
ECRCR FIEY & AATATS & T bt oY e afehe & ST |

Tafersa : TaFRRET (NSQF ®=R 5) - swame 3.3.141
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zatwzwa (Electrical)

zawivew (Electrician) - AC tsa %=1 #itex

v 3.4.142

fafter e & R %= AC #Aiewt & wom s Rt &t weww #==n (Identify parts and
terminals of different types of single phase AC motors)

SEA @ T A & A § AT T§ A &6t

o Y 7 R %W AC HieT & A9 @ faor ®it 95T T SHE AT FIAT

o ITF VWM Fl TEATHAT AT Ik A forgan

o f9 7 T R el R &t AC wiew & Rt & gt Y gEee wween

o TAF AT FT A HiET FIRT Flarer ATIAT |

sawward (Requirements)

we/aTdE o e %o FufeY =il
- N, e T Wrew 1HP,240V,50Hz -1 No.
v s | e i No. «  gfiraeir wtex 240V, 50Hz,0.5HP -1 No.

. Rywr w1 240V,50Hz, 0.5HP -1 No.

ST/ . AT TR BUE WX 6W, 6V/AA

o T TE/ZEH I A} (TTATHE HHE 2ET) -1 No.
1/2 HP, 240V, 50Hz -1 No.

wtwat (PROCEDURE)

w4 1 : e % Tm @ AieY (BT e JieY & WO S IEEe HA
1 e %7 deRM Tl S ¥ HieY & A7 ©ie f[3awor & 98 ¥ 399 1 ¥ ford |

T 1
T we faEwe
AT, 28 AT fraffRa i
TET, ATSA AT LA T. oo eee e, TR T oo,
£ ) B T FERT T
BT et FFATT AT o
AaifRaT aTRT amp
faffRa wfa r.p.m
EfRE FRT o A LS | L) SRR

2 Ry AT a1 o g F9d e =i deHe T 7ied & W
F T HY AT TAF & ot & Hf=d &< oo 7 forE |
(Fig1)

3 AW U yd® W # s & fea &7

4 A -2 F FH A 3 TAF AET H A ford |
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Fig 1
END COVER
STATOR

TERMINAL
COVER

MOTOR FRAME
FAN BLADES

END COVER

PARTS OF 3 PHASE SQUIRREL CAGE INDUCTION MOTOR

BEARING

SHAFT

ELN34142H1




T 2
3w o WRT #T A

3
3

O NO O WN -

FY 2 : FARET ©E TT|E I AT F AW # IE=H wLAT
1 FUTReT e e/ T AT & A7 @i g # qga? dad 3 | qie w |

9a 3
T we faEwer
AT 28 AT et amaf
TMET, ATEA AT TLA T oo TR T e
B A B 2 SRS FAEfRAE &
BT o FEATT TN o
ffafor ar #fRme =@ e RaffRa o= amp
EI ) R 2 O TEET T e r.p.m
EMRT ATRT o A HTET AT i

2 fruwuaterar = Fig2(a), 2(b) & 2 (c) T FafeT @
SR T HIST & WO #T T2=1T HY AT TS Hl ot &

fea sx daa 4 ¥ o |
Fig 2 (a) Fig 2 (b)
STARTING
L 21 WINDING 22
O——o
|
|
} t —— CAPACITOR
SINGLE |
PH:CSE } RUNNING
SUPPLY | WINDING
} Yz
| CENTRIFUGAL
SWITCH 9
~_ &
o— g
N g
2
T4
F. . 3w = WA & A
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Fig 2(c)

SHAFT

CAPACITOR COVER L
|
CAPACITOR %

BRACKING
BEARING LOCKING
RING x

DRIVE END
BRACKET ASSEMBLY

DRIVE END

©

DEFLECTOR

\

CAST VENTILATION
AUTO-THERMAL EAN
PROTECTOR \
OPPOSITE DRIVE END ROTOR ASSEMBLY
BEARING ROTOR WINDING
BEARING LOAD
SPRING \ STATOR ASSEMBLY
3 START WINDING

RAIN DEFLECTOR

THRMINAL BOARD
OPPOSITE DRIVE END

.¥ BRACKET ASSEMBLY
THRMINAL COVER

THRU-BOLT g
BEARING CAP g
3
3 : R % PR ©TE FARET 7 AT | AT FARET JiTT F WO 1 9291 HAT
1 9T FAHE AIeY F A9 @i fFawor #t g 39w 5 ¥ forfau|
a5
AW e faEw
fATAT, S8 AT e fatfRa st
TET, ATSA AT LA T. oo eee e, TR T oo,
TEE BT THTT oo ERT AT e,
BT oo FATT T o
famfor o #fifRme =@ AaffRa &Y amp
FATIT T TBIT oo AeaffRa T r.p.m
ERET aRT e TRETT AT oo
2 f3u 7u AYex =1 g9rte v f= (Fig 3a and 3b) & w=eHe
FATIeT ATeX & AN & T29 FY A TAF A6 F 3iF
¥ fafed ¥ 39« 6 | It A1 forg |
Fig 3a 3 uF, 400V Fig 3b
C1 I CONTINUOUS RATING
L il
BN C2 CAPACITOR
u Uy cs 4 ENCLOSURES
g 10 uF, 400V
55 INTERMITTANT
w < MAIN RATING AUXILIARY
oF WINDING WINDING
3
Uy z,
SCHEMATIC DIAGRAM OF A CAPACITOR-START CAPACITOR-RUN MOTOR CAPACITOR-START CAPACITOR-RUN MOTOR %
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3T 6 3 W AU AEF § ST FAC|

N O b WON -

FE 4 : FEHA AT F WEH FT TEAW FEAT
1 gfEda wieT & 47 <ie fFaen &t 9eH aa 7 7 " |

A7
T @ fEwer
AT 28 AT oo FEfRE AR
TET, ATSA AT LA T. oo, IR T e
FAC T THE oo FERA &
BT et FATT T o
fafor a1 #fRme =@ e RaffRa o= amp
FATIT T TBIT oo ee e ee e ee e TEET AT oo r.p.m
AERAT TRT o ATEE BT AT i

2 fRu g Aiex ar swiy U = (Fig 4) &7 gHad Aex & 4 g% 3% & fareifed wnr &7 29 8 ® At ford |
AT & T84T 2 |

a8
Fig 4 F.9 3w e WRT &7 A
FIELD WINDING
BRUSHES @ / 1
\w —_— SHAFT 2
EeE= 3
= — 4
il 5
COMMUTATOR 6
LAMINATED POLE <
FORMED IN T £ 7
STATOR ASSEMBLY FRAME :_"r 8
PARTS OF A UNIVERSAL MOTOR %
3 weIF TEE e W F s & e w5 5 T AT AIAF § A F |

F 5 : Rawe ®ew & WRT gg= =
1 Ruae Mie &t A9 < &7 fFewr 98 ¥ daa 9 # o g |
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A @e fawr
AT 88 ATF oo FEafRT AR
TMET, ATEA AT TET T oo aRT T o k.w/HP
E el B - SRR R & e,
01 > SRR FHATT T oot
famfor a1 HfifRae =@ RaffRa g amp
EIE ) M R 2 O TEET T e r.p.m
TR T e e E e | N o SRR
2 3w u Rueas Atex a1 g9rte 7w = (Fig 5) % g R 2= 10
W%Wa&wwe—%mﬁﬁﬁ%ﬁmmmﬁ - s R AT F A
| 1
Flg 5 Push I'Od\S
Flyweights —T%_ /Shorr.ing ring attached to shafts 2
attached to shafts \ ~~ __—Commutator attached to shafts 3
o _~Spring opposing fyweights
I3, ’ Brush holder attached 4
Rotor coil “\c 1 push Td 5
{One shown) *‘%—
ALl 6
© 7
PARTS OF THE REPULSION START INDUCTION RUNMOTOR % 3 s-a- m W ﬁ- W Wl
F 6 : VYT AIET & AR &1 TE= HIAT
1 RO A & A9 @< & Qe & qgae daa 11 ¥ g |
T 11
A @e faawr
AT 28 ATF o AR ST
TET, ATSA AT LA T . oo eee e e, fatfRa o k.w/HP
E el B - SRR R & e,
BT e FEATT TN ot
faafor a1 T =T e TR STRT e amp
FATIT T TBIT oo ee e se e L2 R 1 ) OO r.p.m
AR T e e E e | N o SRS
2 fu 7 R #@iex ar gue 1w R (Fig 6) 8T #eue Fig 6 .
[T F AW #Y T8 9 |
Coil
3 gAT qEuE fFU U wEn & st & iR w9 gy
4 werE s & frfa wE F A daw 12 % R i
Stator

120

Magnet
(permanent magnet)

Flange
{aluminum die cast)

Construction of Stepper Motor

ELN34142H6
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T 12

3t e

3
3

HOAT &7 9

N O b WON -

5 T8 U ALRWF & ST HAC |

F1 7 : RTe o frete o dew AteY & g angfie & it @ gEee &

1 2fiAe ataq # FaY 82T | AT & ghs B qeradT & H9fex

& foet #t wé afde 7 3 et # |

2 Hfiex &7 feret oY FafeT & oo ud et &t =
|

3 wHteX & g aiEfew =T & gt & diw s e
< | (Fig 7)

Fig 7

1-PH. SPLIT-PHASE
INDUCTION MOTOR

OHMMETER/
MULTIMETER

RUNNING WINDING

STARTING WINDING
WITH RESISTOR

1-PH. SPLIT-PHASE
INDUCTION MOTOR
240V, 1HP

ELN34142H7

4 o o & e s qregis T Ear e S9 193 ®

fafem #7| sifafea fY =t 2 @ fof=a |

5 o g fawifea fg U Rt & sgE ST /e &

#F1 8 : e % e % dewm Wiew & @t aEfem & g & Ry & e wwen

1 & 7% fag 19 2 %1 qAagfa #X | Fig 8

2 Wt % 2 & e # THH W & R #@ |
a7 gE gt & e A 19 28 g | (Fig 9)

3 o & sgae U1 @ U2 d@ar 213 Z2 & & gfaae &t
AT & |

frerd

1 ot % fi= stfesaw afaay

2 o= 9 & i afady 7 qrr = 39 8 Rfea G
T

TafRrwe : TawEA (NSQF ¥ 5) - s 3.4.142

g 137 forg |
1 72 3 1 7 3, % = Rt arowiw s T
T 1 7 3 T A Ry am wmEr 20
g 13
fa1a2% 233 & f1a3#
qr=r wfeter fr=r wfete fr=r wfeter
Fig 8 _H_
] ]
N -’ |
] i
‘ U2 ‘ CENTRIFUGAL

Xy - TERMINAL BOX
M; ~ 1-PH. SPLIT-PHASE INDUCTION
MOTOR 230V, 1HP

ELN34142H8

-
N
-



oa: wetfer arfe

&

gt &
13 2% fiw ofady =
394 & fiw afadu =

Fig 9
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CENTRIFUGAL
SWITCH

Q - OHMMETER/MULTIMETER
Xy — TERMINAL BOX

M4 — 1-PH. SPLIT-PHASE INDUCTION MOTOR
230V, 1HP

ELN34142H9
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zatwswa (Electrical) v 3.4.143
zgawivee (Electrician) - AC u&a %=1 Hiex

T b1 AC AIeT F =1a FAT AT WY g9+ fere= v feiwor w2 (Install connect and
determine performance of single phase AC motor)

I I AW & A A AT qE AT Fob
o Fritar & FRERE #1 e F31 SR SEE Agae #ET
o gitT # 33 A9 SgER R SR AR FAT

o & T WX F T WTIET U AAW FHAT
- TAHET FHT IEAT AT
- ~fRw=
- B
- 7 #1 e faiRa wwar |
sawFard (Requirements)
HST /AT ITHIOT/HIA
T FRAR daftq e e -18e « A.C e % wiex 0.5 HP 240V -1 No.
TAtFgshel fger wefir 12.7 mm
e 7 &Twar & arr -1 No.
AT 37 3 Hiew -1 No. © HASE AN - ATTFFATTATL
TR & AT ITH 1= o AT AFSr 8 mm HiaTs 40 x 30 cm -1 No.
Y &2 5 mm & 30 mm 1de + e| uF grefe ateew - SATIFARATIAT
FaAfIw g4ts1 500 g -1 No. « Glar 14 SWG -6m

st (PROCEDURE)

w1 1 : Thet & ZTa AC AT FY 9T
1 WX FT A0 W a0 98 i 37 ATHA F1S § Al F | 4 fHATAAR 1 & 3 €Y T I FHE gHS FE AR ATl &

(dT 1) A=At T HIST & AU & f@at & A & g ) o
Ferc | (Fig 1)
T @ faawer o2
. o1 - AT & T A fateor &g o
e By AET T THR HEY | qER TSR
FIE HT TOTH

qTEaY A T

. T 3
HIA AT ferrsTeer &7 gt atedsT @i 3

2 ST AieX F WA fFEr S € 98t uY e awu S| feraerer %1, Reys ateest wfe a
forata & 7e ateed $iY smae R.C.C. R #Y arafera #| ETEIRUFH TET (AT AT HT

3 e ¥ AR ¥ FEAR A o w F A F fautRa amer 30 amp a1 3E& F0 €1)
) 5 fawfar ¥ T wuET B T ated # AT F 9gE
WIS A A ST @R AT 4 A 3 AT 2 A Afww fyer fore 1 g FY
gt TR At T SO WR AT R 8 @ e 6 e o et 6t s g o

a i I e S sgeE av LS s #
HIAR T AR |
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d) T8 8 & 12 w¢ % THI AE L& & [ AHST & A=l i
g |

e) FH & FH a1 AT % T & FEHT AE |

f) DU FH Tae B AHAT B oA |

e SRR & e F F AR R T W

9 B T anfe e |

8 TieT & WTUT FL MY 30 A< &1 Tedr & g #|
(Fig 3)

ELN34143H1

7 Wi % e % forg giesr # R T AT & 9 #¥
AT Atex @fia 3= & fore sy &t da #2| (Fig 2)

Fig 2 —~—
FD'I ) I'D'l .
Sels —{ 9 |E. fReremgam & |.S. Ageiar Jgane sae At #¥ |
A % 10 FisfEw &t fAwazar sita 3= & forg &2 (Fig 4) &1 s
X AT g AT & off Strw & ST " 21 (Fig 5)

ELN34143H3

SECTION AT AA

__| |—_ Fig 4
i —
o r//_A %
| ifJ Lﬁ? | Fig

a) TTSfET ategq & TE@AT & d&! H WA
b) @Haer Trerwr & forw fBre daer o FX |
c) dice % AT AYF & &I Hf TS HHS & 9L § |

TTEOT A AAT HHE & T IR Il FEet &t ST
F ATNF TAF 49 & Tea® TR0 F W FEH A

TR FEA T giae & a9 |

ELN34143H2

ELN34143H5

124 Tofeeed : TR REA (NSQF =X 5) - stvams 3.4.143



zatwswa (Electrical)

zgawivee (Electrician) - AC u&a %=1 Hiex

s 3.4.144

et %1 AC /ieY #1 I FIAT IATT AR g FF 3w a5 (Start run and reverse the
direction of rotation of single phase AC motors)

IR : I AW F A § AT A T A

+ D.O.R ®fe¥ % g gede DOL ®fe ST ¥ AieY &1 AW FIAT T e guia it o qgamn
¢ D.O.R Fi¥iex e TTH= I AleX N TXH FIAT T AR o 3t o qge=n

¢ D.O.R Fi¥iex ®ie HFHE T AleX F TXW FIAT TAWT AR gAd 1 {ew agemn

¢ D.O.R Ruea" #tex & TXW FIAT T@AT AR o #1 o qge=n

¢ D.O.R RUX H{eX & TTW FIAT TAWT AR guia 1 fFow Fgem |

sawward (Requirements)
MR/ATdE=S

STt g fahe -1 No.
e ger g@X 15cm -1 No.
«  MlateHieT0-300V -1 No.

MI rfieT 0-10 A -1 No.
« WR500V -1 No.

3N Hiex -1 No.
IUHLOT /A

1/2HP, 250V, 50Hz -1 No.
« D.O.L &fex e o1 At & fou

10A, 250V -1 No.
o FUHEY wie ds/E T "ie}

250v, 50Hz, 1Hp -1No.

FoHTeT Tl e g "iex
250V, 0.5 HP, 50Hz -1 No.
Rueas Atex, 250v 50 hz,
0.25HP FraT I9ereer -1 No.
AT &IT [ 6w,6v/1A
(TEATHE HHE 2TEY) -1 No.
WIeee Ta ars (0.30v) -1 No.
qE
e Gl aw 14 SWG -6m
e 2.5sg. mm. PVC &9¥ dr
250V I= - ATETIFHATIATE
+ |.C.D.P.f&= 16 A,250V -1 No.
T dre 10A -10gm

s (PROCEDURE)

#FF 1: D.0.L Y & TR VI TR T At H qe] FAT, Ta0 H¥ D.O.R = o sgemn

1 ¥ T AteT wrex T [.C.D.P. & ol AWew @ &7 a1
(377 At g9t & o Fig 1 &t 39 1)

Fig 1 L
N AC SUPPLY
PE-t— | [ ————— -
T [ - 7;/‘\
| — |
| \
all I
i/ | ] | lcoPswiTcH
| [ R -
| [ e B
nl
. | ————f| poLsTARTER
= [
r | 5 —-5d
I [ I
|
I ol
I L1 1] ImoTor circuUIT
I

SQUIRREL
CAGE ROTOR Ll
|

CENTRIFUGAL -
SWITCH ‘

RUNNING WINDING
(MAIN WINDING)

STARTING WINDING

METHOD OF CHANGING THE D.O.R
BY CHANGING THE STARTING WINDING TERMINALS

ELN34144H1

2
3

STAATH it T ANF & AFATfd HT |
AC fafRer ateedr sy & ST a1 SIgAtad SAE & AGAT

|.C.D.P. f&r= qum yad+ (RTdX) & &I Aie< &l Twave ¥ |
HieX Tadq adr &= & o qweT T FF |

WS & WieY g & A I vt F ' & 9fd)
2Tfd #< q91 D.O.L. X & stfaw R (shawets Re)
F AT T g7 9 8 FX |

ICDP &= it 39 &¥ q9T WX & &I ded it g9 |
quia 1 fewm 1 3@ 7w I8 A= ford | qoie A {2

T ge &l gaTd gU Are< &t A |.C.D.P. F ATH FY
W H geTU |

Ry # g off gu FA | 7 1.C.D.P. &t A" &7
TR TAT T &S 37 AR
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8 Fig 2 & 91T T AT T aTgee & swae &t qfafad
O A R, el

9 HYeX & T FAT G fohee ATEfRT & Twree #f TeE a5t
FuiT &t fRem D.O.R ... gl

10 HIeT & Wb TS & &= F ATh F9 |
et

Fig 2 L

N 1 AC SUPPLY
PE= "t —— ;4‘:::j *******

s A

S| |

~ H | ICDP SWITCH

| I |

‘ [ - 41

T iy

- == J D.O.L STARTER

- =+ (I

[ ——

\ [E I |

I

I | | 1

I I | MOTOR CIRCUIT

|

|

| RUNNING WINDING
| (MAIN WINDING)

|

|

|

STARTING WINDING

METHOD OF CHANGING THE D.O.R
BY CHANGING THE STARTING WINDING TERMINALS

ELN34144H2

FE 2 : UF FAT (¥) HMRA (FAREY) TadR(RTE) F0r Afea (TF) Aiew B ASAT A FIAT 41 GO @ fR{ew w v afkawt

FLAT

1 Fig 3 # 39Tia & 99y @ & AJA avaeed § (A
=T Taa T =) ICDP fEaw yad® (RT1dX) auT Aiex &t
o &% Af sravas 2 |

2 wte¥ & fAgivor % sga ICDP &= § w« a Sude #3
T DOL wad# & sAfawe Rer uffme &t wtex & fraor
AW X #T FX |

Fig3 3 ICDP f&= #t «fa ¥ |

o 0-10A STARTING WINDING
N . : 4 I F WIET F TETFAT § AT F AT AT LTT AT
@ég | | 00w () 25 \ E;V%I\E; =TT &R @ i A Rt A e w Ao FE w7t
§§8 I ! I ég 7 CAPA- 2 I 1§ o
o T ! Toror 3
- I— ] 3

el

L SERR ISR I R T AT afera ameT ol # R
1
2
3

Toie i {39 1 qgo w999 & fo@ | (For changing the

direction of rotation)

5 ®WTe¥ & g #iex &t U 41 ICDP &= &t (i T qur
WA F A |

6 U H [RT B qGAR (ol EETIET AT AT (T AT
& el & e g5 | (Fig 4) & w=rfd argfe & afkads
F Forrar =T 2|

7 WS A @ R e At S a9 wie} & 9 w7
T 1 | oI Ht & F AT FN

AT e g 1 919 (Effect of changing the supply
leads)

8 WiexX #t a= ¥ adT (Fig 3) # I T AT ATg(eT &l
q7: Site (Fig 5) ® g91iF T AR q@Ts efiaa & ATId
H gact AieT H AW HY | GO &T {91 9= I 7@ qo;w
afRure # "Rt 2 | o |

Fig 4 STARTING WINDING
I 0-10A
N - 1 polL
w> || } STARTER | mI o CENTRI-
g9n \ z2 FUGAL
da | \ 0300V () = Z
<53 || © Z0 9 SWITCH
ro® | MI 5Z 9
o || T 7= CAPA- &
< ‘ = TCITOR B
L L~ ¥
L 1 3
z
2
w
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Fig 3 ¥ 39T 7T SETR guiv #t {39 Taelt /78 Taeit

Fig 5
2 (a1 F WOT AW A & FE ) ) R o TARTING WD
[
>
AWz || 99 CENTRI-
frerd A z5 switon
g I z= CAPA- I
L < 1 TCITOR s
L _ = 3
= z
T
T 1
£ Hae oy sma T ST Tfera emer i & R
1
2

FF 3 : HUTRA Tadw (RTE) HATRA T (T7) AEY Ht THUT FIAT AW FLAT TAFT QAT TR HA7

Tad AT ATferd LT Y T8 ¥ U7 Iga! R a9
TS B ST FY | I dar 3 | ford wrfdar qerr <fHar garfe=t
g gt e @t gonT qar favauer o #1 |

1

2 TSI N AUA AGRUE H F@TH TAT IAHT ATHIGE A |
3 ITFHT Gl (AT ) & ST &< T I HTATAT
F gfead F3|

a3
® ° TTF T THT HTEH T AT TIE TH ferfa
| A FRA srferaw
1 T FRY
2 = FRwY

Ry ST & AT = q9r =TT & g1 7iex 240VAC
Fig 6 % Jga # a<TE & S |

6 Jadd & fordr oo STgewE & AgHten & ICDP f&r= &t o1t
FX qAT WIET & e e H Fa1d gy e Hf a1 H2 |

5 f&= # STg A1ge & TS H A A{e< & (T & Agare 7 Ui &t e i 3w @t goie it e &t A= fore DOR ot
ICDP sifaw et &7 @< # | Fr ... zféromad famaTad €1
Fig 6 e :
} ||1 10u F, 400V }
I
| |
} 80 F, 400V s }
| =
r— -~ 7 | U Cy z, )
L ‘ T~ —— l 1 <) }
LA A e T s
AC SUPPLY [ T O ‘ C y | WINDING
S | l N } S Z2 }
U £
R /A ! ? \ 3
E—— - N _J | Y | g
Lo J z

8 HleT #H a7 ¥ ICDP &= &t (1% &Y W &1 (At qur
Fig 7 @ g9Ttat 1 1Y Tfeie ang et efimat &t aeee g |

TR : Saw e (NSQF &% 5) - 3™ 3.4.144
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Fig 7

‘T 10 1 F, 400V T‘
c
\ [ ‘
[ iy [
| |
\ 801 F, 400V [
\ I I —A \
I |
,,,,,,,,,, C2 |
r 1 |
L ! ! | o e
‘ \'\_ | — ‘ | 5 [¢] D |
RATED | | — | RUNNING | ' | STARTING
VOLTAGE L WINDING | o 9 | WINDING
ACSUPPLY o \ Yy O—!
| | | R, 9 |
N i | i \ Uy Z2N | ~
I / ! ‘ 3
A / \ \ 3
E o g L a4 _ g
w

wifd arE i & Rt w1 s A sgerse an e A
# Rt =it sow § qea guiw i e afRafdw G e
TEHAT & AT AT 21 | B | ot srafm ooy weie
F =l et afea e w2 5w el aw wim |
Fad U, T U, FT STEMET & qg0T A1 aFar 2 |

10 #ieX H s T Fig 8 H 391Tdr SIgA wifew argfeT & &<t

Tl T TEAHY TATSIT < AT FTERAT 67 G Fig 6

12 e &t Wk T AT 7 AT aEfen # Fig 6 & Fgar
FA FX | wefe¥ 9e M & Fig 9 & A Fae alrg
TS FART T 98 § A THTH 1% 907 8 AT 9 Fi gevd |

13 D.O.R. quiw 3t fawm aferomacd /aramad |

14 AeX 1 T ICDP & % FX A H (Hahret ST aet
FATIA ST A YU aF Q9T R TRAA Hf A1 % SATAT T
&0t F ford A O SR & faEmd |

F APER W@ AR I TFH 1 F I 5 T 6 F geH | Frend

11 D.O.R quiw & fewm &t Sitw %Y gfaromae/ armac |

Fig 8 o .
| |
| 10u F, 400V |
| o |
| | |
I |
|
| 80 |
| WF. 400V g |
= s i
I c |
,,,,,,,,,, 2
r 1 I U z4 |
L | | | o) |
1
rRaTED O — T 1 | 6 o |
VOLTAGE | ‘ | | o ol |
ACSUPPLY [ o O [ o o |
N | | t | ! ° 2, |
[ ] /A | 2 (-
R \ | I3
/A \ | | g
EO-H— ——— — — — — 0 VO - - - — - — - — — — — — - — — — — — Z
w
Fig9
‘T 101 F, 400V T‘
c
\ [t \
| I |
| |
| 801 F, 400V ¢ |
| - ——
| |
,,,,,,,,,, 2
L ( 1 l . al |
| ° |
rRateD  © T \"\‘  E—— ‘ 6 o |
VOLTAGE | | o ol
ACSUPPLY G [ o o ; o o }
N [ \ s o ,
L ] /A ‘ Uz 2 e
77777 ﬁ - T JAY | | g
A / ! L3
EO—— — — — — — — — — e _J L _ E

128

TafRwa : TeREa (NSQF @ 5) - svamd 3.4.144



FE 4 : iawuer (RYAv™) AieX & G AT, T0E FIAT, TATT a41 GO A o & qiaed Fa0

1 (Fig 10) & 3911 T TR0 ARG & AT TRT HT FIIwe
Eadl

a4

wA. Jrhe-Ha Rt i PUEEIRERI

||}74

\ I
| I
T8
\

\

| =
\ I—

ELN34144HA

REPULSION MOTOR

2 f&= a7 F3 & & g & artesd feen 9¥ v #33d gu
o WY efise &t g fRafa STl (Jggar) &7 (W) § ¥
|

(e 9T it 0 FRafe a¥ argfen sgfd &= & amg ot
A AT A& Wi | orwa aiRore @ #eY W oAt

sieuill

3 e =17 &< T AT Ht AT FIA & ford A qe Ht a1 |
wfer ot &t e &t ard quT daw 4 7 fored |

4 TF g #1 Erfa & R & oF fafa @ g fenfia &
T J&® T8 | (A & Al F< a9 ead 4 § ford |

FY 5 : RYT AT FT TWRUT FIAT T TIRTT FIAT

1 WU AT & T Teiee q&ax g (RPS) & &¥ |
(Fig 11)

Fig 11

ELN34144HB

CONNECTION DIAGRAM OF STEPPER MOTOR

2 R.P.S.H 6V USHE ¥ AT AT 1 &= AT 9 3T AleT
% ATTLI T T&T07 ¥ |

AATIE: THT AT A Al o (3mes) e

I¥ Hhd H gE gl &)

5 wiex 1 fErw #t ot #¥ | g % ofwr Ft 7 frfy & faada
feom & farenfia w11

6 HieX & =1 FIA & ford &= & o1 < goi it oo aquw

fa &7 9% w6 At @ doer 1§ ford |

7 twe o it ferfy & o Y frfa & qr faenfia ¥ 1 aw@w
9€ I T & AIC Y a9q7 o 4 7 o g |
8 TS o [Erw T ATH HY AAT AT qAT STEATLA! il =gt

v &t fRrf D.O.R. far aqan guiw it faem & @i awgw
F FA gU AT fend ford |

NANS - =4TE T ATFe I AT S e TR £ A,
dRA, B, #TB, ®ex &)

4 HET &t d ®Y | 3T IqS A8 L H aqerehT AT
F A WeT & quiF & fewmw &1 Feaor FY |

g
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zafw®a (Electrical)
zgawieA (Electrician) - AC usa %=1 Hiew

v 3.4.145

uwd &1 AC #iex %t it f=r=ror =1 st (Practice on speed control of a single phase

AC motors)

IR T AW F A § AT qS T A

o TF HEOA A & A @ Fawor &t At FAT AW T0F TA A1 FIE F {Aeieor w2

* TF ITGE TRAAT AR F FATT FAT

o HiTT F GIITE FIAT TATET A A ATGRT Ioreq v Ra-Rer afdw ww=m)

sawward (Requirements)

T/ ATE qrEEsy
TR T e -1 No. o HASE AR - STATIFATATY
qteeiieT 0-300 V -2 Nos. + ICDP f&r=r 16A 250V -1 No.
uffEe #fieX 0 - 5A -1 No. s IMX AST AR TGS
&t #ex 3000 rpm -1 No. e 10 =9 100 W - 2 Nos.

IYHT[FIHA
AC H= "X 240V 1/2 HP -1 No.
et &= 6A, 250.4 position -1 No.

wfwar (PROCEDURE)

F 1 : uF R S JieT ®t A w7 g A i s s

1 e & A @i fAaor &t 9@ Y oo 1 | A # |

Fig 1
2 A e A S A @ Fe % o~ e
|
Fig 1% 80 V giq #¢= & forg fxfa 1 w40 vV & =iw . |
Few ¥ forg fRafer 22| stawes St R, @ R, st it & |
TTOTT FY AT I TR Ft 70 w2 (R 70 g § |
it 38) S |
g \
3 fRu (Fig 1) % srgame faga afkaer aard o afg sirawrs ° |
B At 9T 3% & BT AleY H i & el # |
. *N—O\A\O—CE—
4 fora s, at o | o
5 for S, %t fafi 1 0% am ST Hiex & I 2 A7 dam N2 wermcrows 3
Y| ' o
6 FEe, A V, TV, AT T FT AT FX a2 F ATE F < 1
7 fafr2ds, s wt i fig 6 % 50 21 O dewmg | Prttenat &1 A
8 frfar 3% frw #t fry ¥ ofi< fig 6 % #1 &1 : e | HP/KW R.P.M.
T ateerst
THR
B RN
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& 2 d #r 91ex & @e W ferfd § R @ R, & 718 % s5eid g¢

fer s, fufa aRT |V, |V i AT FIT o V, a V,, & 7o 1|

SELA)

TOTET & ALY

#eX dew V, =175V

TS ds g V =230 V

Hex FT § @ic we V, =V -V, = 55V.

ﬁ%ﬁqu%ﬂﬂﬂﬂﬁ'@q‘ﬁmﬁ| wﬁwmaﬁ?:I:
At # W ARV, F d= T FE 22 .

Resistance value = R=T2=T
V, #oft gfeeter % R o aies 31 ¥ | afd aws aies fer TrorT fR T st = ohms.
& A-aoft et FTT Jg/ET AT at Aiew # Tfd 9T F4T St s R
THTT T ? |

¥ Tt At ohms

amps watts.

FAT ATV, T4 X ¥ Tl & et (e & i adw
T FT T & ?

FAfFEe : gawited (NSQF & 5) - svaw 3.4.145 131



zafewa (Electrical) sngE 3.4.146
zgawieA (Electrician) - AC usa %=1 Hiew

FAHTT T ATT T A-HAAN AN TT JRINF AT I AT e 3 AT FIAT S =T HY AT
(Compare starting and running winding currents of a capacitor run motor at
various loads and measure the speed)

SR ¢ I AW & AT A AT AS A FaA
. i@ ™ e A Rfy & w@w FiEhv & we w@ o
o et fafire @e & #iex it sg)

saEsae (Requirements)

AT AT qrAi
MI st#ex 0-5 A type - 3 Nos. +  Rrie oter % &= 16A - 3 Nos.
arfeT 3000 rpm -1 No. + |.C.D.P.f&= 16 A 250V -1 No.

IUHTO /A * HARE A - STAERATHI
F.H.P. #uefirex T #@tex 240V -1 No.
% oATE FAaeAT

st (PROCEDURE)

w1 : e ot FEET T WET ® ASAT, TATT AT QI 4T RAT 4Ry g wfq w1 A w340

1 T arefew dg wefdm aEfen & ot & === #7|

2 TieX F I & Feta Ifa Hrar & sty &1 5T w1 |
(Fig 1) & SIgAR 9% AT & FATEAT FT FAIT H |

3 f wier args fo 7 &t #@9ifom X S, S, X S,
(Fig2)

4 T & AT A€ 9T I F A A qrex [FgifRa afy o
AT G Af e S, F ATE F S

5 3rH{aT %7 9Tadis TH< aaof 1 | Aie H¥ | T T AAT HT
gt 1 ® qie wY |

6 i & HATASA F< T T A, T A Bl oAl F €T L
FT ATYT 1/2 T & A | TAF AIERLIT & FL T AT 3o 1
# dre #|

7 39 9fFET & T A€ FE F o s |

S=AUXILARY
WINDING
R=MAIN WINDING

ELN34146H1

Fig 2 CAPACITOR RUNMOTOR

S4 = ICDP SWITCH

240V, 50Hz, SUPPLY

S,,83,5,4= SINGLE POLE

ELN34146H2

S N KNIFE SWITCH
SIS SIE e T ASHAE
A A, A,
T e
BT Al
T ATE
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zatwswa (Electrical) v 3.4.147
zgawivee (Electrician) - AC u&a %=1 Hiex

AC Rute %1 HieX &1 v@vE, afaRn #v 7w w0 (Carry out maintenance service
and repair of AC single phase motors)

IR ¢ I T & AT A AT AS AW FaA

o Y TEIEE U QIARAT TR 1 qree HeT

o R %o AR wt fafed #39 & qF adveror wAn

o forees FA1 W A TEEE FAT HAR I/ FURAT

* HiET F AT T T FIAT

o HiET 7 I F GTATT FHILUT F TEA FIAT HT SR G FIA71

sawward (Requirements)
SR AT qrnEh
getfergior fohe -1 No. « ICDP f&r 16A 250V -1 No.
D.E. W ﬁ_{ 8@22 mm -1 ﬁ'«." . é‘&_ra'u:[Tesﬂamp -1 No.
geft g% 100 mm i 150 mm -1 No. o T IRET 500V 138
each :
¢ PVC 3gdics #Y ax
:ﬁiﬁ'gﬁm 1/4 kg - 1No. 2.5 sq mm 250 V 3 ~10m
0 - 1 kilo ohms -1 No.
. a5 amps &HAT SIEECETIGLIES
stenfir AT HfEF 0 to 300° -1 No. . Eiggﬁégm;mzo T
WY 0-500 V -1No : m .

' o foufar d= - 200 gms.
ateedtex M.I. g% 0-300 V -1 No. S 1 litre.
e M., 9% 0-5 amps -1 No. . eI 2100 gms

SRR - WA A - 1/4 litre
A : AC e FE 9w O - ATETIFHATIATL
firer et (frfore o) witex -1 No.
wtwam (PROCEDURE)
FE 1 : AHAT FT AT FH TELETT AT AR FLAT
1 e & 79 wie @ &t 9ea 3o 1 7 qdie F | 5 1.C.D.P. f&ar= & {3 37T sTrevtiz T fowr & et smarart
N # T FX |
Htee & T wre 1 Frae TITE ... 30 G ¥ G2 3 & o efimen ot awareera
g g |
famfor By No. HigeT :
e 6 TR AT HETAAT § S8 AT & GATST T ST F qAT ToH
R HP 1 TR & 5 F
o il il 7 el & F A G g A A A A
2 &&faa |.C.D.P. &7 f&re &1 &1 %< | 8 & & ofiT 3iY HaAIo & & JrT F< AT e &t ar #4 |
3 TS F T AR gRiA | 9 et AfT &1 ste &Y AN AR =99 & df dre &
- 3 w71 st ot ICDP 7 e : fraiRa #ic W 37 aaEioa #1|
FA N 10 wfex & Fieae fogstl & grgea" ¥ ST F2 |

4 99§ 9 e &t 91 w0 |
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afy Fiewe fig F7 gege et at 3/ dSIIR  qETEar &
ATE FY | TFrF GG AT TETFT EH ¥ TR T8 3 |

11 AT F97 UT FIS & ghs B Gl & [T &of Ale &
Y HAT F ATEH H |

12 e Fa< & @i |

13 gl gerg T amefen wefdw anfen FdEey @i
HeETRTeT fere &S &1 AT Y ST FHaT TR 4 &% |
afgyr & =t &1 a1 off qwi |
T AT ©e T 34 e e & gwrian e
T Frmtar Fav & i wiex |@aedt o T & g afy
g fr iR 7 & TR R fre & at ofime we
IR T F AP qG w2 | Fig 1 Feft R e /e
1 R aiay R € T Fig 2 ® == d@aie=
AT i dare e wan & a7 oy e
ARt F forg fmn man 21| R wiew & foe @
T AT il A & TH (o1 TAIA il (6T AATH
oy AR |

Fig 1 STARTING WINDING

CAPACITOR
L —— T ———] -
[
N——a O I CENTRIFUGAL
WITCH
/ T
RUNNING WINDING S
SCHEMATIC DIAGRAM OF THE CAPACITOR 3
START SINGLE PHASE MOTOR Z
w
Fig 2 ©
e} ™
Z1  STARTING
©
N %2 [l
1~ 7 i
AC SUPPLY c
L o 01
A I,
’ |
©
4

U1q RUNNING
TERMINAL CONNECTION OF A CAPACITOR START SINGLE PHASE MOTOR

ELN34147H2

14 AT HAS U ST g & are |

15 998w FY A a) ger aisfewn b) w@rfdw aEfeT c)
A e

16 9T GEYEAOr & qT 2 | Al Y|

17 e & Yoede R a1 I siiex
T TEEAT & AT A9 AT 9 2 § Iooiq &9 |

18 e & Ferdar & FuHe HT Aoy fErw & ferfy
N ST BT TaeT 3 | Sl Y |

TF FAHEY F T AW A1 AT & i Fran san
& at Hiew & aiet fmw gwien & B e Tt & e
FaefieY & Rt it ae & wd o e @ ot g e
7 Farie & & Foefier et 2w @ v st fRafa
# ¢ ¥ A AT T at T2 e =t @ qur feem
T qF AT T TAHT qL1e707 &t Fha S wahet |

19 WX FT GETEAT & AW & AT LoTH Hf AT ea
4 7 I=ig Y|

20 fforfa afear & sgar Atex &t faafea w1

21 AT T F9 F FSIAT § ©eX T UL Hl aT% F2 |

22 2 & faafar | #a # v &2 e ol @ st
F

23 e faarfRaT gt gt T ST & At I8 JET TH R & 99 Faar
g qftafda # |

24 T SIS AR ATARE daee 5 AT F |

afY e & at e Ft g FgAtE w1
25 X 91X # JT FY

Tfe e arET STEar & a2/ ainT w9 |
26 & YT & ade & foarEe & S #¢ |

fore gem e Twrian & T R gen gon & an s
F TATHE qE AE ¥ T gEw

27 AT T & FaT & AT F A q0F fGge & a
ST duk # S

AT Wi @ &t at IHH HHTaa qH e At
TRY | T i AT Avevu Fi qgmEar & gt Aty |

28 $geto IfowE| FT AT AT WMEAH & FH AT AT © ar
THET ATSISI & AT AT SAHUSIET A & Ferdal & @
AT AT |

29 famfafaa sfear sgar wtex & M|

30 qd # fordt o qdvetor A oY AR F dae | dae 2 i
4 % ford |
St & e afRerw | aga st sy /g gen AR |
TH FETTAT ATRY | 7o qioTeT & Haer | S AT
# fome formet #90

31 FTgETE TR o S MIET g # a7

134 Toferwd : TR IEA (NSQF =X 5) - stam® 3.4.147



32 T H HET A &1 FSA AT a8t AT g wiea< a1 [.C.D.P.

36 et sraifsd In< ar Huer & S HY |

T feor e gtes Wy e | 37 WeX &I & FY AT ATAT TeA07 TEwErg g1 § ford |
33 ;ﬁ:}zigl%ﬁﬁwﬁﬁﬁmaﬁﬁ?ﬁlﬁw ﬁﬁéﬁ%@m#ﬁwm%ﬁw;ﬁ
43 F A AT T W AT AN F Feed F G AT
34 #WieT &t I FY A 30 foFe 7% Forhe T w9 | F AT T |
35 HYex T T AT FI T 1T T &Y Pt araw Fesd
AT @ # 2
CEC W
frawar wita wfeRty &1 AW
FH. T Reea & qd | ot ¥ aw T d @ | Sed v 9w
1 o At
2 werfd argfe
3 AT e
ad 3
wH Sita &1 faRm i
1 FAfeT
2 AR fer
a4
megohms & adieror #1 qRwTH R
®.. st ® feraeor foe & o SR F AT
1 weffe aEfe 7 &7 < anfer & &g
2 AT faw 7 wefle &t ardt & d=
3 Ao e g7 Al & fi=
4 AT faw 7 wefle &t ardt & di=
5 FrreTer & 0 aEfen % &= (397 arsfET #t e #2)

F 2 : Fwor whw
1 ST A 1 & 5 ATATH A F AU B TEAMHL 39 X HL | 9T A H 39 |

TafRrwe : TAFEA (NSQF % 5) - s 3.4.147
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zatwzwa (Electrical) v 3.4.148
zawivew (Electrician) - AC tsa %=1 #itex
AC #teT THemT HiR e # fou uwalsedt wra @i e R &1 s (Practice on

single/double layer and concentric winding for AC motors, testing and
assembling)

SEA @ T A & A § AT T§ A &6

o &1 T THA b R THA IRA/SIET TR T Rl g g Sae AW 981 F1 faawer ot e
* HiTT ® Gl

o qUEfRT & ATwHST B THA HLAT

o THEE AT fEE sRE w@ aAE

o RIT Tl &t AT

o WX T B AT FIAT

o RY GTHY TAMT X Thi=d G0 A FEAT H1 AR FIAT
o T # FE B @AW w0

o FEA & R F AT AT A=A ST

o HEA F AT FEAT

o T F Tq R TATT

o qERT ® arfAm wAT

* HiET F AT IT AT FIT |

smawwatt (Requirements)
/AT IYFHLOT[HENA
AT AT aio -1%e * AC split phase motor FHP 250V -1 No.
F=T250mm -1 No. AT
Aol 3¢ ahsl 8cm AT ’
120mm long head -1 No. * I FAHE qfar A - ATTTIFATIATT
o< AT 125W, 240V -1 No. o fefee (srraT fewam 99%) 10 Mili - - sTasreargaT
AT W % A 1 & 450 gms e . Tm&wgﬂ mm, 2mm, 3mm, 1 h
offeer S+t 10 mm = 7 200 mm et - 1 No. mm & Smm -1m.eac
« gar & gmr 20mm roll of 25 m R
Tl WY -1 No. N
. are &t as - ATIHIFATIATT
"< 99 100mm -1 No.
IS FIY A=Y 60:40 - ATAIHATIATR
«  &ia w1 300mm -1 No. .
s g W WEA, & 9= 200mm -1 No. ST
¢200 200 50 IN © T 25 mm -1 No.
mm X mm X mm - 0.
S . AT e - ATIFHATIATL
>0V -1 No. PVC @i afer A% 21/0.2 mm 3m
DE &% 5 & 22 mm -1@e ' )
ATgHHET et 0 - 25 mm -1 No.
wfwar (PROCEDURE)

F 1 : THet o FwE & WY W AR (TR T aafR)

JTHST THA HEAT 2 AT IAT & ITANT & Jooit i (FehTel 9@ & ST &l e
1 A oY e @ dae 1 F o | X | 5T sfiaee 9 =T ag=aT #t AT FY |
3 Tl A sraeen wt =X 99 7 e feet @ f¥ia ¥ qur
T w9 § Arexarer 9¥ A i #% |
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a1

TF & #ieY argfRn & fog siwer ofie
fAEfaT &1 A FIRTT THT oo
FRIT (TSTIT) oo KW/HP. @@ .o, Vv TR oo Amps
FTIIT oo Hz  wfd o, rp.M. SLE FTHFT e
21 SRS BH . e QT AETRA o Mfd
T2
FrgfRw siwr
1 T Fa0 & T & G AT BT FIRIFT oo
2 fHAa ar & AT atefRA T 1 @R AT
3 WS & HEAT oo, EC L < | R ATERET FT THX oo
4 T F GG e ATET v FET HT TG oo, ATET ...
5 YW A v A e A
FET AT e, mm . mm
dafs FAEF e mm . mm
FEHARE e mm e mm
6 wite Tu gard 1 s LS 1ET Aterg
2 e LS 1ET Aterg
7. AERT AT IFR aRE B & T FATSAT &1 d&AT FEA/TE
1 T s e,
2 WM s s e,
8 @ @TEE T CW/ACW
9 FEL FEA § FEA ATEA wfdr argf RERICIHEH T =
TEE oo mm TEE o MM e
TASTE ..o mm LTS ..o MM . e
10 IFRT FEA FT AT (FA) cooveeeereennne kg
11 WTET FATTA FT AT (FA) coovereereeeennns kg
12 e aw: 15 1 A £ 1 1= AR
S AT e
faeer aafRaw F.
13 T A AT oo
14 FATEA qYE HawEa A
15 =1 g g1
JTERV; UH B HETRA Al
At & g - 4
Tt & @@ - 24

FaTEAL H G@T - 20 (12 T F forw 8 wIfe & form)

TofRrwd : TawREA (NSQF =X 5) - samE 3.4.148
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4 AT TR & T foret it sifhd FY aur fAerer faawor
&t 3o 2 ¥ for |

5 3l A sfiee Amawei 9% & dtee/eTs e H AT FY AT
STHET Foil (AR &) qwawae &t A e |

6 wiex & e &l fa |
7 faafar wt e frfa & forg qun de &1 ff off aio &
forg st &Y |

Afe FE W eX BT oAl 8 @l Ao0T & T Fit AR |
afy Fafa fow g 2 &t = T |

8 TS i (AawTe & T4 @I W 3Ti%s @iet AT 37 <ot 2 ford |

9 fHel aTeR % |TUET STieA aTeil A€ ATSE i Hohel HLA &
forw ®Rex =t f=ifra w3 | o & 3w 29 o |

10 Frfeer Ft fear FEA & forg Feae ot d15s # A= 1 37T
FX AT R A &1 A1a | a9 2 H qYE T ARE
T FATH TAT HIS 6 JIF e § fAwfad g & ff a@
AT 3 el & a1 qore FY |

wiskaT i foraa awa Freaf® 98t 1 T & forg e
% forg e Faree aE iR ae ow S gl qtew
TaHragd

2 IO A Y E AR F forg 3w ik v fam
¥ & for@ m@ & | {5 off st srawEw e s
F1 & g & E A & o T s W ogean @
ST FIAT T

THA AwS | A
FaEa 9 - qor A 5,3,1
weTfT argfRar 5,3
FREA AT - goF ansfeT 1-6,2-5,3-4

wrfdw asf<ar 1-6, 2-5

7% qUf FATSA A & FANh TAH FATIA 7 T gaLT T
F X & 997 & 7T gAY FEA F ARLAT AL FEA F
AHT | T € g |

ST AWT 390 & forg &@ye avawa sa (Fig 1) # fear mam

g qur fasfad s (Fig 2) & fRem mar & |

11 qUEf=r % ST ATgST U Tolvad &t ATY 39 ao 2 ¥ forg o
FHTAE |

Fig 1
RUNNING WINDING
POLE 1 POLE 2 POLE 3 POLE 4

1 —=—6 7 —=— 12 13 —=—18 19 —=—24

8711 14 —=17 20 —=—23

9 —=— 10 15 —=16 21 —=—22

MW, MW,
STARTING WINDING

10715 16 —=21 273
11 ——14 17 —=—20 28 ——2 z
<
3
sw, sw, 2
w

Fig 2
ETE@ @ @ @ @ @ @101@12131415161718192021 2223E_E
R L
N N

MW, Sw, sw, MW,
DEVELOPED DIAGRAM OF SINGLE PHASE INDUCTION MOTOR %
(HAVING 24 SLOTS, 20 COILS, FOUR POLES, CONCENTRIC WINDING) E
2
—
w

12 THT ATHS FT THT F AG WISt H1 T@AT, FTEA O g
aar dad 2 ° forg |

13 o @ ater fR 9% fiderT ST &1 JeTEdar & e aur
T AT 9= & Fa1gdl % UF A< F Afafh Frgat &
FTS (AATA ATHTA WX ATEE)

14 e Wil & T4 & A9 (TEf=T) F S afe 98 F3IC &
ar aEf=a #t W F=A F o = dw Fw;T I w1

15 39 FET FATZAT HT ITH T ATH & e |

Fugat i fea F3 & forg Ree Fr s | e aw
A #71 I A & 1 oY s A FT ISTIRT A T
F{% I8 AW THE 0 |

16 AT & A3, FATEA HT A3, Hl AT AT AATHATIARL ST
faaeor &7 UHT Y qAT 3% a9 2 ¥ forg |
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FF 2 : AIEY H GAATERA FIAT
1 &R & A T (e 98 §C & A Al q°T &Sl H a6 F< |
2 TE IS TAT AT AT Tof & ALE G T AL FRS 77

FX qAT LA FS & G AT HOS B 7ALE GA SATHT
AT AR & & fog a9 |

3 MR 3 T TUT SRS § et ® ST & |

4 FEAT F qA G F TGS & JFAT AT {67 T HHT 7
T FE T BHT a1 |

5 HA & ATE 31 A1ES [ ATFST AT< HT Fq X a9 TH
AT H FFH () BT TATT H AT @A §T FHL &
FATEA T AUC |

6 v de & g (I aur wfdw anf At &

T |

Ffera (TT) sl &t e # Fe fRE sk |

fre wnfém arzfRn & o T sl & SIER SA W
R wemm =z |

7 AT & g & gae It frfa § @ gy @ @ue gy
T FATEAT B Wl & wWie | A # |

FATSAL HT (UG FIA TAT A€ Traum=t @ & w6l A,
IR g ARG T T Y B TSt A e w
TR A H, FT A TE TEATANRY | FL 4T FZAT
# 9 @T q1ET IO F RA wF @ AqE |

8 Y ® & IT WIS & a5 Y o shaeT T F1EA AES
& 3 TEl | AATS A AN {6 o7 Fobet © |

9 ol T A Farge ®t R w7 & gwrg el argst
I AT EAS & FEA T ATHN 2 |

10 I AT & S-S (AfHIA) FHEE B AT
(Ff=gdY) o T gfadw & fog o &7 |

FF 3 : TR

1 R Ft ag T, AT TR J9q7 e gfqary F o
I Aedl HeX 9 WX & A F:2 |

2 HETRA qoT s 1 gt (S et &) 3 ferfa v strer
FX | afs FE I & af IT 7 & wlaeafig #¥ |

3 FFEEA % ATHTL ATS Faeea HETeaT ol A egaet (& &y
S AT I WA 9o § (Y FY |

4 e &t fhe ¥ aur 5w 15 fame & fog s |

11 afg T argfRar 1 adveror R G araT ST @ at
HHE G T i e & g fafire wiet # =
arsf=T # R &7 |

12 St @+t &Aiel | af FarEa q15s o (*F T 3T & FgER
e 1,6,7,12,13,18,19 @1 24 & sffafRkw a+ff wite) ar
A=t FaTger A1ES &1 A9 H3 & 9w T9aTd 99 I TAHHTH
T & FO F T F: |

U FATEA ATEE Hl AT HIA % d1G TAE ITEAL Al ALS,
JUFFLT F T TAT Al H aof FY |

13 ot § T AT T AR ATt & ar Hl JAHH
F IJTAH FX |

14 FAC[ATAAT ST & TSTAAT & TAGT H1 11 ATIST & oA
F A€ ATHFR T |
TF FHTA W F1E § TV 4T qTRY il 0w & & Tk |

15 Tt fet # I gomee/PVC wia &t faer ¥ qar @
H T T G ARG F AR TH T [ AAT A
Fa H AT |

16 T TR a7 AHEa SRE & JaT 3 §¢ T H
TF I QA AT w |

17 fOX Al # AieeT FY AT Wi & fRrfa # e w1 |

18 weiaw @1ESt H UF 8¢ ¥ forad fa u& & Aters 8t aur
A f a<e amtfed & dud w1 |
FTAET FT ITAWT FY qAT AT AT FIA & g & v
TS W I qTE T A SATHTR A ¥ Forat & st
IR TS & AT FF AT FR AT AT F & Toaw
AeY FEt A R & strawor w w T w |

5 AR %I T T Seor Y TS Straeaehar &t at g A aed |
6 afx 3% 9T AT € At ’ieX F A |

7 W & qF aUF FY qAT AT &l AT H AAFLT FY |
8 [ % TTATH T FAET & Heldh W T[Tk AT(9T i gerd |
9 HteX &l I fhe Y q9T I8 8 7 & forg AT o= adieror ¢ |
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zatwzwa (Electrical)

v 3.4.149

zawivew (Electrician) - AC tsa %=1 #itex

AT AleT (e AieR) Fit TS, AT FLAT, TATT q4T Goi #i {390 1 qfae #w=1 (Connect,
start, run and reverse the direction of rotation of universal motor)

SEA @ T A & A § AT T§ A &6t

¢ D.O.L. T96® % FRT AT AT Ft S a7 AEX F A FLAT

o HEMNE AieX & guia #i e & qfkawd wAn)

sawward (Requirements)

W AT = IYHLOT[HINA
WWHT%TW‘ISO mm -1 No. qrE e #weT 250V, 50 Hz, 0.5 HP -1 No.
999 150 mm -1 No. A
D.E.@a T & 5mm & 20 mm -18c
T 500 V -1No.. e 2.5 mm agast PVC #UX &aa - 10 mts.
e dE 100W/240V -1 No. * AR FT TEX 14 SWG - 05 mts.
AHTET /A= HIET -1 No. e 250V 16A,1.C.D.P. &= -1 No.
FFrex 1500-15000r.p.m. -1No. e D.O.L.wWTéT 250V suitable for

0.5 HP t# %¥ #Witex & ford Sty -1 No.
wfwar (PROCEDURE)

1 & T grEfEad #eY & forw Ifa e #r aeT #Y o aur
ST FY

TF HEF AleT F JeAaH Taad (RTTAT) T ATELT et
§ W F FaeT Wiew gaea o= i dged @ R
R st gt & | ST /U St & A |
T HT &= | A T & T A0 & aha E 9w F
T H qALT Aot AT V S oI 1 Taedqr F:9

3 Yad% ATI F @A, T FHT TaqT ¢ T9T AIGT e
F AR (AFET) Afaw RS &t de F¢/

4 I o Tl & Ay TRy e (Fig 1) % ST{ame #tex
F qEEYT FY |
Hiex AT FI & T4 TEN WX AT & ford St F:9 |

5 |.C.D.P. f&r= &t (7 %% q9T @We< & A9 e Al garu|

2 &g "matre Atex |.C.D.P. faiwor & srgame e feiwor 6 D.O.R. &t 3@ a7 3¢ 9= g |
Fr fErw, Fad, WS q97 adE &1 99T w1 DOR 5|
Fig 1 [T~~~ 7

1

TERMINAL
BLOCK

U2

AC

SUPPLY
RATED

A2
POLES

VOLTAGE

y

CONNECTION OF AN UNIVERSAL MOTOR

\
|
\
] o]
\
\
\
\

= ‘ 20,

ELN34149H1
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Fig 2

|

r— - - - - - — — — — — —‘
‘ \
‘ \
L T f T ——1 1
| | |
| | |
AC | | |
SUPPLY | | |
RATED \ [ | C
VOLTAGE | [ | |
| | |
|
‘ \
L
N l — o —r— =
|
| 0
,,,,,,,,,,,, ]

CONNECTION OF D.O.ROF
UNIVERSAL MOTOR

\

\

- V=

— Mk D/< %
]

\

\

|

ELN34149H2

7 IHHEX & A & AT qur W@ A e w1

rnm

AT /T # I e q¢ T w7t & TweT ®
HEN FTA TAT T I I H HE FY | {HY IuGRH A0
IR A aF & FH HY |

8 W & &7 g7 & AT H g &7 | f&rT it s &3 a9
|.C.D.P. &« &t A&t & |

i %1 faem ®t age@@ (Change the direction of rotation)

ATATE: WECE AteX & gui i e ot awr o=
o # Reodw A et &) Oy Rrfernt & gofe & fRam
1 aRadw F i aRHATT & Se wpfent ERl AT 97
AR = A free (@w) & S|

afy Aitex F guiw # fww w1 aRkaw w0 e at av at

T AT AR TR B SEAd S, TR AT

TRyt o F5 |

9 (Fig 2) IoTia T FwT & fadeq THEAT & I | 94
ARIF § F47 FY |

10 fihee o STH=R efimet & g |

11 g% 2 & T 98 5 & 8 &7 SAgaTlerd F¥ qofl gor &t

o qur nfa &t 9 R W@ A
DOR 2l
Tt gl
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zafwwa (Electrical) s 3.4.150
zawivew (Electrician) - AC tsa %=1 #itex

Fivay wew it AR ud wawam™ (Carry out maintenance and servicing of universal
motor)

SEA @ T A & A § AT T§ A &6t

o HiET & A9 we awor @ 9gAr Y SEE AT FAT
o fFieror AT o A i Rafa w1 qar e

+ givade AT # fafea s

o Y H AT FLAT AT AT FAT

o gfade AT & AT AR FRTET w0

o giRaEe AleT R I F AT FEAT

saEsae (Requirements)

TR AT GIE
Ffag i g e -18e o AW 60W 250V -1 No.
fofersr =rs| 200mm -1 No. « FEAAE - FTAFFATIAR
Fies =ttt 200 mm -1 No. o faafar | qor da @ - HTAIFATIATR
AT AT 39 T=€ (ATS FT 4T) *  HeUqx /7 Fe 300 mm square - ATIIFHATTATT
8 Nos. 6mm & 25 mm -18e o FEE A - 1/2 litre.
Fole (AFST T TAILT) 7.5 cm =& -1 No. «  THER FTT 1 mm - FTARFATIAR
faafar gex -1 No. o FHEA T FANES - FTAFATGAR
T 500 V -1 No. « TR &E 3 mm & 6 mm - ATATIFATIATL
saefieT 0 & 1 kilo ohm -1 No. ©  FET TE ITIH IS TF ATH A - 2 Nos.
TS U §exAd ATSAX -1%8c o W% g o dieeY (YW w3 gar -20 grams,

ERETuCHIC

«  Fiawa wleT (AT ST &) -1 No.

wfwar (PROCEDURE)
FEF 1 QT TEIETE Ud QAR SR

1 AT F A0 e o # dte # A o 1F Pawma g3 2 #iew &t d@we e #¥ A w5t # daw 2 § forg
# forg|

ECE
ead 1 go ferdreror &1 aRomw

T £ g fedieror g Fedteror #
pIEED femmes &9 e At REor qRoms
T e T I
areest T L] Agfa
YT 3 e 92 &Y q9@T & &5 &7 901 9 |
Tore/ e

4 fAaar Stt= et afde S S s S #Y Y
a7 AR T BETRE e 3§ 3T W B
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T3

Sta g
Fremaar wieror RN F Al wferter qveror
W 4 W
£ | e Bl
ooty
t E A A E A
1 | wiee gl
2 | e TR
5 9T % AT UUE e i ferfq #it dex 07 & fufw w1 f) o9 % daTs A " F | AT T SieT & ar 4T IS UT AFHR
6wl =t frafem 7| AT A A |
7 TR & siARow s A wwE A g) T % FRGET T I T & A1 | AT T1a99F © av
& Sfua dad F2 | (Fig 3 % o)
8 frfafaa & st #:3 |

a) FRIETEHE F WE B & A FAT (Fig 1)

Fig 1

TEST LEADS

ARMATURE RESISTANCE TEST

b) FTad IgT FALIE & FHICCT & qHIE < |

C) ATEH SHATA & AH F< AT IS FHRECT Te FHLET
Ade & FUT 37 & af g8 e qwae #< | (Fig 2)

ELN34150H1

Fig 2

RAISED MICA INSULATION

UNDERCUTTING TOOL

ELN34150H2

d) FRCET FAAT & GIGY T AH FY | AT ATa99F Bl At GS4IX
B TETAAT & GLGLAT Hf g T |

e) AfT Tawr st at AfeE a7 aTe & Fadee T IS gU
AR & I AieeRRaT ¥ |

Flg 3 BRUSH

NEW BRUSH —
BRUSH HOLDER PN

—ROUGH
SURFACE
GLASS

PAPER /L/_J\

—ARMATURE
CORRECTLY
BEDDED BRUSH

ELN34150H3

Y T| F FeeT A T AR IHS R F 7w 9w W
HETAT TR AT A BrEwy FRpey W dud w2 |
Y T I¥ T AT T

h) feemfRar &t gege Ua  #F ST F|
) FAE fEar are 72 faafar s g g ar ave e &
I ¢ 98 & |

7fg ger faaf st & At femfR it wre w2 s =
e St ffar g genf| #t 9w S/ 9T w0

j) " #® SR
k) ST #% % 1 Tex goe & forg g &

7ty fft FEvEw Tew AR gER § w0 T A T Fwew
T EAT Y AT I S F9 | A T T A qF W
TR % g 7w & S

[) 979X FEF HT A FL ARG AT &t ar GHEieT w2 |

m) T8 & far T aten & gevd iR dae 3 § afumat &
Iig FY |

TRfRF : FaTEREE (NSQF @Y 5) - st 3.4.150 143



FataT erer F1 g o f T adterer afems 0) IeT &l ATIF e IX ToAT™ 3T ITH TG Y Jr & |
| 331 W1 AR | AfY o|w A ¥ A W F A7 O} T A A gl AT (7T A

T F AT A N P S S Tt —
n) ey, @Y A femt & of daiee & S & i afe ¥ |
ATaIF B Al I A |
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zatwswa (Electrical) v 3.5.151
gawnEa (Electrician) - stewwew

HRTATT HT WITAT FAT, IqF WA A Bt 3 gg=m= w2+ (Install an alternator, identify
part and terminals of alternator)

I I AW & A A AT qE AT Fob

o fig ¥ T W AR TR F®TEH wAT

o SerRt &1 RO FIAT Y TET F A FIAT

o THA A TGT GiEAT T FTIE F1 WA aqR FLAT

o I F JIY FEH T A G4 (A qiee (¥d1e) v argf=an w2
* TEY AW AT F T @ FA@wor a1 M ST AT FIAT

o I WEM &t TEAEAT HT Ik A for@ew

* AT & R A g A

sawFard (Requirements)
FT/ATdE IAHTIT/AIA

ES TWAY € 5 mm & 25 mm -18e o TAFI Sher A -1 No.
« DE &Y & 5mm & 25mm -1 No. . 3 %7 ameeesteY 3KVA 500V
o TEA IS -1 No. 50 Hz 3fra witex & &g 1 gar -1 No.
o e -1 No. o Y WeT -1 No.
«  are i T Kg -1 No. o T dE W -1 No.
o e Froter 19mm =T 200mm =T -1 No. it
o YIS HIEA arees 200mm -1 No.
. wIE HEe T 200 mm -1No. * PVC gdds i ar
o & w1300 mm -1 No. 2.5sq mm600Vﬁts' - AT HATTATT
. F=T1800mm -1No.  * o™ 250V -1No.
. 3% T Kg “1No. °® TewIdr= - ATTFAHATAT
. d=FE 300mm 6 mm = F ar -1No. ° fe - SATATAFATGATE
. & s@e 200 mm -1No.  * @ - HATATAHATATY
. waTgde f (Fixture pin) 14 » ST AT Gl 14 SW5 -3m

st (PROCEDURE)

FE 1 : TF ATRTAT H =TS FIAT

1 STeeddee &t &Ifua &3 & forg Sfa & &1 =3+ #X |

2 fawtar # s & A I wigey™ & I& ™ &1 999
Eadl

3 fauiar fder & srgeme Ifua dumy 1 =9+ #2|

4 Fig 1% @R W0 & 9 a9 & 71T o N 3§
T 1H 3 FY

Fig 1

a1
et A %
TETE e mm :
L1 mm
FAE e, mm
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CEC W
STEA BT & a1 & ger B AT
1, ccomm |, ...mm b, ....mm b,... mm
1, ..mm ... mm b,..mm
1,..mm |.....mm b, ..mm

5 IryTe aie & g & i e e & 7 &Y A =
AT 2 T Y

6 o W & U U T AT FY S T HSS I diee
& forfa =t fafea #¥ e 9 %w & 83 #X | (Fig 2)

Fig 2 HOLES FOR
: FOUNDATION

ELN35151H2

7 Sfer 9¥ I T SN AT ST @ 39 waiAd & a7
wigewd dis &1 fRrfa Feeifea w2

8 fufeq e o sefiw &Y gaTe 2 &1 fow & e uFe aie
& e 15 cm A B

FY 2 : ATRTATT F WET FT TE=H FIAT

1 23 T3 SATeetHeT & T & A9 < [4aor &1 9@ 31¥ dael
3 # IHET FTEAT HY |

9 AT H HISSI & UHhe died I o AT S & STHIT
T e I¢ 39 THY @ 1 Ushe dics (O T A o & @t
ferfar & @iz #T " & W gL Bl

10 FHAA F A FA & forg Bre daer &1 =T F |

11 Jiee F 9T ST @Tet &I F TR e & )

1238 8% 12 9w & fory ST ¢ fX ameie ger of |

13 fidie & 99 FISSTE & FH & FH gt {341 a% ar & =g
Exdl

14 gag & a1 #+3F I8 T w7

15 STee<Aee &l &TUd F A 7€ & 30 74 | (Fig 4)

Fig 4

ELN35151H4

2 3 T steevReT a1 i T o gy sieeRAeT & Wnn
#t = #X | (Fig 3)

T 3
W we e
AT, 28 ATF 1 e, atRE T
TTET, TS Tl toiiiiiiieiieeie et iR s k.w/HP
A B 1 S TR T
BT e FATT T i
HIRIT TR e Amps TR TR e, amp
B i T 1 R fratfRa wfer r.p.m
IR AT 1 e FXET AT 1 oo
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Fig 3

FE 3 : 3 &Y W TAEA ATRIA & AT Hl TE=HAT

3 &9 ¥R A ATw@Hed | a9 aE=a @) |
ARF T Sl & AT AR At F R
T qTET AT ATET 2 | I AT {HAat / i ey argfe=an
#F 9 s R aur o SeTlRe e 21

1 afs it o #i5 s & at 38 off Jte # | afe T8 ar
(Fig 4) ® I & 1A UF 1,2, 3 1fe S 99 &9 &
HFE TSI

Fig 5

o O O

1 2 3

0 9 9

ELN35151H5

2 U FEEA TGt § aqTg T3 ST q9v (Fig 6a) # FwiE
T AR W AT Fd gU I AT Al q@a oAt
ATARE T & T & | ITh dre Tfa<re &0 AT o
3w 5 # areAi® @t ford |

Fig 6

—
55
6;//50
& 0

Ou nO

Ow 7,0

ELN35151H6

Fig 4(b)

Toferewd : TawEA (NSQF =X 5) - s 3.5.151

3 T W &t 3kt o g fed w9 A Iger am a4

7 ford |
g 4

FA. 3w e WAT &7 A

3 =fiaa = & fhee amsf<r =fiwar &t ve== #X | (Fig 6b)

FaA TF I, AT oo Tlater & AT s g0 a8
T fhee aE iR & aefRE ¥ | 9w ar ehiwet & 5o
T FTREIIET TR &, W T T arg e ehieat
| et )

TR § A A9 I T AT E S=a1 Wit 3 13
& argfen & R R UVW offme #ea 21 e oft
IR A | 99 g9 A B AT I A qaur UVW
et U =i ST & qun Zd N 9 awe sifha #en
T UVW 1 a2 d1F & Tl #1 i Saies
T T STIAN ATHY T ST & AF T ATHA H A
FLAT ERAY AT Faet ot TRt B UVW St ave sifsea
T S wwa ¥ witen it g frege st # aviw G
T £

4 =fiaet # agrgaTe sifFEd w1

5 ST SIFHA HT I AIIF FI [T T ITHT FATAEA o |

a5

wA. | T & T wfate ®T A feroqufy
W A

N OO o b~ WON -
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zatwsa (Electrical) s 3.5.152
gawnEa (Electrician) - stewwew

TEd®  (ATRTAEY) &1 Afssiar (FRgE) aur duw afadty & o aderor (Test for
continuity and insulation resistance of alternator)

IR I A F A § AT qS T A

* TF TAEAH (AT@TAeY) N A 0t F@wor &t ggar T Sas e #3340

* 3 FAT (FH) TATEAF (ATRIATY) F TRAAAT Ft TEATAT

o THTEAH (ATRTAeY) aeat (agfRn) #t afshmr (F=gd) 1 adetor ww
o WX HT WX AUl (a3f=) & fimr Tew afa<rer F1 qL0e00 FIA0

o TATEAE (ATRITALY) T AT (A=) A Ser T qfa<ier & qLe707 F2=0 |

sawward (Requirements)

/AT IYHLOT[AINA

« &M wET 200mm -1 No. +  3-% 3MTeeqeX 3 KVA 415V -1 No.

+  ®WAT e 5mm & 200mm -18e N

+  T=EHE200mm -1 No.

« 99 100mm -1 No. + 23/0.2 mm P.V.C. 3gcies T R -5m

. W 500V -1 No. « oA o 2w -1 m.
o TEr F' 60W / 240V -1 No.

wtwat (PROCEDURE)

F 1 : AEIAET F AN T T @07 95T HY IHSAT AT HLAT
1 3 %H AT AT & ATH TI faaur it 98 q9T ATAT & ATATT 2 ATRIAEY F HAAT H T FAGT AT TR 3.5.151

e 1 7 ford | # w3 faar ol

T 1

AW qgt & faaer

REfaT 88 ATF & e
THL, ATEA AT GAT T 0 oo
IRT & THR D e AT a1 S T
TR e A@IAET e
E G I S RS PF i,
faffRaaieear Fee fAuiRa = 1 amp
FERT Hz faiRaafa r.p.m
fRaffRa ot kVA faifRaexca= @ e, amps
faiR@exc. a® 1 aee U A RIT e
fRateor ot T AT L e
TET JM e

F 2 : A F ITANT / fAfezwan (F=g) e

1 TF T AT & TAT AT & I halol &l Tea oo Sofy 2 e 2 (fre) &7 efifmer N & arer st = (Fig 1) & soia &
H UF qH T a9 B w1 aa © 3 (9°) s 1 & FgAR fore 1 & TH &9 & RY @1 B efiaet &t ot &1 |

A¥E I FX | o % Rt &t 39 qur S aw 2 ® ford |
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FTA2

T A1 HT TE0T A | WT 1 1 a9 TS0 A1
T IR T e W 3 gTRT aeTuT ot & Sreen = |
T 3G H AELTHT TEAT I o & arEw A=A
F &q T LT A I AFY | AC TATE F qTH TET07 w3t

FH. TR o % Ry
1 Raar N & &=
2 Y aar N & fi=
3 BaarN& &=
4 F,@amF & =
Fig 1
PROD1
(] S00mA L
B
(By PROD2
N N
L5
”i_g 5
CONTINUTY TEST ON MAIN WIRING %

F 3 : AR & S T Tt AT

1 wRuE IS () R,Y,B,N efimet & et o & aur gay
gte # (Fig 3) ® 30d 7 AR F1arF2 & S|

Flg 3 PROD1

e

INSULATION TEST BETWEEN WINDINGS

| d&“@'“éz Swd< ;ul

ELN35152H3

9 RYB &t N zfimat & et o 6t site o & =it
39 Toft & siferezwran & 99 o | gifwe B ange
o

T 4 : FA/AE qAr AERT F S qu gfaw F oA

1 TR % UF TS B RYBN Haat & T 0 § a91 gae 91
# Fig 4 % I TH AT ATee<"eT # arsl/5hd & e |

sy

INSULATION TEST BETWEEN MAIN WINDING AND BODY

Fig 4
° PROD1

—
=ull
ardndzowd< 1'
Y
A
o]
s

I

ELN35152H4

Ta el ot cffeer =t et 7 w0
3 Fig 2 # gurtd T3 AT F, T4 F, % &= FEger 1 e
FHY AT da 2 § fAery w1 ford |
Fig 2
5|
L 5
S
S| ProD1
Fy i 500mA L
—O—. [ S—
fE .
’7_ PROD2 é
CONTINUTY TEST ON FIELD WINDING %

2 IR & I fAeieer i 9 gETE qur g e w9
T I 9 3 7 ford |

HTAT TT /T HE TF AT & FH AST ST 1A |

CERK
ER i< & 9= Au= ]I W H
wlerty A=
1 foes amgf=w F, @
F, @1 RYBN & &=

2 # H gEe utRa afy o gae o e e wfady
& AT I T 4 7 o |

a4
FH. R a°T TEFAF AT
= Ty gfaqy MQ

1 ST [S6T AT ATHAL
argfeT R/Y/B/N & &=

2 TIET q4T fohes arsfeer

F,@am F, & dr
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3 W Sfe F effwer F, a1 F aom ga< dte & arst/sw & S WY & gE et afd o gaw o du gfady & 7
Sar % Fig 5 ® gwrfar /= € | & WY T9T I8 39 4 | ford |

Fig 5 T & /TS T /A H 1 AT 0T & FH AL v =i |

PROD1

4 T TTRTY % 3 AT i [AHET H STl ATee¥Ae STgLET
FTE | a7 AT & AT JAAT F< qAT TSATH | TR B
AU FRIF & F47 HY |

7hmdzbad<dn

L
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zafwa (Electrical)
gawnEa (Electrician) - stevser

v 3.5.153

TATad® (ARIATY) F AT, ATe] FLAT AT TIAT AR e e #21 (Connect, start and
run an alternator and build up the voltage)

IR I AW F A H AT IS T qal

* TATEAF (ATRIALY) & AW T f@wor F qgar qur IHS ST FLAT

s TATEAF (ATRTALY) F THAAT FT TIHEAT FIAT AT TEATHAT

* TATEAAE (ATRTAET) Ft FIEAT, AT FIAT AL TAW HF A TAT AgHA A TR HA0
* TATEAF (ATRIALY) F AW Tiegal Ft TATAIG FIAT AT AL FIAT

o TATTAF (ATRTAET) F TFTFA ATHALTIT FT AT HAT |

saEwae (Requirements)

MR/ATdE=S « fREiRe 480 1w 2 ufeEw -2 Nos.
S 200mm 4-fag wTéx 30 ufEEw 250V -1 No.
Tere 150mm qURi
= 100mm « 2.5sqmm 600V T PVC
Fiee Mew AC 0 to 500 volts R A ¥ -10m
##HeT DC 0 to 5 amps * Insulationtape -30 cm.
&Hex 0 & 3000 r.p.m. s W& A 5A, 15A - HATIIHATIATL
T HE AT HeY + T.P.L.C.f&= 16 amps 500V -1 No.
250V - 45& 55 Hz. « D.P.I.C. fér=r 32 amps 250V -2 Nos.
SUHTOT/HINA
% 3fua DC Atex & tad 3-%9
3KVA 415V 50 Hz.
wtwam (PROCEDURE)

#FF 1 : SETad® (alternator) Ft AT, AT FIAT, TATT T IHKT AT AT Fra=ft wt AR FEAT

1 & 1 § 919 92T faawor &t 92 qur e w3 |
2 3fede} & efUwal & T F TAqT TE9 |

3 AIACT FT AT qAT & 1= TeT Tf<rer 7 e

FHY AT HIAT T AT AT AT He |

T TS & A HF 1 AISA | F7 TE A7 A0 |

4 ITAH FEIAS & AIER Iud W F Refiee, wfiex

Fieedtex, fera TaT Faer &7 999 FX |

ATt (Fig 1) % AT9eT U AT & Ao &
FAR Ry aur fewd A I F T4 TT TqHaAv
£

5 aftwy s (Fig 1) & e awaeee aqd |
6 urEEY F fore Reede # #e wee fafa o= qur 30w &

fhee Reniede &t FAaw ateear Rrfa # qamfoa &< |

7 i (R A i
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Fig 1
‘ﬂ? L F A 7M6T6RT‘ | ALTERNATOR N
[ 1 [ \ \
| L P
e o) L @ o
- . ) i =
PSS Y T
TR pp— ~ (R i Rl s H - -
s | “éjj ©® O
THE ALTEiNt‘Ii } _ N %
e 1
AW qgt & faer
fAmfar &2 AT ¢
THE, AT AT GHT TE v
IRT & THR D e AT a1 S T e
TR e H@TAET e
L R N I ) £ S SRR PF
faffRaaieear Fee fAuiRa = 1 amp
FERT Hz faiRasfa r.p.m
faffRa ot kVA faffRaexcav= @ amps
faiR@exc. a® 1 aee U A RIT e
fRateor ot T AU L e
TET JM e
8 uTEyaY (DC #HiexX) H qaTg A & a1 4 fag =" & 13 I g1 i OF q@ fordq & AeIAex AR atdedr

TR ATEHAT &l AT < |
TTEHAT (1 (A F1 AEIACL & (LR TA 9 389+ e
Rttt & grr Ao w41

10 =LA FY IS gl &1 DC q=TE AT HT 3o 2
T ee¥de? # fihes 9T ATEA Sicast d¥T B dleesl &1 A
|

11 g 2 § stmgfr #t for@t (afe @wwa et ar #=ifs &9 ateedr
T AT HeX ag T8 it gFar 2)

12 fee om=T &7 10 & 12 W9 9T § e 34+ 98 & ford
& ATeedT, ATEA ateedl, ATgfT qaT fhee 9T & AT o
2T 2 § AT H T FX AT dF oh e fAuta ateear
39 e AW a% T 9ga I |

A RT FT HIAF T A TAH 57 # AL (AAN)
FH § qRaEfad FLAT AT | AAT T8 ATA AT TF F
ATHRTT Ht TS HT M|

152

et g & T 10% FAY Bt

14V, T oTeT 9 T I %1 X' AT 9T o a1 gY I a9V,
aF (ITH) Ft T | T Teexex & 0.C.C T Afwaerr
F IO |

15 fohee &T_T @97 e dicear (% G ary ATSA Sieedr auT B
Feadr & arg ferel ford |

et
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zafwwa (Electrical) s 3.5.154
zawnEa (Electrician) - steveex

3% AT & WR FwoEs #iw aiew [eew () s &= (Determine the load
performance and voltage regulation of a 3-phase alternator)

S I A F A A AT TE A FobA

* ATRTALT F AISAT, T FLAT AUT TATT T Fteewt (AT HAT
o 3 & ATRTAET F TIAAY F QLT WX F qTT AT

o ATRTALT FT ANRA [IANA [T FLAT |

o

saw®are (Requirements)

MSAR/ATIES IYHLOT[HINA
o FEMEIE @ET 200mm -1 No. +  3-%9 mEeIAeT 500V 5/10 kW
o TET A =@ 150mm -1 No. it fraes & forw gfaar #it DC
.« IEEIRE qE -1 No. 3ie AeY & AT THHAA -18¢
« M.l 32T 0 & 20 amps - 3 Nos. «  3-%F o At 415/400V 5 KW -1 No.
+ M.l ateesftex 0 & 500 e -1 No. « 3-F9 A HorUIw Aex 500V
+  M.C.3aleHex 0-300V -1 No. 50 HZ 3 HP DOL &T1ex 7 f&r= & ary -1 No.
+ M.C. srfiex 0-5A -1 No. ﬂ
« g #ew 500V, 45 & 50 Hz. -1 No.
. qraw SFew Hew 500V, + P.V.C.zqriee ®ee vHAfaw Faa -10m
+0.5t0-0.5 P.F. -1 No. + T.P.I.C.f&= 32 amps 500v -2 Nos.

+ &=t #ew 300 & 3000 r.p.m. -1 No.

wtwar (PROCEDURE)

FE 1 : AEIAST T AVSAT, AT FIAT AAT Ateew (A HLAT

Fig 1 ALTERNATOR
777777777777777777777 1 R |
L+ O N - | |
| | |
R I |
> T~ ———| |
220V.AC } } ; Lo }
EXCITATION
VOLTAGE v | X ‘
o ——! |
TR
g | | \
L- O ~N | — |
| |
z R iy s P e s S
| | T 1 e _
—_—————— ———— || X . \ | |
R ) ! | ‘ ‘
| REGULATOR —ra | } ‘F 7 |
| |
\ pe | L | }\H H H\ o
| —' | PE | S R R B | 3PHASE LOAD
[ | ‘ | \ [
PRIME MOVER | ——1 | ‘ | |
‘ 2+PE | ‘ [ S N [
| h | | ! L
| | |
‘ || |
| | | |
| 1 @
| | | | ‘ JT_PE ‘
| Loy | L —
- — — 1

220vV.D.C
SUPPLY

CONNECTIONS OF 3 - PHASE ALTERNATOR WITH LOAD

ELN35154H1
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3 T steeAex % A1 ugt faaww #F daer 1 7 ford | (s
3.1.152 y&™ 1 % gAR)

f&F & 3 % aTee¥AeY % At qgr faawer (Frafzor smar
& A A Faa, WS AR T &= ofe &1 =9 w1
(Fig 1) ® go1i 72 srgae REtee snfiex qur ate Hiex
& T 3Tre¥Aey & fhes & ATy Ivieie At efier &t e
Ead

It foafa aiwear (Fig 1) # o ™@ sgAwR
220VDC ? fafirr femtar s wemad= & ford Suger
faftrer St dieear w1 T=w FR T SR Sqer=T
TATEHE & fthee & adicean (iR & SIAR dtee #ex
T T FIAT SR

(Fig 1) ® 391 AT TR & ARG & AFAR AeeIde
Zfimer RYB @am N &7 WX & daer &3 | 919 f&r= aw &
AT # @t e o & oft o fafa 8 W

FE 2 : 3 B FRTAT Fl AlaAe AR F Y ARTEAT FIAT

1

AW e & ICTP &= &t a3 a0 q97 At FY (ST T EfY)
A ateedr PF @am g & AT & daa 2 #ford |

FE FH ATTTEFAT & AT TEHIAT il T A
A gU g wit R wEer i)

wiiv o gt Wew A Fteean IRw A qw w
T T T ATEA TR & (o7 & qTuT AFHTR HALA FY
1 o AR(E)F = forg F smvAer & e g
& Y HIUT FIAT T YA | ToF qre v IR e 7
AT A g e |

5 WA F AT ANF H @@ q°r T (DC #iex)

FT AT FIA B ATATT I8 1T F2 |
HTAS F IqF AaiRa 7fq o¥ gomd | wfd & Aard q= v

ATee e & iR ateedar a% fhee e & gum=ifoa
FIA gU IS dteedT adT™ I 98 AR ford ateear..... atee |

3 1 UfEER & &t & ol Ht A Fd gU Aee¥de? & a¥y die

HHT 9T IFF ST AT dF S g7 HT GO €7 & T
TAE 98 % ford 9T qteedl q9T SAGRT & AlC F< T a2
7 ford |

ATS H HHS (AF3TeT) T & A a% #4 5 | TPIC &=

2 UF TF FTH oI B AW Fd g¢ AlS €T F 1 TR aF 7 7 T 7 A A AT 2w
¥ i ger &+t Treai® & daw 2 ¥ ford |
Tt 3 % H A it T T & F R A A agiem
el
a2
£ Y d st L] syt e ot 5 =
#. * HAW AR =T I, awar V Tt wE cos@ E, | cos @

F 3 : 3 % AT A 3 &F AT@TAY Hl WA HLAT

1 #tex 9T & TPIC f&r= &t =g ¥ aom Atex 1 D.O.L =X
# = Y q«T AghT |V, P.F #t 9¢ qur ot 3 # fored

[T 9 # TPIC f= &t as 3 |

Electrical : Electrician (NSQF Level - 5) - Exercise 3.5.154
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Faa3

Y diw orfiet &
qAW WY & V

TR Fteean sgte fea ok TUiE

Cos @

E 1,Cos@

FH 4 : ATRIATR F Tt FIATA FATq HLAT

1 A 9AR (@) H T.P.|.CETaiaw s qaraex & D.O.L

TS (RTE) & A1 Y |

6 gT & ITANT A gY

5 o1 10 uffEe 9 I fafsm

e & o atcear fRemae &t stra &9

2 @ 9 A T.P.1.C f&r &t o< &< a9 us ufeEe & qar

# reene? & fgior a1 @ # aedr | 1,V , P.Faur
AT & A H T8 AT ead 4 7 ford |

WY &1 HH FY AT ATRLACT Hl a7 FY |
3qw 2,3 71 4 | ford SIgaTe TMeAi® & 3 #el & AT atee

Aot frame gfaera (%V,)

I WX dteedl - 0 WX dteedT
qof | ateedr

%V, = x 100

7 9E 59T 6 U< AqruThRa e 7 1 @ § eron e ford |

FATH ATE ORI & I gY AT A | 3 a% a1 | fwe 1
FreadT Y AT § ;T 9Ty & X A7 § | |
5 fraforfaa 1 &t 75 wfte i g 7|

o gfaaw

ferend 2
o SxfurE (sriforewa wfa<ren)
o wfare/SiUrE WX
o TIA AT UTT AT ATEA Aleear a4 P.F. F aor s9 &

w0 A= fafsr aEa gy am )
a4

® | " AW el | T syt e oife T e =
®. | WEM WX ORI, Fwar V| T TS Cos®@ J3 E,1,Cos @
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zafewa (Electrical) v 3.5.155
gawnEe (Electrician) - stevRer

FAFEY AR A 9 & ATeee=et &1 @A (Parallel operation and synchroni-
zation of three phase alternators)

IR ¢ I T & AT A T AS AW FaA

* 3t 3 B AT & AW UF [qa901 1 qgAT aUT ST JTEAT FIAT

o Tk am fafy g 9t 3 % st F ReRiES FAT ST SHET R0 FAT

o ITHAT AT T2 o ATy gRT T 3 T AT Fit ReRES AT 3 SHET a9 FA
o Frerera Rt g St 3 W s F ReReTES FEAT ST SHET aierr FeA |

sEwFae (Requirements)
AT /AT GIEP
o TITEOfT SR A -1 No. « TPIC &= 16A, 500V - TETIHATIATC
e Ml ate Hex0-500V -2 Nos. « ICDP /&% &= 16A, 250V -1 No.
o SgfT Hiex (45 - 50 - 55 Hz) -1 No. « ICTP/=1sw® f&=r16A, 500V -2 Nos.
o %9 ugAA fAquE -1 No. « 100W/250 V &1 -6 Nos.
o fHwpERT -1 No. o GASE 2g AR - ATATIFATIHTY
IYEHTT/AINA
e 3 %9 yamEdas 5 kVA/500V

50 Hz gfa @ arggee

(FHTETSE wfa ) -2 Nos.
» =z 150 ohms/1A -1 No.

wtwam (PROCEDURE)

F 1 : TATEdE F AW T fawor F q@AT MY T AT FLAT
1 @ % STeeTHeY & AT T faawr &t 98 JuT e w3 2 cexHe} & faawor & areeft 1 7 forg |

e 1

am agt & faEe
fRATAT, T ATF oo, fetfRaE i e,
TMET, ATSA AT TH T oo fAatfRa ofF kw/HP
E i o 1 SRR AR &t
2 HTRIATT v FATT T i
TATSI AT FHRIAT AT e, AatRaE g amp
i el o 2 2 £ et o r.p.m
AR exc. FLT oo amps fAaifRa exc. a® oo V
AatRE FRST o volts TET T e
AL B 1 RSSO
T =AY &1 FuiRa sies qam g afed | seeRer (kVA) #1 i a9 29 Sed) 786 € | siweeme? & fefeor
FIAR AT (W) e T 2|
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FE 2 ;2 I AT FH A@IATT F ST o AT g Rmwiaresr dw afteror w3 T

3 SN sfee¥Aex &7 1 ger ferw 3a & o frfa & €
AT § TE ATl BT A0 B ATHA T2 & |

4 FRIAST 2 F g = et (Af7) e & & 36T |

5 Ted MeeTAe H A FHIAT T qAWT AR AURO Freest
T |

6 AT % T ATEA qleeo A ATGRT AGH T ¢ad 2 § A

T ARTATY Ft AAER | Frew T 7 o qof =
Tt |

1 T A=A & A Fieest T gl =i |
2 T FARIACT W IS FGhT A F AR |
3 TN ARTAT F T ATHA TAW ST =T |

1 %9 agww (e /fieT & g ger aueay and i SgEn Hrex 7 smaf Hiex #1 aeaiw fore |
ST FHGEA g2
2 AT (719 M) STee¥ex SR SIRIHT (SAH(HT) STeed"ex ST 1
A § TR & Sied & @ae ¢ &4l (Fig 1) ®. |, TS qTSATH qiee | sgfa Hz &
W SFgAT T TPIC (ma e fomer dier) feare atee 1 L1-L2 L1-L2
Hrew T g Hiex T o aawem St & F4 | L2-13 L2-13
A AR TATT AIITA (FFARI) FT TR & e =il a7 3 L3-L1 L3-L1

T AETATT HT B ATEA ot § [T AT IIEL0:

7 AT FIAT, AAWT A RO FAeest aamT
TEAT Aeeee? L1, L2 9 L3 & w=ifve &% a9 gan

FETA L1, L2 7 L3 ot difore g s | 8 ggwaﬁwwﬁw%wwmsﬁ
|
Fig 1
L4 U
Seey L2 V ToLoa
La W

I o /4

L2

3~

ALTERNATOR ALTERNATOR

ALTERNATOR -1 ALTERNATOR -2

PARALLEL OPERATION OF 3 PHASE ALTERNATIVES BY DARK LAMP METHOD
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a5 3
AT 2
E TRHA qrTTF dqtee A gl Hz ®
1 L1-L2 L1-L2
2 L2-L3 L2-L3
3 L3-L1 L3-L1

9 gt o i ferfa # 3|

afY qew AR rghe T & @ I (TW) & AR
e wrge &t | afy St sTeAeR & diww S syt
AW A& A A B fre B fe w2

10 TeeTAeY 2 &I fhee IR aRT & FHEEA (TS9E)
FUT A ATRIAEY 2 F TLEY A F1 dleest H4 |

1M Feat () 3t 79w (FTgea) @ Rrfa de |

7ty sft off o Bt e - e R @ & a9 sl
oft AT TE 2 | RIS 1 F TAH A Y A A
=ul

12 ARTAT 2 F UIEHAT AT A F FHEIST w4 AR
ATee¥Aex 1% qa< A ATgRT B |

AT T A TF T o (A1) AT {6 T gt | aw
Fortar & f RermrgionT & @it ot ot & wig #)

13 FRIAeX 2 &1 g ™ a= 31 oqg a9 o (3T%) 9%
ferfa & entl
T A H AR T (FEiER) St dte atew
# o e #\

14 AT ATRIAET T A 1S © &= A (A1) FL

15 3t TeETAEY BT ATE F¥TEY FeT & &l S H3 |

16 3T FIWF & AA FC

FE 3 : T AT AT A2 AT AT T @ i & AT wt ReniAEe w3

1 X aUEy and # 6 agwe (5 ) S oagan
e T St w4 |

2 ATeIHeY 1 X Aed"er 2 R & arg &= o
FEF STred #1 Fqer #e 37| (Fig 2 & JgaR 2 39 %
SIS 3 G 2 AW F A F TFH B F AT KA K
FleeHeT T ATgRT WX & T3 H4T)

3 ywE 2 ¥ fa ¥ 9g w1 3 & 8 aF IteH |

4 qTeATE dqA 4 T 5 § A HGA |

T4
qeTaa® 4
*. |, TR qTBATH alee A g Hz
1 L1-L2 L1-L2
2 L2-L3 L2-L3
3 L3-L1 L3-L1
a5
TTadq® 5
*. |, TR qTBATH alee A g Hz
1 L1-L2 L1-L2
2 L2-L3 L2-L3
3 L3-L1 L3-L1

5t @ feafa & 39

AT AR A G T & TS TF A AT ST (T)
HY TR 3t IR ATgE () 6

7Y I AT Y AR AT AG qA 78 2 A
aw Rrafm-Re fer w3, =rd o 5 S

6 I aiest 7 Mgfq axEx 78 &, YHE 2F 95 10 & 12 &t
T A ATeeAey 1 Fft aiees 7 smghy & 7+ #t
AT |

7fg Tft et ot et & a9 Wit dv Rt Rk
Y TF 9 T AT T (ITH) W A AR 31 A I
THY AT (T 3R) Bt

7 99 o age fRufa 7 &, siewiey 2 71 g faw g e
A
T 2 FR AT Ht FAARATZA (FAHIER) H Al qreA
# ford e 2\

8 TMI AeIAe T AW Are & & i (I1) ¢ |

ZIT SeaTAeT g a¥(ay aar ¢ f& S &3 |

©
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Fig 2

L1 U

3 PHASE

suprly L V' roLomo
) w

[T A
A o R I

L2 L4 Le
L
3~ 3~
ALTERNATOR ALTERNATOR
ALTERNATOR -1 ALTERNATOR -2

DARK & BRIGHT LAMP METHOD

ELN35155H2

FH 4 : Re=p=a |T R 3 ALIATT T GHEEE | ST

1 Fig 3 # auMd & ITHOT THA F7 | 8 sfeeTAeT F M F qHEH F1 Aty fderw (sfeafam)
2 Fig 3 & 3% T3 S(ATY I T ITHLI AT | ﬁ(w)%ﬁ“ﬁﬁm.ﬁwwaﬁ T
& qTEeY & AGAR FH § T FHG |
oI Y8 TR R S, SR Rewmme ot faw S, & @it |
(sit ) Tfy e Y (3 avw ) ot SmTT Jie # v i
. - i FErTt qRomH iR v argwew g 9w Enm |
3 SANITHT (SAHE) ATee¥AeT 2 F FH IATIT (THFATEI
(FTE) ( ) St e S R Rk e, 9 3 e () e
T :
e |
4 FEAR & = S, a% F| :
9 = &9 &t TS F7 & FH T Y AT ATell eeTAeT
T FEIAER T AR A AL A g (FrearfRer 1) s o e T AT B
T |
10 St 9= fmmtantor fem S, e fmmtargfon are #it ferw
5 FH-aX dieed V, X SEHT qierest V, FT F&07 F3T | Ry a¥ a7 F¢ 34|
6 SATITHT 3Teevex & IASId HT THTAST FY T dF FTRTHT T 3 AR AT T AR AT A T AEgS
AV, YV, AT et sty sff aerare &7 | T %6 T & & | RaweieE 9 B e et o g

7 fURIERIT & qTEeT T T&T0r HIT |
160 TafFrFa : AR (NSQF ®R 5) - = 3.5.155



Fig 3
BUS BAR

e VA,

N A

3~ 3~
ALTERNATOR ALTERNATOR
ALTERNATOR -1 ALTERNATOR -2

TWO ALTERNATORS IN PARALLEL BY USING
SYNCHRONOSCOPE

Ly

L

L3

ELN35155H3

TafFrFa : saFARE (NSQF wR 5) - = 3.5.155
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zafwa (Electrical) FwmE 3.6.156
zawiEa (Electrician) - R \iew siiw MG ae

RrehmE WieY &1 wIud FIAT T9E WA U Rt @ gg=mw w2 (Install a synchronous
motor, identify its parts and terminals)

SEA @ I AV & A § AT TE A qt

i@ ™ faermE AwiET F A% @ R F qeAr Y SEE AT A0
o fomtar fRdot 1 aeAT S SHE # qreE A

o IFHT A Ft WA AR T AR GT TR FLAT

o TYR F T F T AT FLAT AT {37 F AR A AT w7 g a=m=w
o fa=rE AiET F 9T A gE=E FAT

« RermE e # Bt A qEmm A

sawward (Requirements)

AT /AT « DC & a1 ¥ ("iex # oy 3ug) -1 No.
LN gﬁi‘lﬁ!ﬂ ar « TPIC f&= 32A, 500V -1 No.
farfee e athe M « DPIC f&r= 16A 250V -1 No.
WWWW . W%m -1 No.
12.mm ST & q1r -1 No. el
T 39 3 Hfex -1 No. )

o HAWH AR - ATITIHATIATY
T B AT S -1%e . wTEgE 8mm et 40 x 30 cm -1 No.

SUHTOT/HINA o R Fiee HAX A -4 Nos.
formrt| Tew 3 KVA, 500V.

3 %, 50Hz 3fora =T & ar -1 No.
wtwar (PROCEDURE)

FF 1 : A T Repww wew | wfda =
1 9 i f3eor & 9@ Y a3 1 § Ale &Y 9 ©

[EERL]

am ot #1 faEe
famfar e fer e rpm
THEL e TATT TN 1 e
FIAF D e SUTT AT 5 e
FE SUTT GRT 1 e
FIST T THC 1 e quiT A RET
ART D e VoIt FT&ET @ e,
FE Amp
oifth SRS KW  gear s

2 fawfar & fAder & oA BE ®W W 2T @ AT € 3 HAGE A F ATHE F1 AR # 9 #ie] F SAgE
I ATavIF AT FY AG A [OF T A€ A Frew A RIS ATE FT e #1 |
ferfy it RCC wesvm e
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4 THEI F A& I WeT F AU & % & AN & Jgar
@TE 9 fa T 3t frgr i &7 wi| gweT e | (Fig 1)

5 & S AT @re % d13e & ATUTE 9¢ o g fAwtar gy
FTEAT % & A S FT =7AT FL

F 2 : A=ha| qET F AOT H IE== HLAT

1 3 ™ e weT =37 oa ™ e @ e Jiel &
AT &t gg= e &2 | (Fig 1)

2 3% TIAT AN H 3F e & qeae #7 |
3 yaw Freifed o« e &1 am R ™ daa 7 o |
&

Fig 1

ELN36156H1

®. | e o=

6 fRF ™ s & A fow aAH |

7 T AT 9T A & AT & forg 3w /19 &1 I3 6%
3T AIET i @ S % forg SR ST aTet He &7 S{TemY
& #¥ | (Fig 2)

a) TR F d= F ATSRA dlee & R F |
b) fBre dae FT ITAT FX qUAA HT AT HX |
c) Fiee & AT A & &I & TS e & Wi

Fig2 A=
N !

SECTION AT AA

e
= —

] I_//r;

[ i@ L@ i

PLAN

ELN36156H2

e) frie & o=t e & #7 & w9 ot ot d% Ty & =g
|
f) T®E FF qde B foHAr w |

e fEwr & g w9 it @ Fe A A S

R amER enfe e

TR T | R F w7 o fe fd & i wR

T THR H H{A: AGI 3T & TAF TOH0TAT & F:70 |

d) 38 8H 12 %¢ a% ST & ol BIT § Wi AHST &7 AGT
[GEAC KA

8 HieX &t ©ITUd #Y X 7 & #4 | (Fig 3)

9 fAaw oMY srgEaT % AR 3o AT LE. #¥ aEfe &
AT &t itar A9 & 1.S. i & gt g & At
F|
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ELN36156H4

ELN36156H3

ELN36156H6

10 e ST STTHAT & SATAT IqT AT L ARSI & (AZaAAT 11 e &l ©E 1 7 & S FY A TAT8 T S
# ST # Fig 4 9 5 ST & vt g # S w7 ST SR qATE 3¢ (oA T 30 o & T & A
(Fig5) F
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zatwzsa (Electrical) svE 3.6.157
gawiwA (Electrician) - Rwrimm siew st MG &<

fafve oo iR R % st R JieY | SieAT, e FEA a9t gaen Jiw Voo & a|mwn
(Connect start and plot V-curves for synchronous motor under different
excitation and load conditions)

IR ¢ I T & AT A AT AT AW A
o Rhie AieX Ft WET FE | A
o ReRe AT F TG FAT AT TAT

o V&g gmT |
saEwae (Requirements)
AT /AT IUHTT[AIA
et st AT -1 No. 3 %9 fmpia wiew 3 KVA, 500V
Ml =2z 0-10 A -1 No. 50Hz 7T ATET =TET -1 No.
MC =#tex 0-1 A -1 No. +  DC aATEAAETHEAT AFET IUH
M atee#fte=0-500 V -1 No. AqreY & fou -1 No.
srrgfer fex (45-50-55Hz) -1 No. .« TPIC f&= 32A, 500V -1 No.
HHTE 0-10000 rpm -1 No. + DPIC f&r= 16A 250V -1 No.
I AT & AFET (e RaTee -1 No.
|qEEA
T Aeq - STAHATIATT
wtwat (PROCEDURE)

FE 1 : =g |7ieT F AT, |TE FIAT, AT AT THEIT FIAT

1 Fig 1 # goIid aROY SR@ & AJAR T3 FIAT| 4 e agt fawer § 6t wE ferteor e & fivee ey &6t @S
T |
Lo 5 S, &= #t y=med F3h AieY &E FGt AR @ aeT S, &

L2 O

130 g9 g |

N O
7 fafdea #3000 T2 S, 7T gon & Wi qoO &
TEe W & T |

W9 S, & FaTa 2T BN e #t DC awd fass &t St
F1 3R F2 e aefRw «ffme i o et

6 o At # Aid ag AF S =i afd # 95% 7% S,
Fed &l RferT (391 a1 &) 3 & fhee asf=w &t DC H<E
T SAfora &<

free arzf=n Saft@ 2iv W Jiew Repaes e| @i
M7 RepaEsr iy 97 =@

7 a2 ¥ fhee IS 9TRT #7 71T, ATEH 1T TG, TATK
FreesT T T A qTT HT o |

Fig 1

-

vy
[

L

\
TPIC }
\

AR
sl G

U

ELN36157H1

2 I AGRNF F G Q@Y AAGT HEAT |
3 TPIC ¥ DPIC f&r 1 aw ¥ | 165



ITA2

AT Aot : qtee
WATE X : amp
Ifora Fee ; amp
wfa : r.p.m
agfe Hz

F 2 : Reww wieX & o Vet

Rt AteT &1 ®=TE FT IUF Tf I¥ TRt AT ATE STelt

fihee Refee aumEisH & gRT fhee TR T AHTAISTT Ht
(Fig 1) & 3 wrfeh et (%) AT = o7 (I, )17 fhes
TR (I,) &7 qTed i o |

a1

8 T F ERT WieT & fwhiAe i & 0T H3T |

NS:120f

et wfa N_ =... rpm.

fempte wifa @ AT T Al A gonn w4 A FfvEd w9t
# A TS Al e T & aeEe 2

TTAT H qTSATHT i for@ o AT fAfemr gerargdse & S
a1 H arsdiw & fog V' & F fog @aifod #3d g
faferr wie ferfaat & | =2t wefay & e o g o & |

w4, T o & T

@ afed

R & (1) e 4 (1)

HEHT & (1) wiee arer (1)
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zatwzwa (Electrical) v 3.6.158
zawvEa (Electrician) - fmrimm siew stiw MG &<

MG sz & wnnt siiw Rt &t wegwm= &=+ (Identify the parts and terminals of MG set)

S I A F A A AT qE A Fob

o i3 ™ M.G 8T F 39 wie fawur i 92T Y S AT H AT

+ 3w o T % g0 DC wofiw & Tl & Rt & grat # feizor &30
o THEH WON &1 TEATAT T ITHT AR ferge |

sawFard (Requirements)
/AT T
*  FgATES FAHI =rEY 200mm -1 No. - PVCigafie ar 3/20 a7 660V we -5m
T=d 150 mm -1 No. . fe T w250V 16A -1 No.
DE &< &< 5 mm & 20 mm -1d@< . T2 3 e 250V 6A -1 No.
S - SPf&w 250V 6A -1 No.
368 S < ftev 5 HP BC =1 25/40V 250V -1 No.
q T FST 1% 5 Amp. - STIAFATIAY
500V 50 Hz yA ®X & &1 -1 No. i P
DC gie ST 5 KW /220V
T Weex afed -1 No.
st (PROCEDURE)
FF 1 : T F AT F WO dq /A A/ === w40
1 U U 3% feEsRe % SSM AIeY & 9 @i faavur
FT I AT T a7 1 H 71 &1 |
a1
am ot F1 faEwr
AT fRatRa ofad r.p.m
ARAFTT 1 e faifRa smafet o H2
F - | THTT F T 5 e, @Y | =T
aifRaT a@s Volts  FATT @ I e
faifRa o= AMpPS  FIET A e
e oe s KW / HP.

2 ¥ @ AC fRFsre %7 g9 AieX ar eurig e g
A% WRT & g9 &< (Fig 1)

3 gdF W & 3w e & e Y S| A ddad |
fore |

ELN36158H1

-
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T2

Fig 2
®. | 3w fee Sq. o ITAE AT L T A U LINK , @ .
o | LINK
*F W & A T oy w
1 240V, AC | /o o
SUPPLY } o o o
2 I W U vV
3 } LAMPS
4 N S~ omme! v (%) ow
U2 BRIGHT
5 (@)
6 L ~ SA U LINK y @ "
7 I } LINK
\
4 Tt AW F AT BT AT 3 Tl TS HieT & At A pao A i ”;LZ -
gg= #% | (Fig 2) SUPPLY | e o o
I w U v
|
5 o & o & ferfa &1 Seror &% fBR & 9w o | J ! LAMPS
N N ) ( Vv @ w
: u
Aty S A S & A1y Fig 2a | 9id Srqane Reaan w o
% aa. aé. gq, ﬁ% W w % ﬁ% gi_rﬁ_ I % %_q IDENTIFICATION OF THE TERMINALS OF AN INDUCTION MOTOR (3-PHASE)

ELN36158H2

WU Ay, gl afY et v S Te % ATy Fig 2a & awiia srqam e

F a9 IR g0 AR s v & RR g | SeeRe &
o g R U ayv, &

6 TV AT AEIF F AT FA |

FF 2 : MG 82 & DC sw¥eT & Rl #t qg== F=

1 f@&F T DC SM¥eT & AHwe a3 & 98 i< a9 2 7
Cickdl

T2
AW T # fEwr
AT e, TAEL H THTE oo
FTATT T 1 o YA FTHIE D ceeeeeieeie e
FaifRT aies
fRatRa a=r
faffRa oifF

2 DC sMexY & fadd &t se=mw &R ik 3% ok e & Fig 3
ffee #¥ (srema srgame) Ex.3.1.115. (Fig 3) resTLME sa S—"r

&1 200 PROY
3 DC 9¥eY & fa¥ & 919 =t o | % é O@O«% 240v;on
Gs o0-] PRO 2 y

.. 3w o it & ™ (@

TEST LAMF" GLOWING
N

5A )

& - -

1 1

2 PRO1 "~ ~
2 2 % (% o3 45 240V—f50HZ
3 3 05 60 PRO 2 iN
4 4

(b)
o1 20 TEST LAMP 5A s
== o |
(2 &)3 4? PRO 1 —f
w 240V, 50 Hz
PRO 2
Ty

(c)

IDENTIFYING TERMINALS OF A DC MACHINE

ELN36158H3
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zafewa (Electrical)

v e 3.6.159

gawnEe (Electrician) - ferimm wtew 3w MG ae

DC sz @ifeer & gfewa 3 % swor /ew & MG & &t =g #2 e wika &= (Start, and load
a MG set with 3 phase induction motor coupled to DC shunt generator)

IR I AW F A § AT A T A
o 19 B AT F WEY F qTT T FLAT

+ DC siT AeY & s (fhee [@eR) srfie aur Siedier i awee FT

o §i % AC HIEX 1 I FIAT

o &7 s (fhee W) 3T DC S Hit I
* WIEY FAREY AT H HI F&TAT H A FLAT |

)

sawware (Requirements)

AT/ ATI

- DC 3iec S 9eY - 5 KW

WWW 18 ZZOVW%W -1 No.
M Ftee Hre 0-500V -1 No. o 3% 5 KW - 250 V -1No.
Ml sfrex 0-15A -1 No. 1G]
MC srfle 0 10 2.5A -1 No. ICTP & 16A 500V -1 No.
MC st#te=r 0 to 15A -1 No. e e 5t ~ 2 Nos
MG e Hiex 0 250 volt ~1No. & 60 aTE 100 ATE 240V 3 -2 Nos.
qTaY ey Hex 500V PVC it
15A 0.5 lag & 0.5 lead -1 No. 2115 e e am
i J « D.P.S.T.f&= 16A, 250V -1 No.
0-300/1000/3000 rpm -1 No. PVC %TJ:
T AR T - HTITARATIATY
SALORILIE ICDP f&= 16A 250V -1 No.
o 3-%H THA H YT AT T 3fe - ATATIFATIATL
5 HP, 500V, 50 Hz
wY =T &Y 500V, 16A -1 No.
wtwam (PROCEDURE)
FE 1 : MG e & T 87T H [ HLAT
1 AC #Hiex daT s¥ex & (Fig 1) § 3™ SgaR =y
w
Fig 1
,,I,CT,P;IGL\,, 2A3A 15A
i s R 15A A a;Z\ o oMe
‘\ O\J\: — ‘\ /A\Ml s 2 \ E— 3
| | = | v T 415V,50Hz :
2 [ \ 500V A HP | L
%u% ‘\ \l\: —— ‘\ " : MC } o
g2 1 | : @# (@m; )
§ } } } A R | 1500 } T
} o\ — } cos © A 1A |

0.5 LAGTO
0.5 LEAD

G = DC SHUNT GENERATOR 5kW,230V

ELN36159H1
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e e Yt i & gt iR A e weaa 10 fifar (smaege) arfeh =t arorn 7|
Rufer & =& fr S, 71 S, T Rk F |

2 AC WieT &l 91 &< SHHIE & agrEar & i A7 |

3 DC SYeY efiAer aieedT st I (FLi¥or 719 9¢ S99 q@T
AleedfieT (V,) & T H J&10r < |

4 we fEm S, e ot # |

5 M.G #e & faifia &ar a& 981 # A &7 o F2d g
X &t HHE €T § e |

6 % 9 &g & o e A wfg st g qar dEaT 18
for |

7 3 9T dteedT AT Wih Uik Ff eaat 1§ ford | sTdeT 3t
TS HTRT TAT U dleadT T 92 AT a9 1 ¥ forg |

11 T AS T F&AT AT TFeA BT DI 0T & |

12 M.G 8¢ & TR & Ak qu7 aA1g H J9F < |

frrerd
8 wa&qﬁﬁ%ﬁ@ﬁﬁmaﬁ%ﬂsfﬁwﬁl &qer 1 | qTSATE & S FX. F A | g & qrey affeer ateedr
9 e Wl & T AR FT TaT ST & AT FIROT qared |
&t 1
e T N afy AE AT AEA Fteew e qor
() (V) r.p.m & (N) (1) (Vo)
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=t # (Project work)

IR ¢ I FEE & AT A AT qS A Fob

o AUR THT & ATAR TRASAT FTF FT TGF FLAT

o EEF TEEN F AT AR FIAT AT THGT FIAT

o FEWEF FAR F G AAR FLAT

o qREATE wire Rl dER w=e

o TRATTAT IO FX AHE Frawor afga qRFEr gieaes S F:An

fte: rpavTE Ry T AT Rt w3 W A AP F A
e Taor 3 RY | @ 1§ wivveAnRE # = o afEeET # @+t aR=mem ffee F &t R FAr =Ry
& AT I AYET A TeH? AMHRY (G471 A7 Aiiey & A fem fae=r daa gdia senfs & arer smaves gfwr
e e du #R afREien wr F A s gEer & A+t =Ry
|/ gt fERET S o TR ST I FRATOTCAT & SATHTR T GLEAT FTHIT T@T
o ORAET FF TRT HXA A A FEA & T5H9 | ST =Ry |
o afREowT & aifter A B A AR A R d g 0 TavAd S A & fder we qwi |
T G @YE F AR #Y| e : wgaerE wt welt Ratd i sfedew w0t w1 s
o A aeE R w o ffee w5t fF el FIAT TR ST & FHIHFTS Y BT HLTE FLAT
o § e glaret 3 wifes wot & daie s % fog
AT FA F i EUEL]
o TR F & YEATT F T TF AT FL A 37 IO oy Si% s e
= afRtemT ® Rt
o ot R T TS BT A gAY wEOTen oF st & 1 3 % Aws & o ot e i A
ferg witer ¥ | 2 IEHM WleY AT Tt
o gRIISHT & AFATET Araget Afrear snavas arl sEs 3 g & @ WiexY wiew
T A fafe TExEE I8ET ST A AT A — |

T gfaded age ¥ |

o gftdea ® wiaer & gae fAwaTe A T3 I deher & aRadT
T AT HF G |
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