zafwa (Electrical)
zawiEme (Electrician) - DC #\ew

v 3.2.128 | wwitya Rraia

DC #tex &t amw = faftrrt stw =% stgoa (Speed control methods of a DC motor

and their applications)

IgAW @ T IS F A H AT FAwAforfEd w1 FA A 2

» o% DC #iex #1 Ram= #itw saa o = fafiet #t o= w23 &

DC #wiex & #fig fra=r &1 R (Principle of speed
control in DC motors) : & i=ifis sgy=m # i 7
qRad 1 sEwasar gidt & | DC Atex # &g &1 et fafde
A q% AT & qfkafda fFar s awar €1 98 ger w1 @
% 3o ST | =Te & fordr AC Hiew &Y goreT & DC #iex &t
AT &Y STt & | DC Aiex &t wfte afkady =t ffaw fem awe
I I ATITRA & |

TE T & o M aieear = 999 emf + =< gfa<y ateedn
g7 |

V=Eb+IR

wﬁlﬁEb:V-lR arer &

959 emf Eb= PON Z

Z _KoN
60 <A O

el K us fers &

E V-ILR
gafor N=—2 =-_—__a‘a
Ko K¢

FUX & T & 7% T ¢ fF uw DC #ex &t wfiw y9q emf E
Y T AT v () 3t AT &t & | 36 T DC
Hiex #t &fi< &1 999 emfE 37oraT Fotae () 37orar a1 & aRafad
FIT ST AT & | AT & IO emf AT ¥ T 9% F S
&, ofie #7 gidl &, 3% 7S Fore & FHY et & af efie § gfe
BT & | ST & frgTe 9x smenfRa DC #iex & wfie &t fFafem
Fea & e gatfes amr Afer &1

DC 7= Hie¥ AIX Aqifiew At & g = v ke

(Method of speed control in DC shunt motors and
compound motors)

s fraeor fafir (Armature control method) : 7 fafer
70 RregTe 9= F1 FEAT @ DC Hiex 3t &g 999 emf &t aRafda
FF qGAT AT AT & | F1% 999 emf=V-| R |, =< gfazier
1 qfRaAfi F%% 0 Aftr afid a1 72 aad & | o aRafia
ferter ford feers Fed & smi=x & &g Fig 1 & srgam faRks
| i fFFar sar 2| = &1 999 e w3 & dawet
Hafer % ged FeA & ford T FAT TR |

w%nﬁvaﬁ%aﬂraﬁwmﬁ%&,%%lwm
emf A Eb1, Ebz%l ar

Fig 1
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FHIHTOT 3 T THHLO 2 F WOT & I N

Eb,N, ST gtar &1
:E—b1
=Y gty # = sfay a &t aRkad" &% 999 emf
#t Eb & Eb a% qfRafda fFam sir gar & Sreg &fig N & N
afafia A o T 3 b

2

@t (Advantages)

7e fafy B AT 3T & o Iuge ¢ et efte 7fkads &
wfie & amT afte a% AT e €|

Fiw (Disadvantages) :
FHad ATHTT & &9 ofiS ITd # AT v 2 |

o gifeq e afew & gug afie § gReds T Faa A=
wferter g7 &t @ efug W & &eor off aRad s 2|
gaferd WX IREdw &9 9¥ @ &fie garee A8t @ o
e |

= afa<re & S=7 Fie gl & Fo sfE T go S=F
grar & fS|a ATex T g&1ar 9 g 2|

o faeme afote 1 4o 3= 2taT & i 36 (SoTe =
FE & & qW & forr famr strar 2

o e gfaty § Saw F &7 fFaeer & & o geEe
AT ATIF Bl & |

seR e fafer @1 sepri (Application of the
armature control method): fSiféw wefiw, &=, gtuee & W
AR wiex T DC e & for ST & et &g (fee) =fie
T At seqaw gt 2|
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7= %ieg fRaeror faftr (The shunt field control method)
: 7% fafyr g1 R o #19 &dt € & DC wtex &t #fie #t
e T H TRadq ¢ e e s awar 21 39 o
aftadt wfa<ter (Remee) Fig 2 & smar o= aEfew & ks
7 gatfora w2 feam siar 2|

Fig 2

o L+
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A,
&
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SHUNT FIELD CONTROL CIRCUIT
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DC SUPPLY
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T tieg TRTY H TRV T ST &, 79 Hieg Fe 3T Tl
FH & AT €, T § 47 & For wfte 7 g sty 2|

@ (Advantages) :

el IoF TS AT ATAT &€ & FUL &1 AT S ST Fehei T
g1 S g W & of Wi 9% ®mf gl

.+ IfF e Fe F1 IRAT FA T Hiee Rewee # 3w g
qaH BT & |

e gar frwraelt e 3a &t 21
Fiw (Disadvantages):

ity faa dies % FROT AFFAR i T FATH ATl I
e 2 |

o fAael diee & a1y 3= TS T S § FR[EIA § HSATIAT
S gt €, afe s gat &1 ST T R s

I Fiee T 1 sIgwEeT (Application of shunt field
control): 7= faf¥r @aifas = &7 & vy wfie o= fafy
g et ofie | & U ATawF eidl &, A1 & JieT I
AT @i g aRafda gtar &1

DC faf¥= wie® # =fiz fa=ror & fafr (Method of speed

control in DC series motors):

wieg Juaa® fafyr (Field diverter method): ©s afRadt
wfa<ry ford S1zady = € wice arEfeT & Ay g | Sfrer
ST € | st % Fig 3 # femmar war & | srgade & aRadt s
#FR G T m@re iR R R 9w IR &1 yarf falRks
AT TTEAET 3 S B1 % @ A e & T 2|

R +R &1 w4 foraen & e fiRer arEfeer & Sa+t st sie
safed (diverted) BT | ST #iew &1 &fte I &F o7far e |
TF &1 5 3AYC FLC & ford FqAaw e = S &t @it FT A

T ST & o SEadY g a9y § gtar g |

Fig 3

Y, T o L+

DC SUPPLY
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FIELD DIVERTER CONTROL CIRCUIT

e diee staad® fafr &1 stgw=T (Application of the
series field diverter method): 38 faf¥r &1 IT=T g&r =9
# famga Yermfeat & efte faeor 7 frar o & | 5= ffr g
Faat AT wfie & =T efiS UT #T AT ThAT & AT ALK
# oifve T8 Frr stfers giar 2|

%iee iU faf¥r (Field tapping method): Fig 4 % s/gam™
aEfEm W uw T FEer AT & S @ diee Rt &
THTIHIRT Al 1 qeT &1 aRafdd s efie #t faafam B
ST AT & | wiex afwer & afkadq g aufEr afmfod @
FLHT AR A a9 afte it e i o= fenfore s aftafda
FC T & | T TG FT ATATA (=g & SH7 =A1fed =
e aftfr =t fee frfer o Tt @ o AT @ A T dt e
& qug & TieX =9 ol & Jedl & ST s 2|

Fig 4

FIELD TAPPING CONTROL CIRCUIT

ELN3212814

fafw oiee ¥ fafr &1 stgwniwr (Application of series
field tapping method): s fafer &1 ST $e fawaw, gt
TTfe ST SEr Aied | giar &1

faR= wwr=w fafer (Series parallel method): Fig 5a ettar
2 5w FieT wiex & 3t o wies aEfew fafst w0 7 @=ifoa
2 | afe Fig 5b & SgaR®Ice aTEST % T T4l 7 qATTL § 1S
fom s at g § & w1 e | & ot yaw e arEfew A
FXe Teft T ST & | gaferd Fora TET T@ AT € S wfe
# gfg et 2|

s e fafyr ®1 sigwn (Apllication of series
parallel method): 7= Faer 5t &fi @ &, 7 axean fafy
& ga fafer 1 s g gt qiex # wfie & fafea v §
foFar ST 21
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Fig 5

DC SUPPLY

> L—

DC SUPPLY

_

(b)
SERIES-PARALLEL METHOD OF CONTROL

Tgfet e feeror fafr (Supply voltage control method):
Fig 6 % sTga wie< & ary s # ua e (7fRadt sfay)
Fatord famm sar €| g1 At &1 goi g e & quf & fie aF
Fafem w5 7 frar star @ ga f{fy &1 5w 7w & & md e
* w9 ¥ fagers gfoiy & =l g eiar 8, afFa SCR matlRa
frafera ooy & o & sroqaw ofte g1 & a1 qie? &t 9fRadt
AT dteear ST St & | 9 fafer 1 @ ST sy a<t
wefit & faram star € Stet wiw g™ ger @ gar 21

24—
Q DC SUPPLY

O L—
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Fig 6

D, D,
A

SERIES FIELD

VOLTAGE CONTROL CIRCUIT

FHER wqaa f&fer (Armature diverter method): @ fafer
# Fig 7 % 1gaT & TRadt afaige o grady Fed & o=y
& foret o StreT oA & | 39 fafdy grer st e & Rl wiex
& forr frerf=or A & &0 wfie ) gge 4 & o feta
STt 2

ELN3212816

Fig 7

5 £ Y NN\ O L+
Dy D,
Aq
DIVERTER DC SUPPLY
Az

O L—

ARMATURE DIVERTER CONTROL CIRCUIT

o R et 9% yEnfora Atex & forr afy sEe wie amHEe
TTEACT  FH H AT € df ATgH FLE AT I B & q@eir
2| s fafRsr diee #¢e & g T & = a97 g wiee am,
afie & &7 AT |

ELN3212817

7% fafer faeds, weaft sfiv afRedia st & o sages aidr
gl

DC fafs wiex & ford femmt 7€ efie = fafeat aife
Hred & fordh T TS A AT AT | FA 37 TS & A
AleT FaT & & T AfrenaAfiE smavas w9 & =4 gl

afr e & g -feee w=fa (Ward - Leonard
system of speed control): 3+ a% sart 7€ @+ft fAfeet &
T o T f& affe & g & ar & e G off &t g
gfRafda 7€t frar ST Faar i oar #X w5 & o ww & w4
3t fafeat &t sawsar & @S Sidr & Aty & Y A
A=t &1 garaT w9 &, wite g MY Are afada & srferar
& FO BT 2|

I AW & FIT aF aAar & &g aRkadd & o e
7t W F ford =i 7 forar ffed & us awem avw =fie
Ao % ateedr (e gy & ot € o wfie fresor &7 e
IERIGISR i

39 T&fd § UF DC Fi¥ex & U (&R #fts DC #ieT o19aT1 0%
AC 3 FdT ST Aiex & Fiftas &7 & Fiwa fFar st € s
% Fig.8 # femmar mar € | DC SMveY & S« aws &f fAafera
DC Atex & HieT = # foar smare | DC 9ex iR fafeaa
DC HieX 3T & % UF 39gwh DC ATYf & J9% &7 & Iaford
fFr st 21 DC S¥e &7 % % % Rewee & =i us
gfRad® T & Saw atest 1 X gaar & Rafdd %
ford Frarfera for stra € | g o farfera DC st =t sy
# FTIF T TRAAT & @FaT & AL AT ateedm gaar w0
SERAYT S TR 2 | g8 RO fafem DC ateT #it &S g
& ATAT &E % AT ATawaHaT 784 7€ goie feum off afkafda
F o @At © frafed DC #ex & &fis &t Sves #t ag
FieedT & UF ST T< q% T HLh YA aF AT 1 qa1 2 |

Fig 8 SEPARATE DC SUPPLY
L+
ACPOWER L~ 1
SUPPLY
GENERATOR MOTOR FIELD
ac FIELD COIL FIELD colL
3-PHASE f + e
INDUCTION b
MOTOR REVERSING
DC SWITCH
GENERATOR
N v CONTROLLED

DC MOTOR
MOTOR GENERATOR SET

WARD-LEONARD SYSTEM OF SPEED CONTROL

ELN3212818

@™ (Advantages)

o 3 E & F9 99 A AR I A7 AT afiS & 3 AT
offg gTe & ST FAHRAT T

o fAafea DC Atex &t goia & o &t svex & i & fAa=as
& SeeT weF Tfafda G ST awar &1

o HfF diee Reiee # wifes wft g 71 giar & 3=3 aaran
o @fig aRgde gt fF @ 2|
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o fyafea DC Atex # wfie oie & @a gidt &1
giw (Disadvantage)

3 fafr & i Aol & T=e & FRO IR T 39 JR
HUT FEAAT FH el 2 |

ar¢ feree wfe fraeor fafdr &1 st (Application of
the Ward- Leonard speed control method) : 38 Surreft
& TN &t Afer foew | 9= firer d=merer, 3=+ (Hoists),
ST (Elevator) gefa & {3 strar & | et a9 9| & st

wfie =T straws gtar & | 9Raad § ot oft DC #ted &t
ST SR Wi Aot few, WY e S| BHEL, HMT
T & aga sETerw! a0 AT R strar & | smygfast wor &
#0798 DC wWied giforey, Sried, ARy i Argmyaad
St Atere ®e faeer giwat & gaifa aidt & es s=em §
& wifers Tt ey b o @ st fF 9ee aqm@r 9 gEr
gl

o gfety & oA @ ffr siv s\ = (Method of calculation of control

resistance and new speed)

SqA © 9 9IS F A« A oA ffortaa wrf w7 At e

o Frmesror wfeter & A & o & fafer w R 39 | 9 wew @ gol @i e Ay afaRi s SRife dteean s )

W T & faavor & s @ fF wh DC #ie} & &

_V-lRa By
=t KO Ko
V = #tex &t fAeifRa ateedar
la = sTHER gw™T

= oHER Sfae
K = us fagiv #tex & o fords @
¢ = WIeT & 99 Tagd A Foa ¢ |
N = rpm @ #fie 2|

7@ sremt ® & ol fafvw wfie faew et sw g7 ™
ATeTRA 2| g7 &H S grr @ {5 Aer A wfiw w7 " O
" gfad <% 31¥Er 999 emf Eb = V-laRa & afRads &%
fFafem o ST asar @ | g7t a3 & o g s e
3 frereror sfater it ofiee srarar sri=R oot & awefRa T
ST | sta e gfay ifia gtar @ efie aRafda aift
wF fagga &t faerr sfaery @ 9oy § oF sifveford wfie
T T FA & fordt fzreror sfa<ie & A1 &t 71 w2 o & ferfa
7 grar | faer gfay @1 ae fed 78 afie g w1 2,
Ft arorar = & T gAEAT F AT 9 A A awdr 2| (Fig 1)

Fig 1
Ish

L+
la
E A
Rq DC SUPPLY
Rgh < OHMS OHMS @
A

V' VOLTS
Ep

i

ELN3212821

Rg OHMS

Method of calculating control resistance in series
with the shunt field

R Fiee & a1 AR A FPraers afa<ier & worn & fB&3f: o=

3

Eb1 N1Fﬂ€WWemf

E = Nzaﬁgwqﬁ'emf

N = =fic fm wae g0 @& 2|
N = 7= efie/ wRafda =fie

[ = N 9 %€ Fic
1

| = Nzwqﬁc—e'ari‘c:

R = o = % TRay gfay

R = e % gfawy

R = =< % & amy ks & fe=or sfawy # a=

Epa  KdoN;

‘g’ﬁq)qﬁc—e'ari‘clea?rW@;Tﬁ%l

Epa Kl

gaford = & N, = EpoleN,
Epilr2

M| = AT dleedr | T B ARy wfadg =V
i Ry +Re

V
RC :__Rsh

I
R-R
t

sh
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falfs & frereror afeie &t st & @y ot fafr (Method

of calculating the control resistance in series with hte
armature)

Fig.2 & st #

Fig 2

lsh
By

<h g OHMS
E;

SUPPLY

Ra
OHMS

ELN3212822

|1 = N1q?31Tﬁa'<'ari—c'
| = N ¢ A=Y e
a2 2
afe | = Iza‘rwfémaiqﬁam%l
N1 = yRAE e
N2 = AT oFuar Aafaw &fie
V= agfd ateear
R = 3« =y aRkwy gfawy
R = = sfady
R = 3=y & amy ks & fg=or gfa<y
1=i—$ and sz%
N _N1Eb2 _ N1(V_Ia1Rt)
, = -
Eb1 (V_IaZRa)
G!%TR1=R +R

FeTever 1: uF 230 dteed e "iex & &fte 1000 rpm & T
ATHAY e 20A € a1 Wi & AT e aTel 39 Ty & A1
&I 31w orad s=e 7 30 Ui &t Fe g I Ia afte
FeHY 1200 rpm &F St 2 1 af R =0.250ohm  Rsh =230
ohms &1 ’

% R Fie 20 & a€ FX 30 THTAR & ST & A 9T
ﬁwﬁaﬁ%ﬁEmaﬂTEbz%wéWqﬁ@ﬁqﬁﬁaaﬁm
Fﬁ%’ﬁg%mﬁ’r%mﬁ&%ﬂlmﬁlméaﬁr%l

E =V-I R =230-(20x0.25)=230-5=225V
b1 al a

E =V-I R =230-(30x0.25)=230-7.5=2225V

b2 a2

[ —@—Mm

F1 230 p
E, LN,
E I, N

_ EpXlxN,
& Eb1 N2

222.5x1x1000
225x1200

=1amp.

=0.824

Ri = 230 _ 239 _ 279.12 ohms.
lr, 0.824

sef R =R-230=279.12-230=49.12 ohms.
c t

mZWDCWTﬁWWZOaﬁ23OVW‘Iﬁ
7¥ &g 1000 rpm SEHT SATHEY TfA=Ter U 31 & | =Y &
arer e & e St arer wfererer &7 wrorr # Sres gt wfie
800 rpm &F ST |

E =V-I R =230-(20x 1) =230-20 =210V
b1 a a

B Ny
Epa N

EIEE]

_Ep XNy
-=
210 x 800
~ 1000

Epo
=168 volts

E =V-IR
a t

b2

gaferd | R=V-E =230-168=62 volts
a t b2
gaferd R =62/20 = 3.1 ohms
t
R =R-R =3.1-1=21
s t a

FITEIT 3 UE 240V #t ks #ex 10 wefiax #¢e adt &, 9«
g% fegiRa smsege 2000 rpm & | @&t Sfawty 0.5 =i 2|
ar s &< {6 fam wfa<te & sttes 93 1500 rpm 9% a&t et
STt 20T | T / wrfes gre &7 a6 o #2 | (i et a@t
& zAfod #ieT g7 & T Fe q&T B0N)

E =V-I R =240-(10x0.5)=240-5=235V
b1 a a

235 x1500

N, 2000
IR =V-E =240-176.3=63.7 volts
a t b2

=176.3 volts

la Ry :63—'7:6.37 ohms
| 10

W@I’&Rt:

a
zgferd, R =R —R =6.37-0.5

s t a
6 fge=or gfaxer = 5.84 ohms
fraeror afae & oilte 1@ 1 2R = 102 x 5.87 = 587 watt
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zafwwa (Electrical) s 3.2.129 &/ awifte R

gawnma (Electrician) - DC #\rew

DC wsfimi # siw fawwr (Troublshooting in DC machines)

SEEW 3 UG F A § o fwAfortad w6 #A A e n
o 3y foawor F forg St Fameor =né @1 o i) " w9 & DC wefie & ii) DC Aied i) DC SwRext & giat &t U= ||

DC wefit & 93 qeerd eidt & o @ara: AC #fi § T8 grrera: DC #ofiat & a1 fameor =1é 1 & s o & | st
&I | DC ATe 1Y ST¥e<l # Fepeed AR AT e &9 o7& 2 DC Aiew & Hafom oY 91€ 3 DC Tt # faaeor 3ar
AT 3T F3d © | AT FR[ECH 1 AL I TH F & &

Al I8 FAH AT qAF ATHETIS GaT T |
=Te 1
DC weit & ford giw fawor =€
Gl FTT [REE]
FErs F1 srfasityr o Sy stwar v d@ | @ ST gun aarE a I qAAE F ILAT FY
FT AT FAFAT FR[GET T b e & IO € & T ST b g A FT ATLET &7 AT F¢
< AT st FRger w7 c wcrenfud s &1 9 quf d1es ¢ faeamw F ford w2t /gt & 7
FT IJTANT AT FAT | F T Y
d srfaamer d ¥R F & T
e TS gur a e ST AATE &I FHH I dd oI Y
f  STIAT ST9aT ST|u g I FOn f Sieetl g & @A &S H A=
% gieex # o &
g FHIR TET H AC Alhe g T T @ T ARAE AfHE
S F | F & gA |
FHECT A AT FY |
h feum afRad® #1 s@ee aa h sawrear st ar faem aRkads
& THF AT AT H Fe |
i gE gEEE, gEEE ISEE ad i T ATH H IITEA ad
7 T & # wHfora w3 |
j @@ & ga afed sttt j  fRum aRaad® &t === R WY
STofAT T <6 BT arferer & |
k oo & o el k goie &t faom # st &% i
e F1 ga FW
T TEESTA AT YT FXA 2 | a 9 Sl & AAF foEr gar a UTeH F qHAT B
b Fen & S Hror b &Er Fr F GHA FX
c afd| % forr Fifa gor c fAwfar #it sgaem o #
d 3I=T AYF d 9% H
e Ffea sor B e e W AW & ford @ FY
T AT FREIA a @ f&r Iw st a @ I FT gHAT L g Taa
(v Fror rfers WX @ @) b e # swEgfea aftoy X % 79 gee § @de 2
b =Y STET SWEHTLE TRIT
SToET FHEET Iarawt (Risers)
# qfUa et & I=F g
W H| a7 AT am R &
= @ aE A AT FY
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KA FOT e
fae de ax fRmiRat a TR W 9T &, WET aa a AT & ford fesg= Atex
3rraT T SrET T aTesr gard STANT F TR TS FY A
aTer TETAT | TET |
oS FAFAH FT ATAIHA a TAl AT FEHY & o9 g qE qihe | a I FEEeEE TATIT HEqr Fad
(overheating) T ATHEY &7 AfASHHT (over heating) & A ATRIST
ATHET T AfaseaT a AT F A ¥ afdsw aieear a el & ford wfie &1 stfos e
(overheating) b =T # iy Fie FleedT it AT AT FH FX |
C THEY & AR e Afdhe
d wefiF & 9T SR arg F FIAr g b stfawe (overload) &t &7 FX |
c fRom aRad= &t ot #X X @vet &
&= oTfcas FOIT & 8T & AY TIAT &
fort wefte 1 adyeqor #3 | 3T &7 g |
d wofie & 9= Y 9w e & SO
dares aTT #Y |
#ofier sfora &t @ ot sifar| a stfaseor a WX & &H &
ST & ST &1 b & g faafar b feeifar wfoenfia &=
c #a fa=far c Wa T
d afEr @y wmé-affe sear i wwfda d aER & T #+W
(grounded)
e Il & TAd AlESHE e SUgH FASH F
TAd THT FEH a &t YR Jiee a S=eF
b &t g gfeorat b 3= %4
c FT quf datem c #gfaa @t
d @ sefRsE W d I==8
e FH TAT ATHE e U & & & 3F FX
f o1 dgfera =T f agfd &<
g &fager faafar g fofar &1 ofieror &¥ iR smavasar
g T¥ gfaenfia #21
RUECIIES a TIX AT # amer gard a wfe & == &
b A daiew b wef &t wfora #R
c stfua feafRa c foafar #r gfoemas w1
faafar &t sfa o a sgfad & staar de & A a FReget &, sryar stfafRes fi| # e
(TR T=1R) SIEIIA T AT T & AT & L AL
Alex wIE TET Bl | a Yad® § gar aRkad a g yad® (starter) Sfazra® & =
3
b = steaT s A atew b aw qfeewr fefor & 3Aqe dtes
F AT FL AR qATE aleedl qet F |
¢ foaRa s C IYE & ALHA &< ¥ar faafar
F7 foemaT #
d stfasmer (overload) d W &t &
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e 2

DC #Hie? % ford Siwm famor =

FHIXO

fem

HIeX F 0T TAR TF
ST 27

AT & AId AleT agd
AT Tt 2

FH TS &4 9¥ Tiex ffd
e i & =y 2|

SV ateedr fAuior § |
Tear 2|

e 3w Tdvr (excessive friction)

a #iex #t Ik (powers) & 7 et

b HAieX FAAR HAAAT A Hies & &E
gt §

¢ 9 (load) &fes & for&r
Fafe Aiex erh

a s dieedl 9gd #9 &
b T I qt & A & |
c favdrs

a FHANY Fies
b e ateast Afd 3=
C o9 IS ol & areT g |

a A% & faom foda e wi enf
b & FRer W R T T

C AT FEFA [T AT B IAT 8

e fafim & s # 9= W AR

gfafeaa # & aor w=fa amn 7 @i
ST UEAT & & | qAET TR A
q AWET F AAT FX AR A

gIRT AleY H AT FY 39 f JIT Alex
qe | X & WRT AT FF I
FHEA FY A Iod @TEAr

& for T® A & A" #W AR
fhe F| g 9Fe H Ao SrEr
gfaernfia #|

Hiex eHAeH # alees i F TS
AR AR e Rt &t ot 3 3w

F I

afg @Hs= (adjustable) Tt &fte
At € ar wet oo & o
Retee &t sw # | afe a2t &
Retwe 3t feafa st # ger anfer
# fort diee FaE i q= F | A
AT g §H AT d oA A

A qfee fAuier & A ateear #t
ST FY | FEF AT AT ITH TR
A & fordl ITgeh ATrreiores i
AT AW FL|

AT ateedr e erdaT S A
Fwe srereT faer e e §
afs sfafes wfa<re & & ger 1
IITE de 9¥ F9T & Ao w3
HIeX 9¥ FJAT AR & fF W T
BN A S

I A Hies TfRwet | wfa<rer
ST X AAHAFL T AT FE
= diees feafd 1 @81 #

T H IITAE A I E |

quiw &t faen # aRaaT &%

T F FECCL T det @l

7 feifora #¥

SYeY & u& DC Hiex & wifa
T X AT I a9 (TS
HHUE) SraT Fiee Afhe Ft UF Jeit
& g &Y sear DC ates &
Fafire gEwE T ¥ |
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e 3

DC S¥e¥ F1 gHET fHaRs 9

&I R

fem

d S¥eT wfis agd #H 2|
e W= # 9 |fhe ©

f AT # e qffe @
g e afRuy § od Afde &

h W aEfeT # o qfée

d Sex &fte &t e wfie J% I 9
X, g TS &S | g Fia |

e HWEY ® qF T F gEW .

f  ofiae afde & gar Y aie w3

g @A | e Afhe & gaR A
T & | U e T
STH FEA H gadl § SAATIH FH
gt yEfia Fam|

g | h afRoy # FEA=E @ F=T F

AR 39 & g |

DC wsfm & ford siqrerwr afkan (Maintenance procedure for DC Machines)

IR @ I IS F oA | o Fwaforfead w1 #A AT 2
o fram® sgeaTr WY S wEw 1 of FAm A
 DC #te¥ F fordt ST SAgReTvT SIgeEl &1 qui &2 |
o TN RATE Ft FRRE @w W w3 |/

e s1gReTT (Preventive maintenance) : 33 A9fiT %1
A AT AT E | SATad! ST T, Y g
¥ e fora wewa, o adverT srgerae & stgee fafer &t wiaer
& fo v & fod g 8| s sgeer @ fq w AR
AroATaE JaTaAl w1 H 2|

frafi@ =@ (Routine operations) : fRafia d=mew ag gid
&, 51 ava wrex & sfafe, wfomadre st s fAfeaa s
X i wEw & fffad gt sgmfoa w3 2

qiwTeE w=m@w (Planned operation) : z@d faoda
AAATEE HATAT | F AR F1F &A1 & At At srgherat
TR foaT STTAT 8, ST ST G107 4T 03 HaTa A quT STgeetT
sif¥crat & ara gt & fFEew & Ja G amEr

fraes srgeetor & smavawar (Necessity of preventive
maintance) : A AT T TATTHILT (ETF SATLEAT FTAHH
FT ATATAT HIA & WAL % a8 G GHeATd ATTH AHT oo
ST IS qHT &7 gTH X F 8% © | IFoa afcrafr srgeqor
Tyt | fqergar, #9 a8 a% g @A, e aeie
THATCA, T WA SHaahTer AT ST TAT HCHA a0 Tq0f
F qA I B0

e+ sRaw #1 sgEEw (Scheduling of preventive
maintenance) : STaAT S T&( FH AL T FT LTI

TR : eRRET (NSQF & - 5)

wfafew, adre, HET, rdaTii® ¥ arfi® st a%dr & o =
FILHT T ATITRA AT

* AT § TIeT/TAET & Ao

o 7fiF F7 FEEH

o W A Y

o wofir &7 94 sfoem

o aramEeer e yETfoa 8t &

o fowtaT & sgEea
AT T SgERE dgeeer wggEl (Recommended

maintenance schedule for machine) : T&fq &7 smmadr
FITA & ford TF faggd FT oA & ford s qut fade &
TN HOM A YA AT § FHEATA H AT F40]| T F
3G S B AT S AR | &ef & argfe s feafiar
H rfer S T 1 &1 =14 (hearing ) ETRT $tfa oY &t sraar
FEF FT AT S AR g T AfaRa Rt six s
Tt A F1T S |

HAST STTHT a1 B A Fed & ford faforsr ayeqor qof 3
arfed | g Tl 7 Ted Taw T THA, ITHIT F T
TN, T H | g wH & ford weequ ¢ |
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wetw foa=or IS 1
fatar g 7%
THE AT AoraT gT HeAT
FLE T THIT
BEID] ERACAVRIEET
HiSheTT STIaAT HH HEAT
HEE FHT THR gae/se/ s/t
et aieear Fiee fAuffta w3 6 amps
fAetfea o K.W. fAuifa afie r.p.m.
fuffRa exc. ateear e fuffRa exc. =fie amps
fFutRa fafs quiw faem
g ks Teror fafs

DC wefit & fordt feey sTgeeaor ST &1 Stgeem & S 8
1 3f = srgeewr (Daily maintenance)

Tl T 3 Fr AT A IS Ft a@HT T Y |
FHee X A & o #

srfore & forr wtex anfem &t st # (rfeswaw sge
ATY TTHT FE AT & S ET G GIAAT & Ao faw s
FEHar )

e ITHTT w7 gL FY |

saer R wes wofiet & ford

a foaffm & e a2 3@ & & stroer Rr #rf @ @ 2|
b foafRw & am &t forg o, afd s s & at a STt
c S & T =« |

TAd THY FIAAT I STATIRY MY & ford ;i #X |
AraTiE® ARV (Weekly maintenance)

FREET A TN HT THEAT FX |

g WX B | €< & ad % 919 H3 q(¢ T8 ATE T
ST & a7 38 gid HH F & a-[aiar quiat § e M
=X F A qY A A AT

G TR A Wi St g WY ©IA1 # € g9 a1g yared
FEAT AR |

TTIET IJTFIT & A o g T & (od HLAT AT At
i &1 X AR wre T qar Y O JEr 2|

o wfed faafwm o gor frgt ganfe s sguor % ford aar
T AT FE (FAH AT AA F T & A AT qFAT 1)

ATYTY dlee AT AT Tl BT ST HY |

ATfe FRET (Montly maintenance)

=t &1 77=a (overhaul) FX |

ATEe affhe dFT F @w9 F A AT FX

3= wfis foafim ot o @R a0 W &t | 8, 3% aa
FT A S |

9T EITRART T /1% Y 3T DC TIAT & 9T & AT & ST
|

aEfET F g A AT W

FfaTiy® g (Half - yearly maintenance)

FOTT & AT FY AT & dl I 98 § |

FY ST . AT SATTTF & AT AT ST ATIAT T TEH HX |
YT AT AT ST Y, ATAIH & dl THAT He |

T AR T o & i & st #% St=t e 8t
SH T ¢ oW @ b srfa w=or 7 2

AT & FIT ol ST aTell e H ST HE AT STLET &
FRT &7 ST aTel &< ST IAST JoT AT ;AT & FY |

aoft e &1 aor e § o It O & R aa
N FT AR T @S T | Wed ad # A § AT @
ﬁ?'fﬁgﬂ': ¥ |

I ED LA (Annal maintenance)

ooft 3= el foaRw &t T #¥ ATaw=wdr &f at Jga 2 |

T wefi arEfe # Well TaR & @ % a1y & 6% &
T | gifeaa &< & g g sfes 78 @& dgeom
oo &t |

el AEfET AUl F FES FH ATHA F |
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o = wofat #t wfoq ymew fRrfaat & @ mr & sa 6 @ (Records)

gt (overhaul) ¥ | . uF ey T R oF o wfiE Tt A 5w &
" . . . . ﬁaﬂIQUIWﬁWIEW'ﬁWWW
« WX H da & o w7 ol § fiw/ do o A SR WY AT AR A A g AR
o WIET ST ATE TUAT HETLF TSHT & A W& 8, I% ool &l A % AT AT A A HEA Y AT T S AGLEAT
T | MY ITH THE § FEroar |
.+ R wRIRHTRR, wexjaer aiet ¥ diw ot W Wﬁmﬁ?‘@?ﬂ“ﬁ?ﬁmwmim*@
P AR % ST T SRR A i w1 ATl A ST Eehell & | GIRATIOTeT e SrarhTat o e S7era
, o . ™ Y At & T g & ST Gl © | Ao Ao gy w7
qfer et & gfavter @1 ST w7 forofer qefoseer st frorfrat & smee o€ AT =R St
AT AR Eie F A AT AT B AT HY AT e # forelt E 2
WEH[TAE & AUST & THATA FT TLAT [T F TF
Y qeETT F |
ATE W 1 faawer (Discription of internal) g5 (Part) 1
fof gt T & fareor
EICEC I L EHT‘IﬁSfIéTFF@IT
G ST O e
et o e, TN ST AT q¥reror & fafy
S —— stfersTae &Y fafy
THT THN il
R
fAatarert & srgaTe e @
TR qdeter aiRems TS 1
T2 e #1 T q
fafRsr afe = Woeda a=
ATH=EY 7 T 41T
g o 7 e & = F
ATHEY AT T Bies
A=Y A R diee
fafRs e AT = e
ATHEY T A
T Fles AT B
NS diee Y

T I # R T AT A Agead & e &Y 3Ed o o & 2
@t FRE (Maintenance record) T | S AITAT Tl F 3@ FT BT AT AGAT q& AT
RNEST gy g S—y SO
ATAIF & | 37 B | HUL & AR TF e Soar #1€ T FRe #1E  (Maintenance card) : T8t I # ATH qfeeat

T & S fF = R T & T UE Ay wiEd § @1 At T % a9 TRIEE TLeT0r IR genfs 3 St & ot #efie
T g g 2|
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TR TCTHT & AT [a% ALAT § B AT a8 H¢A (1
At %< gear & fored fRee sfter aoa § Je/dr o gt

T AT T WA B USHA & ford (Ao AL sggiad #3
GET IR

srqeer %t faftrrt (Method of maintenance) : #iex s
A & AN 31X "ergs arnl & ford 3 s aret s
A G (AT AL & AT F gURA & ford = 7

T

w2

Atex [ SA¥ex f&m o &t gfafew @=o #| ix awafea
Faed g (Hedl i 7| IRd & | 790 & g 1 e
& o gafad arg &1 @ w7

f MY Y At & fordr wfafew faafar & = w2 | afe
ATEEF & 3T I I W srorar foufar & g e w7
Hra/aer afes @ &1 e arfed | faf a & g w7
qeer? fsor 7 #% | FifF 98 @ (sludge) SraT asa
fafia erm sie faafar &t ae Fam)

STeT STAT Aot STET I S 31 e & R aahed T & 399 S
gTat & fort wfafes wefie &t stiw &% | Raw &t O & o
ATIF: T I FX |

qeet freef, waferr & wfafew st deuw, e s ox
& forr ¥ | afs qifva & Soent @t/ ar aga & |
Ry i foree & o 9t oix o aRads o ararfes
ST FX |

3fa wew & o R &t aranfes st # |

Ffes o % o) geaem oY e & g wdw &
uF a1 fae aftad® =i aur @ s F3| o g2 aor &
SfaeTaT SET TR % FOI gIRT a9 & | q9 a¥ 8T
AATE & ST Y SATAH B qHA H | STeaiters o g femm
qfad®l FF TF AT § F TET ATTHF & 3YAT I=2 95 & |

o yfqwre aut & I fRrfa it stiw # afe saws 8t et
F TR ad & AGA Ifud a% a% I AHA 3 |

o HTIT FAX 3T ITHE & e =1 (play) & = 2 | e,
TAA T o & o feaw Tow & g o aws v
fargatt & wrfres sti= & | erfey Foret g v faregant ot gt
ATAHF ¢ | et e qUST 7oAt Ao & ford qwae efiaa
F ST Y| & F gL F

o TEW H UF ITX Hiee AT ST ATHAT HF AT AT T
| I & o FY| UF WM AW § FH IGAVA H A A
feer Sgetom wefifa #ar 21

o FERT H g AR AEwaF & 39 9 I AT FH

o HET U T AT AT dice AT 3 Tl ) ITeh 6 81
F forr st FX

o U H UH I o aRad &t & = o9 Ff F1e 3 | o

qfiad® AT AL FF A= AE qlehe AT G T AT
ot % ford aderor ¢ |

IIE & T & fF 9 § FH § FH TF qR ACY [FAET T aguT
TEfAwH AYTH & AT QOf WIHIA ATIwE ST 2 |

o A AR Foil @R & ATATSH 1 |
A FTE
TE A AR I AT TS 2
argeeror fafy [ERIRIC I EARE ) e FY TREE e | graa ooy
ST T AT H
FAT O § AieX § gAY g9 X 6 T q e &1 fGawer @ g & arer-
LA FTE
Trerer faawer wv s 7% 3
aeror fafy RCREL aterer feEeoT g e s | g R e
TR T FEEER | el
ST & 7% e € % - af § #7 § FH UF I Ae[ATe] # w0 (overhauling) T@-TE@TE &1 ATawIEHAT Bt 2 |
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Fgd T & I HT (GG, FTO0 AR & TE AGHA AT St 2 |

rew FaT 7% 4

I W A AT

qiaeT® &

F T@ER TETERX

I e FEiw R (31EF) - qun S www (D.C. motor control system (drives)

AC-DC and DC-AC control)

SR T TS F oA | o9 fFaford Ff we A gnr
« AC & DC F¥ie 3129 & Wee & aW &

+ AC & DC 3T2a & AT a1 ST & Ft & IR |

+ DC & DC 312a Fgiw s (JfuR) % avie & aw d

« DC & DC gT2a & TS a7 Jgoanm 3 gt & a7 |

T & SR grEa i (AC to DC drive control)

AC/DC 3157 U saagtiae gt & o v faiRa smafr qor
Aleest # UF FHEATS ATFRT AT THT Alees ST | el STrar
g | 7z fafa #xar @ -

o &fiT (the speed)

 FA-ATY (the torque)

o & wrax (s wftw) (the horse power)

» UHY #ieX & 39 (the directions of AC motor)

T 3159 & gaTST #fie grea ("Adjustable Speed Drives -

(ASD)") srrat afRadl wieEet grEa ("Variable Frequency
Drives - (VFD)")

ot STfdsk AT (popularity) STt = FEAT € |
AC g138 AC/DC <X tF SCR fot &, ot streege & AC

qMEY ITE it & Y #HEeT diest DC 9raY & DC &t
e F GINT ITTH FAT & |

atees WeeX (voltage regulator) 7@ feffRa (Preset) DC
TS Aae H Ge FIA & forg awaa giar & foasT Jiex &t
HATITYE dteed AT |

W9 Fgiar g & g7 Wiaavil & FAaferd #3F AleT H
g &t Fgrd F3d © |

A (Advances) @&drat  (technology) STHTX, #Hd,
frrefiaaT (reliability) 7o AC gTea % et gt & el
gid € o "adfitgger wfte srguwArt (Variable Speed
Applications)" #ea & |

™ (Advantages)

» we #fig F%io (Precise speed control)

=t &fdw (Energy saving)

o Y T=14 (Simple operation)

&g aTedl Fia Tt (No external control)

o ST fesaettIaT (Good reliability)

o 3{TRIY | BieT a1 & (Lighter and smaller in size)

o ofie &g #T d=a¥ asrr (It is preferable method of
speed control)

FwET (Application)

-Gt 3Ea #giw (STR) (DC - DC drive control

(Chopper))

DC - DC F=¢¥ (|U¥) $Ed & ASHad Ta0 Q¥ d6e |

S AGIART § BT & | U6 DC - DC Fwaex [AgiRa atest

DC &ia & i ST 81T & a1 u& DC #iex & ATHAY alees

F B g H FXd & Fig 2 # 39 | g & ATHAX alees

Fgier U6 DC - DC #Fwad¥ & Aex # Remfea afdr suorer

FXT T & A TS & Foll H1 G IT07 HX7 Thd & | T

fr Wit 9 sffRe &3d € |

DC-DC #¢¥ g13a &7 ¥ def faga mfsat (BEVs) & +t

FA © | 3% IO Fgra & adis DC-DC FaeX $139 o -

o UTEY AT &N Hie

o Romfes a% #ga

o Rutefes 9% i

o Romfeg =ix Raiefes d& wgiar @9 37 &

«w (Advantages)

T 3tfere wfd <k SUa FAT & | T gREd: @i & U

T (wide range) @& Fgia wear & | AC T8d &f goaT §

T Fgidl F aLish ATERIAAT AT MY FT HSH Bl & |

s (Applications)

@Al AFIART (Servo applications)

« aifead (Robotics)
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