T ¥ | It A9veX (Separately excited generator)
(Fig 22) g% &7 & I SA¥e F e Ioio | Tefia
o o @ o uE \ae E@id o) #@ures dedt, gu& DC
SeY FgaT UF AC & & fifed DC omydt & smyfda
[ERIEICIRA

%ieg It ateedr (Field excited generator) SReX ateedt
(aI=) & FAT Sraat v ot & awdl 8 | 9T I ateedr
FH FieedT 3 2R 94 DC 24, 36 3r¥ar 48V |

Fig 22

|
m

:| LOAD

CONNECTION DIAGRAM OF SEPARATELY EXCITED DC GENERATOR

DC SOURCE

E;

ELN311151M

et 9T (Self-excited generator): 3@ Y&X &
TS § Hieg ST I ATHAT FIRT U1 &har & | T &/
i WAl g7 a9 X EEA & dleedr Afda et g1 &
AT STvel &1 e off o & s o, fafsr s fafa
el § afigd T A awar 1

7= AMREY (Shunt generator): Fig 23 & A iee argfe
FTHEY efiaa & gt faa smar ¢ (srfa o wiee arEfe,
ATHEY AR & " gATY # g g §1) ae fee §
T SYEFA 90l AT & (% AUe Bl 8 AL ATAFA
FH FLE A AT © AT TAALE B (ITRA FEE HT U A Ao

Fig 23

:| LOAD

SHUNT GENERATOR

gidt 2| fas e (Series generator): wiee aEfeT =t
ATHAY ATEfET % @19 Fig 24 § qumagar fRks & ster star
g | fafR dice aEfRT # 3o ade Wil At A S § | IfF
7% A & a1 AR # et € 78 9% Fe IBwt © |

ELN311151N

Fig 24

:| LOAD

ELN3111510

SERIES GENERATOR

ffim SRz (Compound generator): e 3T fARkw
fiee AT & fsor & ofiee ITo Iqae gar &1

TR MU FATIUE AT (Short - shunt compound gen-
erator) IE UF UHT FeY & HH JM=R & IR IR 9=
Tiee giaT & star % Fig 25 § yafia fawem o 2

Fig 25

:| LOAD

SHORT SHUNT COMPOUND GENERATOR

ELN311151P

AT W FAEEE FY (Long - shunt compound
generator): 38 Y& & J¥e¥ § 9 Fig 26 & AT Al
& aqTg A T Sar |

Fig 26

ELN311151Q

LONG SHUNT COMPOUND GENERATOR

Feda diY Red e Fvareve swRex (Diffrential and
cumulative compound generator): FHISE SAeX &l
gt Y Reedfdeer wae & off awfiga fFem o awar €
FET RIS TA¥edl | o & grEad ad A @Rk
" fiee Uty o =it et €, orafa I a9 wIadw § qura
o & wo Ao #va € afew ufier o & g o=
arEfew faRs sl & gy & giar & s @ufim & fAfvw
R ferer SWvex #ed | JiAT & T Fig 27 # yaffa &=
™ 2|

Fig 27
Ish
Is lﬁ
1
1
LOAD LOAD
a) CUMULATIVE SHORT b) DIFFERENTIAL SHORT
SHUNT COMPOUND SHUNT COMPOUND
AN A
Ish Ish —_~
Ig | Is
1 1 1
1
LOAD LOAD
c¢) CUMULATIVE LONG d) DIFFERENTIAL LONG g
SHUNT COMPOUND SHUNT COMPOUND =
TYPES OF DC COMPOUND GENERATORS %
w

ZAfRERe : TARIEEA (NSQF @R - 5) = 3 3.1.115 & 3.1.116 & wwifte R 7



T Rreei®= (Terminal markings): BIS4718-1975 %
FgER i Fvgdex wefiat & fordt fometee 9 fod & ot
& STATT BT |

o IR Ft 92 T & TSI HEAT

o IR & 9 o Aty fawg ofwt & = O S 2

o fow aEfET & ford arEfEw o avf & oy wor & ==
gia & (Fig 28)

Fig 28

o O o ° VY o o /Y 2,
Ay Ay By By Cy C

ARMATURE WINDING
WITH TWO TERMINALS

o— Y Y4

D1

SERIES EXCITATION
WINDING WITH TWO

COMPENSATING
WINDING WITH
TWO TERMINALS

COMMUTATING
WINDING WITH
TWO TERMINALS

o VYo
Dj = E2

SHUNT EXCITATION
WINDING WITH TWO

TERMINALS

TERMINALS
o VYL

F1 Fa

SEPARATELY EXCITED

EXCITATION WINDING

WITH TWO TERMINALS

D1
D
—o ; A
A1 2 A1

SHUNT MACHINE SERIES MACHINE

TERMINAL MARKING OF DC MACHINES AS PER BIS

ELN3111518

e (e R7|) (Commutator (Split rings))

TF TAYEY, ATAS! & GHE & TEHT Hies § guid & qeradr
& 99 AT I FEaT & | T8 YA T G0 F (@ H
ST FifAE wfEw & faw & a3 vfd § aRafda &3 %
ot St § @ S 2

fera f1 (Slip rings) % #¥ar AC MR & & foa® a1 &7
& g (single loop) féR g Hiee # Fig 29 & SIgA
it e st 2|

7E guiv ag=a+ (rotating assemble) (Fmarer s T Aftfer
TAT) FATTF €9 § FHAL FeATl & | A g (AHA Fq19)
It FUS GIRT S afde g & d¢ g7 for g ¥ s, ww
ared RTy & | fF 9 | g ey & UF qwew
Froftr a1 & g e strar €, gaford e Jrast & St
AleedT arad § JATad ateedr g |

I T ATHTE JOA % ford AR AteedT #i &9 A Farae
# qfofae #¥e &Y e I 9t & wnta A & B & o enft
o feaafir 2 gt eift saat Ife wafi & atfe e
& foom & aear & gidr 2 | g6 TR SR ateedr # o i
afRfRa #¥e # gferft o % st o C & D Y siw gt
e feora a1 1 g etft ot =ers AB SRt aier & gfarfy
Tl 1 AT T F2ar &, IRT emf F o Iepfaa eidr & fix
AT FLE gaTE &I 9w B & A F % gt & Smw affe o
3t AT &1 ATl 8 | S qWT F@ A g CD I 0
o & 7fy AT 2 3% gmer IR emf Aodia giar 2 six #ie
ware D & C &7 3% g1 & ¥ el 1 o &t e 2|

A gUiF & o8 =% (UF fButer see & ford) & forr emf
#t furm Fmet A & B =i C & D &t ¥ Sl 2| ga¥ o
T o emf A RITFAETAD & C X B & A & e
BT 8 | aTer arafR Wi gfaete® § aie i o et gos
& g & affer a1 31X 2 & 9 § THa 7 gamadt (AC)
gt 2|

Afa aiwar 1 a4 w0 (Wave - shape of the induced
voltage) 5T& f3tw atcedr &t aga oot & fauda sifea feam
ST € at &9 fAe a4 ¥ 9T gtar 2|

Y & At a¥ wra fAetw a3 w9 Fig 29 # yefia i &9 %
ATAT I BT & | ST AT AFHA FT AT ST (% Faahi
Tl THET 7 B¢ AFATHE ®T &1 26 39 Fig 30 #
FoTtaT AT

Fig 29
CLOCKWISE DIRECTION OF
ROTATION OF THE COIL
PN
-
EEY

COIL

i

SLIP RINGS \2
1

STATIONARY LOAD

BRUSHES

ELN311151T

SIMPLE AC GENERATOR

e g (single loop) T & Y& X & At srrar dfaad
#r o7 5 oo Rar #ea @ awafRie e smar @1 3 femfRar
UF Y § FYeeT Bl @ MY ATF ¥ §Hcee ol Bl 2|

WAVE-FORM SHOWS COIL ROTATES UNDER UN-UNIFORM MAGNETIC FIELD

ELN311151U

Al Al grEaE B a9eT ¢ at Fig 31 & sigar
AET & FATEHT S|

8 TAfRwd : TARIREA (NSQF X - 5) = st 3.1.115 & 3.1.116 & wwifee Rygia



Fig 31

\
\
* |
\
\
|

90° ‘ 270° } ¢

0 T
180°) | 360°  ROTATION OF
} ARMATURE
_ | SINGLE COIL GENERATOR ‘
|

WAVE-FORM SHOWS COIL ROTATES UNDER UNIFORM MAGNETIC FIELD
(SINE WAVE)

ELN311151V

feete N1 g ®¥a w=Rex (Simple generator with split-
rings) T& DC S¥e¥ aad ® U&h AC STHRex =iar & foaw
ferT R & & o feee [T & )

o R et @ & g a9 & ghe & FAT grdt & 5 & Wrn H
e glar 21 ST e Of iR SH 9ve § Ofvd e w
= yifed BT SIar @ | TF FEaEniE e § s A
aaa (Splitring) BT & e Fwder Fea | faved ao
(Splitring) = TEY Ifw &t &, Frag smi=x FEe i
FATAA % T F97 G807 AR e & FaA § IeeT e % a1
TAF T IeaT eidT & foras srorer gren off woft fty #de aa
F & o # weAv 2

Fig 32a % A afe smH= qmrad fiom & gffa & €,
foros ao 8% a1 A et & SR q9e AT 9 STIHT
farfy & foR =a 21 Fig 32a & gER 99 A F&aEd
gfas faem & gtar & ¥RA F¥e Fawa & ABCD # #es B
gATHS F97 § JaATfed Bidl 8 AIY WX FOMHE J97 AT A0 A
& STt €| Fig 32a ¥ C ® atgd TRy # F¥e wyare & faor
gfevta & it ¥| @ smER gffa g 5w fRafa F emar @
% FaTIe IATUR BT AT@T & dt JUS T A FT AF T
Fa 2| IRT emf L Bt 2 AR F© A0 & ford AVS TRAT
# Fi< yaTe qEl T o |

S AHER T ST @ WX gW F¢ Fig 32C & sgaw ferfa
T &Y AT & A A A0 g AB 3faroft ater wawr & waw
FIAT & A ART emf 37 o & goraT & 59 7€ I TA F
TR § AW A7 IeT & v & Star fF Fig 4a # gwriar w4w
gl

afee g7 fafa & favwes ao wor A efe B ofr st fafoart
F IRfAT Fa & Hif6 § FT@EA & aF g B ol F9
FATIA TG AB ¥ CD & emf 3O+t TiefaT &T Jeel Fed &
at oo a7 & 9T ¥ S 9 UF 99 PR a9 &
s et Rrfoet ® aRafaa @ €| waEmeT aw &
et fRT TEdt & X Fig 32¢ & oI @i 3 #¥e #t fauw
e Tedr ¢ 5@ Fig 32a # gortar = 2|

TF d¥ DC SA¥eY g1 SifAa ateear Fig 33 # =<k & Wit
2| fare 1 v &% T aieedr o g9 2|

Fig 32

CURRENT
a) SINGLE LOOP GENERATOR

B ROTATION

NO CURRENT

b) SINGLE LOOP GENERATOR

ROTATION

¢) SINGLE LOOP GENERATOR

ELN311151W

FH HATET BHATAT (T T (TF 9% ) T & SR emf aR#ATor
# tfer @ T THA w1 |=d SHar & 4 & Fig 33 # Forman
AT 2| FE FEA F QRS A AFL AT emf F A AT
Y farar ST awar € afaa v R (de) Fie & ara &3 & o
STHE | T TR H g5 HIAT STA9AF BT & (o T AEdq
A f&rT (pulsating) <= |

Fig 33
\%

+

0

ELN311151X

VOLTAGE PRODUCED IN A LOOP UNDER UNIFORM MAGNETIC FIELD

TR : TRRREA (NSQF ®X - 5) - w2 3.1.115 & 3.1.116 & wwiferm R 9



Fig33 ua aremeer DC SFRe¥ STRT ST dteest ®f & f3id Hedr
2| farfore T & #rw gies ww fefi =T 21

e q (o o+ /gamE) FaEe a7 $Ra EMF oo # e
T qeR T T #T &taT &, 99 Fig33 # R o 2| e
F% ATt g it R & T 797 € qur vk o § 3eaw EMF
FY ATt T@AT F O FA & | A # f| (DC) Fie wra
FXA & forg aewi/Eiet # gie #ed €, aF S e 7 F forg
a7 ar 37 g fuilRa #wwar & f- smi=e & frae awiae o
gl

ATHAY & To® o § &Il & g § ghy s & aF fafewt
g1

* diee Trett (Field pole) # @@ # gfs |

o R # fafem Fmmet (ag Toewr) & den | g |

ag T & fort ag Wit feafRa o #vgdex #ed &, &1
BT ATawIF B AT |

T FAETRF TeT | FFgdex WO &t He AfeF st &
ST % Fig 34c & gurfar & & i ¥Ra emf &@a am% &

FIA BT T

farfSrer woh & Seved @ 9T aieest v Sa@ defe o #t
e & faea & forg fAfeer yor & aEfen & 9 & arfvs
AFHY AT ¢ | e dv aEfEn § uw e F sifaw
o, T a1 FgdeT AW & I3 € J4T Fig35 # femmar war
gl

Fig 35

SLOT COIL

Fig 34 & SifAd aicedr X 37 a1 €7 & Iwh AT 4T & ADJACENT COMMUTATOR SEGMENTS 5
Jq S]Tﬁ?r{ o fass a?«réﬁ FT d&T SlT:IFiEF AW &0 e e COIL END CONNECTION TO THE COMMUTATOR OF A SIMPLEX LAP WINDING %
Figada on . Fig 36 freiae a9 afew fmmn o &, et fama F &R
N 8 o T & Treral & Fat & a1 6 gL & aLay Fgees §He 8 9T
N E? §§-—| s 5 ar 2|
€ 1 REVOLUTION ! > .
«——j S Fig 36
ONE SET OF SPLIT RINGS OUTPUT WAVE-FORM %
Fig 34b
ROTATION e VOLTAGE OF COIL B
— = VOLTAGE OF
COILA COILB Il COILA
5
Kii>eo B
e 1 REVOLUTION ' 5
TWO SETS OF SPLIT RINGS OUTPUT WAVE-FORM g /////
g
Fig 34c =
COIL END CONNECTION TO THE COMMUTATOR OF A SIMPLEX WAVE WINDING %
w STEADY DC VOLTAGE
2 W 1 A9 A a7 FERA F S F v A= w®ogmiar )
@]
>
e 1 REVOLUTION tt
A NUMBER OF SPLIT RINGS (COMMUTATOR) OUTPUT WAVE-FORM %
a1
7 aEfn ag argfem
TF ATHEY R & af R e aufr & uwiae THE TS & &1 @AY G gadT ard THia< are
FRICST HWE & IS 81d &, TIoiae |/ a1 e % A< & FHIEEY THE T A A &

F iz fir § AT A ¥ ow § A 2
& e & Fve ¥ for #E wwiaT T A &, Fr
Fert fres o A

AR T A e = qre A e x TR W A
[SEC2IE

formetRr a9 aEfew & foru saw o auiae o & 8, &
qiert &t g 9 s T2 wwa €|

a9 arEfET ¥ auiaY gt 7 §err = 2 x aEfET & o it
T STet @ & forg R 1, R 2 frae 3 2|

10 TAfRF : TARIREA (NSQF X - 5) = st 3.1.115 & 3.1.116 & wwifee Rrgia



qw arEfe

Cwmp—

o7 ferfaat &Y @ it Y @ % aerE ey 2|

T aieest I e awar |Ih & forg ST &= srar 2|

Fiee TieT & GC&T & ATHTY & a7 shael gt w97 f&xfa=at sidr
gl

= Fie 3T =9 FicesT &HaT Tt HEEl | ITART v
ST &

fore s afay aiwar g9 T s@w 7gw (DC armature
circuit-voltage drop and its importance) : Fifed sAex
% el I dieedT T &1 & UF G HIL0 ATHAY dteedT
9 BAT 8 | T2 A= Ty faie iy =y #e u¥ Ay
gar & | sr= sfaere &1 fasiy s fega sd=niRat &t fie wsfe
T FEAT H AT & AfARTH ATHAL F A AU & FATIAT A
ST I TFRL ! G@T AT A9 AT % STHATT 6t T Sti=
& foem St FuTdar & ST A A7 Gt 2| 7 'l enfia
St o et I3T I wafia & smH=e % A a¥ aieear g™
T Tehe FYA HT UF fAfeiRa = Fie o &1 aar i
fopa st 2 | 5@ fafeetRa wm & &g afkady g ke arHeEy
q I8 T FT a7 & o arfar ame &7 STy srerar TRt
HEAT H TRAAT g & AL A HT &9 T4 37 Wity e eq |
QAT ATHEE TR0 TfATer U 31| AT T8 7 W1 FT [T |
Tiwear g0 (Voltage drop) : 3@t T Ifar A9 7 &
et & str=e =Tert & Fof TfAre 7 AT F AT I AAIAL

QU ST HEAT & 9T < S 7 ST Fohall 2 | Afhe areqa # 8
Freedr g fafer & sta T star 21

Fig 37 ® wafiia aftwyr #t 3= |

Fig 37

o

4-POLE SIMPLEX LAP-WOUND MACHINE WITH 4 PARALLEL PATHS

ELN31115AB

AT ATHEY ATkl &1 fAfers sfa<ter p € i =y areet
F sqcm ¥ a AT TRBT FT FlSHA |
L cm ® =Terh &Y @w=TE 2 |

R sfiew ¥ =< gfae &1
ed | wfd @aaY 92 gfawra Rp £

FEe afaty i o &t (Method of calculating the

armature reistance) : T & =Y & AT q2T #Y T
P2l

ATHA § T A% Z 2|
e TfaaHTY T =Tert &t der Z/P 2|

Aew § JH=Y gfawe = R
R = Rp/ AT 94t & d@&T

IO (Example) : TF =X T 3w 7 arde w9fiq § uh
=Tera &7 Tfa<rer 0.1 ohm & 1Y 48 =mer & | at = sfaiy
FT AT FL

HATAT T &1 ST = TeAl H1 §eAT (AT oy asfE 2)
gafor U ot & qer = 4

Conductors per

Total No.of conductors : ﬁ - 12
No.of parallel paths 4 '

parallel path =

gfa auTe o gfaw 12 x 0.1 = 1.2 ohm

Ao A qATAL T F ford FO A= gy
=1.2/4=0.3 ohm

Ta Afafees A=Y TRay F7 Fa Sfery § gar afowry =i
o1 gee wfawry off affafora gtar & saferd wmr o 7 S
% IIeT # 0.3 ohm & Afera gl

FAN (Brushes) : I &1 &I THY ATHAY T IJTEAA FHoA1
F qTar aRTT F AR FEAT S | FS AT FTE A IHEE
& UF AE & G A © | AH3E @ FE & o giar 8
S TS FHCET § Ted ¢ |

A & FAAF AU ATAAT 91 fafirs wfawrer =efor
U FLE qTEF &THAT ATUHAH TATAT TS A STTHYI SFAv
& fafore wfa=ter gor aeret & wfatersar eidt #1

HHOT IO AT T¥ T T T AT ITS q & fordr qifed aa
FT STGZTT SHAT & SN g & a7, 19, &=, qgavey ferfy
Fifaat ferfa, Fvgdes uerd #as ud @i wfie & wwifaq &
& | afRorfe gor erfor s gpor it At 3 & G ador FiE Iwf
SIS TEY €, A g T H LT & AT & | g gor =y
T T IO FAAT 0.22 AT SHH FHH &L HT ST & FAa 6
UF I=T g AU & AWy quiiw 0.4 F AfF g 2|

FXE aTes &TAaT (Current carrying capacity) : 7 9T & TaTs
st ferfa, dfeeem e 3T S=Te a1v 9¥ A #3ar
& A3 I=9 FLC A & ATT 3= 8 AT I &7 HIAHIA HH S AT |

ZAfRwd : TARIREA (NSQF @R - 5) = 3 3.1.115 & 3.1.116 & wwifte R 11



&tz (Speed) : fau U wfte gor qeTe & &7 a19 Fe T gor
ST o THTY FIT AT A FFIEET & Hleewhel Al (WAL
oY fAsiR et 2

JqeHr (Abrasiveness) : ST e T a9 &Y Tt 1 FHIAT
STTET: FETTVT STAT Aol ATIHVSH o HILOT &1l &, 3 I STTereor
sroraT qrferfanT afshar Fed 2|

T & THW T T (Grade and types of brushes) : fRmfor
TiRAT & STgETE OIS & AR GO At | auiga oA 1w |
. ‘a'W

o FEA T FHTAT YHIEE

s AR

. a‘@é‘j‘w

w1 (Graphite): TS IS ST THA st FEH I
# A & AT IHIEE | SALSAT ST & FH IHIEE T: T&
gar & | g 3T e HP wefier § &tar 2|

FTEA AT FT9A AwEZe (Carbon and carbon graphite) :
FTA BHam 2 |

39 wrze (Electro-graphite) : E fafsmer & & w@=f
(Amorphous) e & FAT StaT | 7 AT T TTA: I=T e
¥, Y gedT, g Faiwar A fafve gfawty gtar 21 ser
Her Tfereretfrs SOW gtaT & afeh aed ST § TE a1 |

T o I Y BT HH ATIITRAT BIAT & 3T HiST ATt fRrfaat
EIRSICER A A

Hew Uwrze (Metal graphite) : 78 ST STaHfas dwe & fAfia
B & 3fiY 9gd WE TdE TSEY & © # &idT & gH aaifa®
I T | ATET &1aT & feha =hidy, fomr, @A siw s #eeq
o Foft it ITIRT F A A 2 | ATt R W § S T 10-
95% @ AT & U I &A1 T F 3T{ereh e &19aT 3= Aif 3
FedT A T g qT 79 7 U fAfvaa e st
g1 £ | g AT 39 aRfRrfaat § gar € Jet 3= #e i}
T FieedT il & | T [T ST STYes gaag e e des
ATAIH ST AT 3T I= Fe ITHLUN | graT 2 |

S T F IREAT FHAT 2T &, a7 T IS F T’ HT TIANT FHLAT
ey, atfd wefia & J9T yesiy ud fawwdar &t ura G S
T 2 |

T SATFL I T A&7 2 q9fi & o191 U ¥ =TT HeeAT
TR | A7 & afdw, Agae F1 T@H AR AT F AeA HS
¥ 3% 918 # anE | Ifa w79 & forg Read wr =niRu)
T AR FRILET & 19 FLC TATS | o9 Flede IoTed Ierel I
2| g8 IrEdE &1 A a9 F IS, TR F oIy Tgwh 9@, qow
AT FRIEE & AT T HreSHel qAT F F a1 I [+ Fzar
gl

TATATHA: 97 @O IIANe e AT & AT 9 qiees g9 §
HTIT ST 2

T - 2 F & A TS AR 3% AT Fr FEdr 2

Table2
FoTt & AfsreTafors (characteristics of brushes)
FTaT & AT rferFaw FIT TA FfFaw Hud qaete | FEER ¥ T TR T A

carbon Alcm? ohms/cm? kg/cm?
Softgraphite 910 9.5 A/lcm? - 0.12 1.6
Coppercarbon 15 to 16 A/lcm? 0.00000465 0.15-0.18 0.25-0.35
Carbon 5.5 to 6.5A/cm? 0.000062 0.22-0.27 2
Electro-graphite 8.5 to 9 A/lcm? 0.000031 0.22 1.71.8

ffe e * EMF %1 ¥#i®<w1 (EMF equation of DC

generator)

9 TF DC F¥eT FT A= forad argfen & w0 & s =+
g ¢ uF faviw wfte & g diee § it fFam smar @ at
=T e # 9Ra EMF & gor % =t a¥ 3uerer gtar 2|
FHEHT AT IIE F €7 | {33 7 g9 v fawga wHE #
% o 7ol & O § IOH qH TG Hat |

T o Saex § afka EMF &Y ot e &Y stifa &Y s aeeat
gl

T ges Hied Fig.38 & 7 2
AT G = F9 ¥ gfquie ww
Z = v A @ g der = |t @ e x
sfamt=T |ras @t der
P = ST ® 9id &I §e&r

12 TAfRFd : TARIREA (NSQF X - 5) = st 3.1.115 & 3.1.116 & wwifee Rrgia



A = AWEY ¥ UL 94 &1 de@r
N = wfafime sm=< =% (emf )
E = sex # ¥Ra EMF
o= & afd =amas® FAA TRAAT & 3T
T At sfrad EMF = (fasgd gt sor &1 %312 &7 ()

4 volt (since N=1)
dt

9T TF T% | el AT w9 | 7% (do) = po wb

=% | Aohee & g@T = N/60

T b 1 g9 (dt) = 60/N sec

g gatT Ror & R F e % e wra emf sifee |
AT [Ahee

= @ = MVO“
dt 60

smiR # Z =Tt ¥ Std emf

P¢zZN

Safs g gg R A 21 = WVolts

S ATHEY | gTATAL 99 A & aF
o e & e ¥ Sfad emf

92N P volt #r wifi s fore &= 21

60A A
A = 2 - R a@r aiEen & oo
P - feoed aEfeT & o

Fig 38

FLUX/POLE

FIELD POLE

ARMATURE
CONDUCTOR

ELN31115AC

4 - POLE DC GENERATOR

IeTE¥ (Example) : T& IR Tt S A forad a@r agfr
ATHER A 51 @7 & JA% @4 & 20 =1ere & | 79fie § Fia ateear
FT BT 51 36 1500 r.p.m & g fFar ST € o 7T 5
gfq Tt et 7.0m wb @ ?

ga E :@XEVOHS
60 A

T_Td=7x10°Wb, z=51x20=1020, P=4,N=1500
r.p.m.

A= 2 Fifs arEfen R a9 2|

£ 7x10°x1020x1500 4 ..\,
60 2
8 et e e & 960 =€ =Terh & 31T 500 rpm 9% 20mWb
FT Tfya wor & | S A & (1) U e arEfeT (2)
T ferrere AT A & w0 | "t et s & at afha

e.m.f & JoET FY |

& (Solution) :
(i) e arEfr

BZN P
_X_

E= 60 *“a

:20x10'3x960x500 8

E X —=160V
60 8

(i) fermrd aT Al

20 x10 7 x 960 x 500 8

E x == 640V.
60 2

gue Saford e S ReX (Separately excited DC generator)

1% (Introduction)

T o STve el qrT Iaford Sve? & ol st
A et v F ford sk T star €1 uw gus It
e 9% ¢ e g wiee uF arer DC &id & safe
T Smar 21 R &g tF I S¥Rex et uF dedt spar
AC AT & et feesres &t gsar ¢ | g e &
& ot W uw fawa fves Siter ST @ e gifea de
Fieedt Fig 39 #T wifd wies & sgfda a1 et 2 |

Fig 39
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Fies I F AT & o Fiee TRuy § us uftmg ardft awafa
fohaT STTAT € SMYex &1 A9 UF JoF ATa® & JOa (6T Srdr
2 (Fig 39 # w=fita =)
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T Afvwetow (Magnetisation characteristic) : 7%
Aforeretflirs Sevex § SR dicedr wiee wHT & a9 g
TG FAT & | At Fieg Fole it ATIAT HiSA & g Fies
TFAF % T T BIeSFHe ol ST & | Fieg FLe &l X 37eT T
ART emf & y 3787 IX dx stfrereafor aw a¥ @i Strar &1
Afrraafors a% 1 ARfEd & & ford F%&+g Fig.39 %
FgER fordr o 2

T qIEE 39 TEYER & = A Sar @ o 39 fauiRa
#fie 9¥ FATAT AT & q4qT Hiee T s ® gar @ Aar 2
ATHEY e O¥ St efiFa dteedl Fe gl & S§ WIT &Y
forg foram ST @1 9% @Y aleedr E @9y dteedT dEardl &
STt e FIY F AT e % BT AT S ¥ | ¥ s F
SveY #fie B @t St 81 |E T wes = s &
fawa fawers &t ot sreqaw frfa § wad g8 a= # R
STAT €| ST Hiee T 97 3T I8 FEAT AT 8| TAF 97 AR
e FLe AT ATHAY SfiAed I¥ & dlcedr forg off et 1
qreofy 3 # et #1 forar A |

Il 3
offER § @t w3 |

FH G0 T A A eear

af3 Wieewie A AT qicedr & 9 UF ATE F AT
faarT ST @t Fig 40 & 1@ 9% ST 81T | Hies &l X 378 9%
emfE & Y a5 9 forar star @1 smfed a% &t uw guw
ST TAET &1 Jrasha AT Fad 2|

o6 & JIIT § A aiaT & & a2 Iafr F S I & I
ST & A IF 92w § @Y1 Iar & S I Gahd Fedr &
ﬁﬁﬁemf%WIFﬂ%mﬁW@?ﬁél

Fig 40
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9% ater dgfe A wfeen 7 &t € fime dteear @i fiee #ie
& i FATISTT AET L&Al & ST % aF & Y 90T & J1q srav
gl

A T 4T TF €7 F g & A & ar Jed wiesu g
7¥ Ht IRT emf # gfe &% AT T ST TF HAAH AW & [T
giar &, st @9 wiee Fad &

TF JUF IRI0a A # qteear & AR 7 2@ & Fror s
EREMECIE]

F41 F9 0F JoF ITT e ateear T T2 F wFar @
A 4 | g8 FR AR e w2

TF JUF IR AR 1 WX Afwerve (Load charac-
teristic of a separately excited genrator) : 9I¥ #<
AR e dredr & 9 gy ®@ AR stfheeafies safia
FEAT & I ATHAANE I g7 ATRA &1 I T¥ex &
FFETY & AT fHAT ST et &

Fig 41 # gu% STfod DC SM¥ex & & 1 fAfd & 9
Afrerfirg s A F o wefa fFar e &1 seRee &
wfie 1 fgtfa @ aF T w5 qaw a9 9% g A
amr fAuiRa ateear @t gemar & [uifRa @@ a6 =«
TR aervaTd W & &7 a5 #X Y 9 # iR i 9t &
WWW@W!?WWIL%{WV&W
Zfieer aieedr it AT FX | Teron wr AR 57/ ford |

a4
F9T (Reasons) fe™ (Remedies)

ATHAT AT e Afehe FT AT ST AT geT gAT BT Fiee X A=Y Afhe F ud dfde # AT FIF 7 &
ferfa &t gar #% i S FK|

AT AT Fieg HT N Afhe ST e X ATHEY & 9 fhe 7 9t w2 | 30 & fRfa &
& TAT B A SF FL |

FIT FARIT AT FI FHicae FT GrAT AT | I FAFET BT FG, T A B AT F | I AR &
at FaTEteT &9 | I 797 S T &, ar I a5 2 |

TRT AT THR ET & GYE/aE Fee | FRESY F T, g AR FeF TaTd F 77%F |
T JANT #2 | A ae o @ €,
T I= FEFAIE AT | T HX |

iy &g #49 2| SAYE & A & g6k (Agifa afq a% aee |
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F1¥9T (Reasons)

e (Remedies)

TFTEEN (I7ro) F forg DC aeTd srgaferd 21

Fiee AT eHiaa § DC aTs & |9 ¢ | afg qers
TE T, A7 TATE AT B AT F A Iq G F G A,
Set AC J&F aTg F TFI%EE & #Arerw DC sy

& w9 | gfkafdd = smar &, ar v WeEe affe §
fora &t @ar 2|

#. ¥, ILFﬁEW amps #

T TR T
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SEPARATELY EXCITED DC GENERATOR

Fig 42 ® X 3187 UX WX F¥c MY 3787 IX it dteedr &t
AP THF JIF Ifold AA¥ex H WX ATHAafo srear arer
stfrereafors wefva o o &1

Fig 42
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I AT BT & {3 TAeT F AIRA FA I FS areedl gT
g 2| 98 A= dteedr g9 (I R ) X sm=e wfafear &
FTLIT BT 2| e

afy W fed fafy & gof W 8 9= ateedr g agd &9 8
AT g IAMTT e & UF HET dleed] Javey ¥ AT
ST T 2 |

g It sWReX & @ (Advantages of a separately
excited generator)

= I STARET & JoIeT # efHer ateear T &y T&dr &
Fif Hiee TRT GRA Fieedr & @a= w&ar 2|

4% die @ ¢ 3hfod =T § g7 | R i e #i
sefae A F e

SAYEY T ITATT T ATYF (AT aleedr 37 & fordr o o
AT 2 |

s (Disadvantage)

1 U& J9F I STA¥e FT FGFW I ST & fF a8 30w
& fort gus faw & oo F3 #t gaer T8 adr |

2 o+ afafss ge d= 2|
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zatwzwa (Electrical)
gawnr (Electrician) - DC smRex

v 3.1.117 & gw=rE =i

DC sz smReX &1 aieewt a=1 (Building up of a DC shunt generator)

SEEW 3 UG F A § o fwAforad w1 FA A S

e T% DC T A | dteear famior &t afeaeet 7 fafr & e +3 &
e UF DC WWREY & Al # Fa9Y Trshed Ht Sl F34 1 fafer #it e #33 |

e TF DC T AR & FrH ATHAE F1 fd=w F1 #

e TF DC TR A H Flee FIiwh a1 & A HT ATHAA H3A9 A |

TF @edd e Y § diear i & o afaser

(Condition for a self-excited DC genrator to build up

voltage) : T& @It fiw Svex # Fieear i & o
e wftaret #1 SgERw #3AT =TT a8 AWEe fF el
qof =9 & 3F 2 |

* W FR H FAUT THHA ST Al
o Tice gAY wice wifs Ifadry 7 & 9 gFr Ty |
o SeY & Ay wfie W w1 w4 TR |

o U & fIm AR wiee Fe &t fww & = 3wy
BT =T st A it wifd e faam S awar 2|

SRT ateear @ gaar & fRur gHt et J1ed % ag sy
T % o gerEs et | IRT emf &t gaar &t o gl &t
faem ot o gt A o W A diee #e & o w
fsfT Fedt 2

FIX & fcaeet & qur 8f 9 & e o afe @ik ffwe e
SYEY aleedl AT 3 § @% TEar & af aeil &
FIAR T FRO &1 &l 2 |

a1

wH. T

FHIXI

fem

1 Hiee IET ATHEY aRaT |
ST AT GeAT AT

o gfaty

Hies | oF¥aT A=Y afay § Wi
AT et T Bies TRAT § Fies
Ffs Ffag 7 & ¥ Hies TRIT

gt aRa Ft AT FF IR [T W

Fiee s & gfae it 7 3

2 | & O T AT G

Ao T qEIh (e T "

FeTfers o oo &t i #) e sravw @
T It gforenfid # FFgeeT B T
pitting & forr stawa 8f ar FFgeex i

T F | AT AT q9r qE &7 S a9
T3 FY | A AT B SATT FY A IH qALHT
W IR} dEwEEd At afY S gy Fw:9 §

3 | oF FE=s Jyar Afdw stfasmeer & o afies =T T T 4 Y FUT Y afkmr v
pitted FFgeex AATAT FY

4 | ATHEY YT i § @Y STferTeoT speraT Atfa Fwe gfaery & = #Y 3 Ft [AfTad #3F 39
afa ST FY g1 3 |

T% DC = S¥eY ® qiwear femfor & fafr (Method of
building up voltage in a DC shunt genrator) : Fig 1 &
% DC 9T S¥eX dieedt # fAfid &e & o afwr s
fammar T 8| S SAeY & et IRteiE faifRa wfie w
TATIrd AT STTaT & at dtee #iex U& @y ateedr 4-10 diee a%
T FTAT 2| I8 AT THEEA ® FIO AT & (b Bies
FAA ATHAL IS & IS Bl © 39 aleedl & Hies Fadd §

16

UF Y FLE YATRd Bl ¢ | afe diee Tl # Fie JaTe Fie
feor & 2 u® waftre gewa &1 ey AftF dtear IRa
FOT |

T HRUT TAYEL Ateedl H F Iie SR | AteedT # 39 Ife & hies
FIC AT ATF ARKATAT BRI AT SATF Ateeam FRA F3 |
qicedT # I8 gfa qadl gal Hies HLe Hf AT A T(&F FEMT|



39 TH TATE aleedT &f gra I9 7T aF sl 9d a® dgct
ferf 78t og= ot | dga afa B W F v Bl #e
# F13 gia IR atear # gie T8t 4 | AT dteear & v
F X TiHAT F© qa0S | & Sr ¢

Fig 1
"CUT oUT"

"CUT IN"
RH V ENDING POSITION

STARTING POSITION

L+
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DC SHUNT GENERATOR

afits Tawa I w2 # fafar (Method of creating
residual magnetism) : s@fire grawa & famr s @ At
e dteedr AfHd T&7 F1MM| e da sEfine g@wa
# fa 7 & 5t uF s & @t qwar 2|

— Ffe T Ft AT q9F qF T/ T A= qH

— W @Y 99 7oA (fE wie afde)

— 37fere stfa 9T (Overloading)

— SYER & SAAF Hitad FEAT|

S TS FIH HAAE FEEHS F @Y dqT & FEH AR A
wifer g I farar < a@war 2|

e &1 wRET (Flashing of field) : srafire gwmha &t
I HEA & UF A diee 1 FARNT FAT & FTH T Fiee
Ft faeft et srrar faft fiwe &t & Fig 2 % g 3 famet
% S a4 & o o aear &1

Fig 2
Eq L+

| +

E, oL-
i & W ¥ quy o9 A gEew diee & gaar
safire grEEE diee A wifd gdt & ot & saw wed @t R
o7

FAETY | T A1 qFAT TSl &f qhcll & [A%Hed § HleS FA ST
AR W i efime & ford sy fawe gl &t gaar & 71
F o | STvex Ft fratfa wfie o e o & w=foa w3
sEfite SRT ateear AT SHST gaar AT o | T@ ff Ji= o &

ELN3111712

M aleedr & gadr a8l & 4T & fiw Svee & 2| afy
Sferfia & at sy ateedr &1 gadr Iehad H¥a I9: BieS #
EIEad

% DC 9= JAReY T JFada Afwwaators (Magnetisation
characteristic of a DC shunt generator) : Fig.3 & w&fiia
FFHA ATTALAE I Fiee FLE AL AR qteedT & S qraeg
Tefiia AT 8, emf THIHr & qTETd SeeT | ARd emf afadier
eI 3 STYeX & 9fe faee seel &Y aargar et @ s
fer wfie 7 siffa emf wice wea & SWIGATAT 8T SiTaT | 38t
T & el Hiee FXe ¥ iR &war € | gt 9% (Fig 3)
g R fahar T 2 | sEfite gawa & aRw fag a & 9
% W 3 & T &1 &t | farwg a b F e ok uep d@eft e
& 1 7% SR FAT & o 39 i # dieed Hice Fe & FHTITAT
g1 fag bc Fd= wice Fe | e & dieedT § 97 S (&
Bl €| 389 7€ "9 fiear & F FR g e W AT S
TA T AT AF FF AN R aw &1 A Fea el gedFdfiw
% FUET & ST 37 AT T bl HEAT © {3 gfed diiee F4e IRT
AeEAT & T H AT & | T8 I HIT & T 81 AT % HIL
BIAT & T B ST o HIL0 Hiee Fored I &7 o1 & i 9fka
FicedT | A TFF gleg 2T et | a5 F AT T o gar
afRwy stf¥ererfirs a% o Fea 2|

Fig 3
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Fif=r gt (Critical resistance) : 7f3 sre Fiee TRTT Fe
FATYF & AT I8 TAE FIE TATE Hiee H Ael & adT | Fores ateear
A &t &% | o wI|=T 7 I8 UF G Hiee & Wifd H HLAT
2 | gaferd wies TRy Sfawie o wi o i wies Sfa<rer
Fed & § FH ST AT(RH | FTfw Bleg TfAre o wiee TRy
&7 stffersas afaty a1 tar & e v i ove Seex aicear
fAffa s aware | sfadta & sgam & e swRex ateear fawtor
FIA K AEFHA EAT © | Ffd I F AW Gt RIS
AfATefor® 9% ¥ Fig 4 & AJATY UF @97 3@T & FT A1
farar s @A 21

I & o gt TRw sifaeioe % W Fig 4 & AR
afT Tt Y@ Ei= S at @9 @ 9% & fag B 9% e s
gIfag B & X 3T Y o1& WX &ay diew § Fifas Sfag

(Re) &7 w1 e &t wifq sima &< @t 2|

Tafwd : T (NSQF @ - 5) - s 3.1.117 & awitta Raia 17
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Rc = ®ice sfwrss Ifaier

el 3@T T &6 Fieedr
quel 3@ T &eh T

_OF _ 200 _ 1660 0hms
OH  02A

Tiee afRayr gfater T #¥e aRad® gfawry & aiT & swEy
AT & | 38HT A 1000 T/ & FH ST A1y (Hies 7RT9)
S svex aieear Affa & 7% afy Javexy weafa &t
Hif & FXar €| a8 39 ferfa # 2t € 59 de
s gfary s=r 7w X e B smar &1

TafRrwd : TawiEa (NSQF @ - 5) - s 3.1.117 & awia Raia



ot (Electrical)
gawna (Electrician) - DC swvex

seE 3.1.118 & wwitta Rraia

feaean sie ggetem wfawie & o t pe wehie %1 aeror (Test a DC machine for continuity

and insulation resistance)

IqA : I U & A A oA faforfaa wRF w A e

» TF AYA A F AT Tl F AT FY ATARHAT T A

o TN F AP @ |/
o gdteron & ford ifoa sfoeen & Ta= &
o WEA # AT Tl F AT AW F FROT TAT H

o = wimt & gevm qfade ®t gar & @ i g e | )

g TfaR e ATa i stawawat (Necessity of measuring
insulation resistance): DC @39 & &0 § FA((9F
e Ul ST $HAUA &7 &1 T@T & | DC wofia & I $ga
w frgtRa ateear diX a9 o¥ H@aT ST9F FF FAT T9T AqE
aut q% A A AT gear A g ferar st aams v
giaT 2 | garater § DC wefiat & ggete wfaiy & i awa-
qAI TATHEAT & AT Gfawre s Jrfed | $gaee Jfaere &
A | FHHT A7 G311 Qo iR fRrfa # e st & s
AT | e HOT T AIYASA ATEAT, g AT fHedy
& FO ST & | AT w9 9 AT T AT I v ggeve da
&Y ST @ Y A e awraRa (dielectric) IO F @
A I T T FT 3T & | AT A, SHAVA AL 71T
& GUTY, S H T2 8 & qaar & g wefia w1 e
(Breakdown) F&Y & ITAT & | ST STATer i ST ST 37
HIOT qAT SATE9IF &Y A% 390 GO 3G & G4d 8 &
THAT & A AT & T B q&ar & |

FAT T AT & TF S0 76 TAeT Gk SgeA9 TLeTT
AT AR & | WA A ateedr frafwor & srgame Amaw DC 500/
1000V = dieedr 9¥ 3 ia &

g ufaty &1 A= (Measurement of insulation
resistance): S Sfa<y & ATIT AR AT B (TeAT)
T A & i & S &

Y 3T 7w atcear fAuieor wefia & ford 3=7 ateear wdreror
FIA X g Tfaere BIS 9320-1979 & AT UF AMTSAH

T FHH TET S| T 500V e Ficedr gy o dahds Te
& o 59 a% a8 T R T 8 A aF quT a% ATIud
FH AT ALY &1 ATT BTl & | 39 THL & qleedT @
& rrat ATft a9 § SfAa dieear & forar smar 21

T, THATA Tt & SACAAH AT & I FLA & oA
TS W I¥ AERE F P FIAT A g 2 A
IS900-1965 T FIA I WHHAT FguTfera FeA &
JrErET AT ¥

wreror & sgtw (Frequency of test): S Iw=e ud
AT FTAFHH & AT AT ST T T @1 = w3
Tee &1 fraiiia ¥ foram StTar 2 | sigees Attt & qaqd Sg9a
T A fAwidTeT SR & Mg SAGEET F ATAR W ITARE
AT FH HH B AT TRA SHT =0T | I AGHA
(overhaul) # aw= # A TfAre T AT &A1 &F =M |
YA (overhaul) 6 WEHT § T T &R ST AT #1eid &
aTett fae wefiat & fordt srraet & | St wefiet fAae & =€ <t
& ST A (overhaul) S a9 &iaT & | &9 & &g & &l
st # ¥¥7d (overhaul) & simar 21

A 5 DC weftat & #¥wAe stafyr stfie sraam faafiad st
& fa= Ay qun et w7 & sfoame dgee sfagy #i
S A a1 F ATAT 3GATA Ty THE0r & qfe
FITA F G AT Srar |

a1

Insulationresistance test

Date Weather

condition

Time

Duty

cycle

between
terminals

Test Insulation Remarks

resistance
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et & fordt strarsaes et /afaster (Required conditions for
test): wefia &t ferfa efw geto Fraar & sea & ford s=x
farvTar aRTARIA TeToT SR gt a¥verer e fafimt & | arEfe
ferfer 7 & ford Sgete afaery aheTw srfes s / e
ST € | ateedT ST & qved $ e aw 9 dgeee
Siote AT dteedr AT TRIT § &0 T (Ads #e )
FT AISTT &7 & | AT Tty AT & fordt Teamaedt & &
9% DC ateedr &1 39T &idT 2 |

AT &0 % T fava i # a¥ $gaee gfaag
FT IWIAT FEA AT T O 1. AERET q T 40 FLeE 2.
AT TaTd § TS Fie 3. TN | TAUNUS T | 747 &
aRTE g % A R Tt @ afew afew aie uw aefdw
I A & THT aoit & fawrfiad gt 81 59w & gfawy
T #as, el (ga staar asfer 9= swear) $gaee dE &
FRY ATEAT YAV AT & T Bt & | adveror v aw
qfRATer o dgavE W wt gwIfad #¥ awar ¢ | favuew afe
oo god ferf & 921 2 | gaford ggee sfater Ft s aui
a% wehe & frfa ST Fe & AT & 9§ A0 SA@T g0
Y ey aRferfaat § Seror dee @l 1 & Wity @efia &
T T | T AT i ATTARIA H AT AT AT SgAT,
wfoter & forr amgfear & dgetom wfawy et F g FAE:
qfRoet #t ITHAT H AT FeA & ford = wiee I #t
srfafesaar aeTor FTF #Y ST F AT S | FAfH B FA
STfAfSswaT TEEr AT RE oY T & THe qer Ht | gy
qeequT % fordt STgEE A AT & HY THA AT T AT &
o 3% arfota it srfifara waem anfed |

Y A AT T F FRO (Reasons for low value
insulation resistance): faw #efiq § gcio wfary 1 #0
w1 et ferfar & Saa farfia st & aEf & saw afy
FHA AT THT THA T Al AR S(9ar 9= qfed eafes
TAEA F HROT BT | 39 AfARE IoF qiRasii ara o oy
3N T FT FROT a1 & | B ga A el &
FATAYIF FUS AN & HILU HEAAHO AT FATMS % T26 |
SR R agATSH ATEAT dod AN AR T FFEAE
B AHAT © | T T HT ST STAAT SR TAE ATSST % FGAI
Screrer Ft fde F¢ an & fory ITear et ¢ | 37 fafoat & #reor
S TETH & T 0T FAAH BT & AL A STqAT FHAAR
3G T § TROMH ST Bierd ST & | 7 $gaer 7 Fia
aiEfe siom & o ITeenl gtar 21

o afety & fwtm #w @ @l (Method of
improving insulation resistance): 7% DC #3fi¥ & ITa#
AT TV & THT, FHAAL Sqeror qfarer Afwfaetor e
X 9% gAY H T AT FLah UF GIad A ad qgeT
ATa9TH T

Fgae wfawty & gaa & for mofi| & go =i faedt m=
FY o % qwETa e faften & & #35 uw fafer st o awdy
gl

o T # & TH a1 JaATRed &

o Tl F FTHT A STAAT A T F HAT FLHh

o Wfiw &% AERT it @i FT aTfdw FLF

e 3 arfer ¥ & o e = srammr =nfa-

o FEfET ST #efiT F @ IgAwH wfa<ty F AT F IaH
1 F AfAET #: A |

o wiia & ffRd & ser-stemr &2 &1

*  UF YA AT GIRT L AT T ATHL Bles AT & gl
A gt # ger 3|

o TIPS H AN &M T U ATHAY T ¢ foedt A e
F 8T F @O I & |

o U, I &F (Holdes) =T T A1 (Rocker arm) {1
F =S HY | U SHAI TEEF I AT & St Sfary
F AT FL AR AT B AT F A

o grer fafEt g diee FAEA A ATHAT F A9 FEH T
FII

o iee FATSAN ST ATHAL ATAH! &l I AT THY & AT
arfaet sretfo ®< | arer fafEy gy i FmEe S
ATHA FIST B @ | Ao Tfary & 719 F AT
AT Ay & U T 7 B AR T F |

o WIfiW F W # T (Assemble) |

o Tl % AR X %W & e SgeT B AT FT AT F
fora & g afRormt &t gamT wor 9 & ¥ ST giafeaa &¥
f& adwe AT # gew ge 2

o I FH JUMeNr & TIfRAT H¥ ¥ & gy wd Rafa
T S Y

20 Tt : TawEa (NSQF @ - 5) - s 3.1.118 & awifa Rreia



