zafersa (Electrical)
gawnEe (Electrician) - syemads

v 3.5.151 & 3.5.153 & mwifea et

TeTad® - REa - qiw, T T dgta ® @ (Alternator - Principle - Relation between

poles, speed and frequency)

F239Y : IH T & I | 9 fAwforfad & s T g
o TATIAF F FH ST HT IO HIAT

* TFA U TATTAF FRT AT qAET TR IeTT FEA H (A FT G0 HEAT

o SFHT, Tl F TEAT T JARTAT AT H TIA HT JO FAT

STad #1 frgia (Principle of an alternator): & Semad®
(alternator) DC S¥e¥ #t a<e & faea g 9=or & ff=ia
T FXAT &, TS qTAF T &7 § A FAT &, v 369 I
TG Fedl & ¥ 3T 9Ted | [Fo aTo g7 Ieqel & A1ar 2|
TREd ®7 | 59 a%F fhee 7 91ers |/ A9e Afq @A € ar
=Tl | [ oaTo o Ieaw v | 937 g% o aTo aet it AT et
fore & afRade o1 woe Fed A I F FHIGIATT Sdv 2 |

DC M¥e? & #=<+ #, 87 9Hq ¢ fa Tefdr = gueforat
# I [FoaTo a TATAAT BIAT &, TE ATSLN TRAT § FHEe
¥ FeraaT & DC ® afRafdd o T & | 0w sATee<"ed & A
H, ATHER FUS oAl § IoTe TeATad grer &ve e ian v qgradr
& ATE<T TRWT FT T & AT & | TF Aeere § 7F g
8 7 R, Rex Fret & 19 gHTE AT & ar o ©ex areswt
H JeTEdt g I sidv 2 |

el T AT FTRT AT qteewt #1 Seares (Production
of sine wave voltage by single loop alternator): Fig 2a

H UF UH 7 TAads fEm @ | 7 & 7% gEa 867
H YAAT &, THH IqF dteest (73 THTE F AT 30T & 71 agerdt
gl

AC SYeX & % T W IoT9 alees & TRATT 7 &9 & 9%
# gt % forg Fig 1 & gwiiar srgame X' ot # 30 fawga fsft &
s & fagga et &1 o &1 e feamar m €| s &%
Fig 2c ¥ femmam wan € | X' otet o% i Sifase, g &7 oF ar4ms
AT YT AT & | ©: Sifaww & gATE Ft ST #ar 2|
T g dteest HT TRAT Y 37eT 9% I wher g7 @ T E |

X-318T & ST T WA IATCHE GleesT  X-A8T F 1= T W7 SROTTHE
Fieest ®t Ui & staT % Fig 1 § femmar @ 2|

Fig 1
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Fig 2a & 7 &1 WRf® se G € § =iY & Fig 2c #
qiferer "O' ¥ fR@m T €, 36 e 9T q9 T FE &
Fhea s IeT= AL ST | AT | ST ST § TE Alees I dloast
 qUIE TE & ¥ Fig 2¢ H qTT9 SIHTY O 31 48 TR STaert
g1 3= fao aro e F1 9@ g7 Eo = BLV Sin@ & gurtar
T 2l

Fig 2

{a) AT 0° POSITION
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{b) AT 90° POSITION
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{c) PRODUCTION OF SINE WAVE FORM IN A SINGLE PHASE ALTERNATOR

)

EEL

B T " aa¥ i avf e |

L =Tee® % aears Jiex #

V g F gua F i dex/dfrve &

0 v | 9 ATeF I @R H Fe @ 2
HfFsin0=0

221



S[RT TTfoToT 9% e E 7 AT o 9 & | S &Y T et
faem @ 30° &t F@AT © ST Fig 2¢,% fe@mr @ €, g9 aa
TETAT F FEATE AT H (B, ) Fro aTo aer Ieaer gtar & o
qfRums BLV Sind % g 80T 5@ 9,30° % g 2 |

SIRIT G & AN FLd gU 89 g9 & 90° e 9 Fig 2¢ §
I AR I=AaH A 9T Fd & |

St &7 T ARr 180° #T A AT BAT € df I€ 9T il ©
f% o ¥@TU Fed gY A aF FH & Al | AT T&aw qiforerT
I I fdoaTo aa & ATAT F UF fag g qwtan 9 =%
famg g1 @ =T g at Fig 3b & e e & A &7
a® g e |

T % 0 & 180° % gAw & s, feara Rar S, eemewas 7 feerw
far S, o gl
3 TR 180° & T I¥, T I L&A & AT FHAIAL

F o T 2, e ¢ aw Yar A€ we W@ & @K Fig 3b &
T AFATT qT F HIE [FodT aa IeT ALY &F T |

Fig 3

(a)
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(b) VALUE OF INDUCED E.M.F. AT POSITION 180° FROM START

ST 180° & 270° & T 9 T % FAA I, I: qAleo a6
STt & T¥=g gaaT polarity Fig 4b siga | &t ot 21
T % 180 & 360° % o+ 9%, @i S, aeTews e Y
S, FUTH & ST s % Fig 4a # fR@ma mor 21 58 ¥
270° 9% I dteest I=adH SN A T8 360° TX HeT I &F

ST | Fig 5b # T % TF 0 Fa9< T F9 I IoTd dtees]
& gt T 7 faem afiad & @y o T 2 | 39 uF anEa
Fed 2 |

TH T H a7 &9, AT TGT FEeATdl &, Fifh Iaa fFoaro
o1 % afRATr 7 3o arEa fEw #T Feredr & qred w3 & | uh
gfeve & quf 5 T aTgEe & HE g FEAnr 8| e
3 # &9 AC =g | 50 #Tgshet & =il ST F¥d &
st faF 50 Hz & garfefr 7€ &1

Fig 4
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Fig 5

i
g
{a) POSITION OF THE LOOP AT 360°

+
INDUCED‘\/-\ L

VOLTAGE
Y

270° 330°
_ 300°, 360°

POSITION 360°
FROM START

ELN3515115

(b)

TS F Tl Ft §&T, I T A § T (Relation
between frequency, speed and number of poles of

alternator): 7% ST & Hae &1 Tl &, T % UF F9HT T
# I dlees F UF AT3FHA IO 8T & | AT 3/F A A 8,
A9 FUSAT §TXT TF U7 A4 H dteesl & &1 AT3Eed oI 81, A
S T8 UF IO g T A0l g F uF de F HE LAl © Al
T ATSHA 0 BT 2 |

Fig 6 # amgaai & @e i@ 7% & ot % 0% FEa a1 iF
AT T% | FHAM: 2 A, 4 T T 6 el ST IA= o6 T 2 |
398 7 o ¢ f& 9fq gure 9% § Iaw "gwal # @, qar
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Fig 6
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yTEa®t & whR F qvaen (Types

T AT % FHGATAT & | Tl "P' ¥ &7 & ST fobery 17 & | gaferg
i AU I AT &1 Te&T P/2, 9= AR et &, 3 wufie
T =Tl =% T afhve 2|

ooy sl F:gx'n'
St n'rp.s. ®
P gttt @t e

ATHTAAAT ITe HF r.p.m. & F9AT AT 2 |

._ PN _PN
A & smgfer e w6 F = o = 120
el P qiefl 31 @@ @ i r.p.m. # 7fq 2|

39 YHIY &V &€ T © (% UF TATad® &l g qreti af s
A AT F FHIGATAT et 2 |

and construction of alternators)

I : I IS & 3d ¥ o7 fAeferfaa & w7 aiw g
* AR TR F TATadEt # THR T GIHAT HT GO HIATN

TeadE % TER (Types of alternators): T& Heeaqul g o
# DC 7 AC ST A9 THIX & &id &, FA1d & T ATHAY
ATAHT W TATIAT (A aTeH a1 ST Fdl & | AC e faga
STt it A €T | FATd TATadf [Fodro g & & feera Ramt
F TEEAT & STEY |l IR ® G 2|

AC smex o wemads (alternators) & a1 & ¥t ST STaT
2, 38 us fafeaa fer =mer ¢ w«mar s @ (i geasre 9
Fed , FAH IO [TodqTo T FY AGHRT ATA & T AT SATAT
2| 59 FOT & T 7 Aehe steeedeT ar e swex
& A & AT ST &

UM WRT & TFR & AR e (Classification
according to the type of rotating part): S&mad® & g+
AT 9T FIA AT 8, 37 AFATE A TATTqS & a1 (ohar 1t
2| frowt aTet # &7 =i #¢ 9% © & Jomads § gEay a7
ga for € a1 guw amar 2| 9 semeas § gEse a7 o
gar 8| T AT gHA aTar ST €, 98 AHER Ui TR
FTEAT S, A T TemadHi & sr=x (O 7 g &7 Tiaae
EIaT & 9 &= gUiA (rotating field type) T& R 7 8taT & | fhiee
AT AT TATEAH & (A199d AT 8 ¢ |

ffee g7 at werad®t % @ (Advantages of using
rotating field type alternators)

fohee AR aTer TATadl | At a1 e Tt & strawaaha atar
g, 9 %t @ gern 3 oft &t

9ok TeoT AT W # T AT &, T (o6 AT (F T ST
TR 1 % TYOT &Y | 278 =Tereh L& ST @ohct & | 37Fereh =Terent
#F IRUTIEET I aiees FT T IS idT & |

4 aw arsf< frad o aro ao 3= gtar 2, fBr ¢ gafu
TR AT & AT B AT ged B FIATEAT AGH @Al & A
O T & 7 B & FROT At | et A& 2l |

o sr=e s are (load) @fde & &9 g sliding @w T
ST, 3EF g Y & o7 o AT € | FH AL T FH a0
aTet fhee TSI & forw et ot feora {1 it straveraar Tex
H q=dT & | 387 0T WIHT 7 %7 319 (faults ) S &1 & FrIraaT
g 21

ger arEfE (winding) R Sidt &, aTeret &t a¥etdT &  THTfas
T & g [FAT 7 AT 8, A I=T ATIeYE dlees & forg,

T 9 9 & AT 8| (F0 IRrEaga arme F1 g
T @) |

e ger Il F1 FH @I H ATEaIHAT &t

fareft & g arwar % forg TRfET s=R wTe A erdeT Tew ™
fhee aTEf=T AT @ ecl &l &, 30 TATIdS & I=T FTeT I
FATAT ST ThaT 2

AT 3 T ¥ AT 9¥ Wi (Classification according
tothe number of phases): Semadat &7 auftanor &7 o= fafer
2 o sermad® U e A1 3-%T § dtees I FdT © FOH U
THR & 1) TF &F Tamads 2) i & Semad |
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TF &9 g=Ea® (Single-phase alternators): T&a T
single-phase T&Tad® a8 & ST Hael T THT H dlcest T
FAT © | THER Fusfort Svft § g FT aies adl 8, gAY I&T
A YAF FISAT H Ieq {0 AT o Tl T AT (6L Fof ATITYE AleasT
T &l & | U %ol T hael Ste ATHY § a1 A1 2 |
3 fawtomeie @t o¥ s faweT & w9 | 9raY s & o
AT gg¥ W 9T W 21 § 52700 6 S 2 |

T¥-% wemaa® (Three-phase alternators): 3 Semads at
THTY T dleast TaT¥ F¥d & e %ot 7 ATg et Fed & | T8
A arEfEr TeEw 120° 1) T St @ S R feay @ |
T Bt @ o i ger effmer UV, W T =t =ga efifme
N' fAserar &1

¥ TATEAF U8 TEH ¥ & T Ad & A St 39, 9T
LT T qTeX FIeT TATIS STt o Iereer &t ¥ fAeie #eedt 2

Tt %1 €= (Construction of alternators): T fhee
TAA T TeATadS F ¥ 9H Fig 1 #7 @ w21

Fig 1
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ROTOR STATOR

®e¥ (Stator): IHH AT ATHAL FIS ST & AT {oh &t gary
(faforater &ier) 1 agell & a7 SiaT &, gaaT s aRfar &
wie Fe gid & oAH =T 97es W@ 8id ¢ | STH= #iE UF
ool & § ST & STt U % | e gtdl & SifF gorat drer
a7 E e F Iog X JAMT AT & dTfsh Ha¥ €T STt
FH E AT T, AT DX Fie H Il & T W fheg
Tl ETRT AT IS FAT & | BT 7oAl | 9ge laminated
TF X R 7 wwis gl @ A aS A A ¥ @vel & w9 W
BT € ST & Tz UFgEY ¥ ggates st & s fow #wwrer
T Tfeer F ITANT AT AT €1 qgar § oy oft @ sa & o
stefter a1 e & # ATl (ducts) ama @ ST syl sfider
(cooling) & FXA & UF T H T €T BT & a1
Fig 2 & fa@mar wmar 2|

ATHAY FE | T W FT H TEATAT &1 TH % AT a1 AT
& o s gosforat Tt STt & S £ (i) gor et (i)
3 GAT T % w1 81 & 51 % Fig 3(a) 311¥ (b) & wwe: fe=mar
™

Fig 2

ELN3515122

Fig 3

% 7

% 0 e

ELN3515123

gol THE & Tle AMAHAT T &6 S &, FifE Farset v
I¥ T FX AR Ted & Tl FF wiel § W Al 8, 36
FT ST & ST &, AT HH ST & AT FgA W =T 8T
T 39 YR & ATl § @Od FUSiodl 1 AT & 8T T ageq
Y glarem St € | TR 3 TH & Flie JEAT &7 & Foraq faaeor
FXA &, T THR [TodTo ao #t a1 & Ruret (ripples) ¥ar &t
ST & | 56w § 37 Gol T & wile A9 g €, g I
TH T FT FUSTort AT STt ST Fhel &, 37 FHTLT ATSfeat Nk
FHST B ATAT & | QoA a7 THTE & &ATC qgd FH TANT {h ST
&, T 9T ITANT A A1 & AF g6 arsf<aw oA (turns)
SfET (Bracing) #¥= & SITawaedT &idl 2 |

1e¥ (Rotor): 7 fihee ToTTelt &t &@1f3d ar & 3w DC Fevex
F AYE FT 81T & | ArAT=aaT fiee TurTelt 9o e atest DC
T & I (excited) W AT & | 3Tt Sd T DC o= AT
FTIVE T &tar & ford uagex (Exciter) & ATH & ST STaT
&, St f SHY Serad® #t o & =T etar & | & e R &
HETIAT & T g & WeT H I (exciting) &1 T&T #¥ AT
2| fohee Tt ITS 49T FXd € R UF & q18 IALT T farul
ga a1 2 |

fohee AR aTe We 31 THE & &, Foras A1 € (§) Faa 99 T6 R
(salient pole type) STt fo Fig 4 & fw@mar o & = (i) sermeme
(cylindrical) S&= aT s@q=a (non-salient) & TR =it &
Fig 5 & fe@mar w21

I T TH (Salient pole type): $8 T#T¥ &7 e e
T W =Tel aTel TATIAH! A ITANT (AT ST & | 3 TH1T A7
e FH GHIAT, T T fhee Famgat & forg feres sre eidy &
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3 FoAT W aTeY AETa & forg fasga g gtar 8 | 78 W
ST A AT TATAART % (7] JTITH AS( © FAl1h IAY Y TIeq
STerF MY IS FXdA &, 30 ATATD =T Tel I T AT
arre g TEd § oft #feArE gl €1

Fig 4 ® fawmar & fof @ dier T &7 e & & Tgaimt
ffae w3 s ffer § fhe foray mam & ot & eraea sie &
2| 9t % &t (Pole faces) & a@&¥ T@T T € ATl arg
ST B U €T & FoTor &7 [Fd2or &t @, fSored 3t fFoaro
T T AGT T ST I (sinusoidal) 3T & i & s Sww
(damper) aTsfRT &t STt 2 | fvee Fueforat soft & SiEt st
&, ST TSI 50 T &l & & Tohdier ST 9ier &t av 3[ret
gfaroft aier a9 ¥ fihee amef=r & R feora Rar & & i s
£ DC 3T &Ala gort & ST 1T & S % e 9% %
aryr e R % arr aws § = 2|

Fig 4

SALIENT POLE FIELD STRUCTURE

ELN3515124

AT T TH TATIAH I T AT & T2 1 & Foraa
wefir T w9 7 9R=rew wf e 7 @ g 2|

Y TAATER AT HEHAA e TFR e (Smooth cylindri-
cal or non-salient pole type rotor): 38 T&IT & e¥ I=H
TS ATATATIAHT § IIANT 36T T &, ST AT TS & FeATH
S € | =8t aferss armed ST Fe % for Tew & Sy iy
0 T % oI =8 it 7 @1 AT & A Al owars a8
ST & | §89 TS % el 9 G A7 97 Tl a7 it & Teeg &
e =9 A 9 FAd 2 |

T I AT & TS FIA & {oI7 WX H Fiel F¥h 3 &I &
FATET ST €, e Fig 5a % SgER aw@TE # ®ie Fe g §
ST B TATST G & 9 a7 &1 & | 37 &@rel H ggeAfes HIY
feea g arefRr &Y st 2, 7w aefr 3fa T=a=t (wedges)
BT Tt AT @, 3N 31T & &l & JveAt gr arefl Sy 21

TreT & R 7 a8 wrT Sed @e 781 #¢ 8, T8 qiell & oy
ITANT &t & 41 % Fig 5b & fI@mar wr &1

BT TAATHT T THTL TATAAF I DI AT, AT 18T AT
MY = aR=Tew wTfd & TEeE A 2|

Fig 5

(@) (b)
NON-SALIENT POLE TYPE FIELD STRUCTURE

ELN3515125

T ® H AT a0 7 -5 dieew &1 Iared (Generation of 3-phase voltage and

general test on alternator)

F239Y : IH 16 & I | 9 fAmforfad & s T g

o 3-%ST TATIA® ZIRT 3-8 ateest il qT TA-IaaTa+ &t fAfer &1 aoiq waw

30 %A TS FT & FATHA FT U FLAT

o TATTAF HT FRIIET, TR T T AT TIAA 1 3¢ FA 1 {4y w1 quie Fw2an
* JATad® & fow B.I.S. @ fAuiwor 7 LE.E. % st &t s w3

Faa fava § waw 1fe w1 o arelt AC i %t sorTett |
7% 3AfeIT & f SO TaT I=7 &, IAEH | ATavIF AT A
AT FH AT & A U [Afvad & g2 swar & forg grafiom
7 faaeor it awaT w=Ar 8 | ITRM | A FF Aed i Ta Tl1s
% forg X oY TH UF % "ied T YT ArSl & A
AT TG 1T & forg AT T TOTTelt F F off ATt | adHe
# geifag e s Qum § ar faft fawer & qraw 'y w®
s &t | 8, ST X i e TeTad® ST 8t © | 3|fore
3-%T AT % IEATEH Ik ol STTHH 1T Tearacai af qroTy
T A T TS AAFRE FAFL AT FE ST ATTRF & |

TF-%1 Siwest #1 I@EA (Generation of three-phase
voltage): T T Fi ol TeATacish &1 (@i, TF Bl Tt
% U & BT €, Fad A< T ¢ % 7=t i Fueforat qum
T I, TRER 120° F g 9, TEEHE 4 # @ A &, AP
A STSTYE AT e FXAT &, ForTeh =™ a1 FAaw AT o
TREY 120058 T B 2|

Fig 1c # TF 8% qUMAT ¥, A7 % TALeY gl AT9eIe
A 0 T w91 % arg T W@ 2
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st % Fig 1a # e @ &, @9 @ g7 1we 120° %
A X UF A 47 W IW TR €, 3R I€ AW W © fF
femamaT T JeradE SHER gAe arar @ | s fF Fig 1a # T
T & % i g ot foereis &9 # oF gAY § 79F © qR U
% fo serT-srenT feom Rt & 98 2| o &7 uF aHeT gy
T | T TAAT & & AT AT IoTo FI © | AT TATAH
# A T FF AT ATelt AT T A & 93 38 A1 & Y Wew
wer § faaid #¢ i o €, aeeg i aEfT w1200
faga & Y T T Al 2 | ArEwTRE €9 w8 e
fRr et & 7€ for s @ star % Fig 1a ® soiiar @ & 7w
TR AT AN T Rrea et T @mam w e aware &
fiT aEfRT ') & gt € a1 =T A|

qd # &Y 7€ =1 & 59 g% ft S @ o arfreav weféw dawfew
I THIY F TeATacish AT w1 | fordk et € | 39 Th1e & Areet
# et at ferafRar areravarsar gtdr & fore wrer & fiees Ttert
& DC @w=Te ot et € | Fig 1b # gortar o @ f& v R =
T STHEY | T ATEiedT &7 g9 7 & I T i Foesforat
TF gAY 8120 forga fooft % o & ot 1 2 | 7y g arer
AT forEd gEET g gid &, § 98 72 fFmrn w 21

Fig 1c ® =R gA aTeT Yamaaa eamar 1w &, foed i
T H 3 FIEerAl WX A ST &, T F-Thed Tt &7 | qAAT
2| Fig 1c & sgar Fvedl R’ Ia<r ga 'N' & 9T & & =%
FHFIOT I FATH F[ FIC @I & AR Ao O 9% AfFast
Tt 43T FXAT & st fF TR F g g 9w F
& 9% 9 fammar @ 2 | S Fueelt "R’ FATE ate fauw # Ry
Fedl &, ar 90 it ox o Al F7 & LA & AWl &
AT 180 &t w¥, 3faroft @ & wTa & &R -ve I=aw atees
T FcAT © | 37 T 270 3t W R’ w1 # I [FoaTo qw
I & ST 8 3T 360 It W I +ve AfFAR T ITA
BT & | g6 T Fueelt 'Y 9 B g7 7 Fodro Tt #v
I 9T ATe (plot) & ST &t € | =T a4 &9 SiF i Fosforat
RYB &1 I« faar mam & awiar @ % Foselt 'R’ & ateew,
FoSAT Y'Y Aleeo & 120° AT S AR FoSAT | Y' & AheesT, FOSeAT
‘B & dicest & 120° SRATET 2|

% sgFA (Phase sequence): & 3TT#T a8 %9 ¢ foed
FeS TF AT HT ATAL FIAT & AT I I=Aaq A I
qeadt & | Fig 1c ® a4 &9 9% guiar € & Fvecit R &7 ate,
THH ISAAH GATHS HIF T T8 Tgad! &, IHE a8 Foesedr Y
AT HT Y, F AleeT X IHE A1 FUSHT B AT %ot B #Y qtees
FIR GATF IoAaH AT I g4t € | SAAFTT 1 T RYB
& qW § waford 2|

AT TATEAF & A B Q9T Fig 1¢ § I STFAR FATH a5
H TAFAF ATE | gqe &t S, At Bt g A e it RBY
H FI SATAIAT | T8 Ao SATCE LA & AHAIAL ST | aga
Tl % (factor) BT & ST Telhot A3 (e # T | 3FH

AT 3% ST et % gud & fewr it fiT = awns F F
ATFA T AT et ©| Afe Iermads &1 %S H agadt & ar
ATeeeT & ... aHY Aedl i =ret e & sy, 7=fy gaer
ST F ST Al T Fig THE AL T=AT

TF H TATTAE AR 3-F TATAF H1 @30 § A A<
@ AT FT & € | g8k AfafReh S TH F TATadTH T A
HYFAT G &t 2|

Fig 1
COIL A OR PHASE 1

COILBOR
PHASE 2

COIL COR PHASE 3

OUTPUT VOLTAGE 1

' X “"
'% g OUTPUT VOLTAGE 2
@‘

o2 OUTPUT VOLTAGE 3

{a) ROTATING LOOP 3 -PHASE ALTERNATOR

PHASE B

PHASE R

PHASE Y
(b) STATIONARY ARMATURE 3 —~PHASE ALTERNATOR

PHASE R

e
(X))

OUTPUT VOLTAGE

3 PHASE WAVE FIRMS

ELN3515131

(c)

THTadE 1 AT A (General testing of alternator):
ST TeTad® A J9T ® @ I " fRrfa ® g auy
X AT FA EATANRT | T& TSI TG % A3t AT
g A 3A9 9fie § eraeas® &1fd 7 9 STS & T AT FehelT
2 | ST I &I aTel ATy qerr At s & @

AT HT FIE Ll TEET
AT & i Fgae qfeRre 1 A
e 7 LT F AT g T
#efte & o \Ao A At
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FRIGE =0T (Continuity test): T it Ft<er &t
Sita Fig 2 ® goitar srgae fwfafaa fafyr & & s 21

Fig 2
500 mA L
= -

——

N

[S8mdzdwd ]

)

CONTINUITY TEST ON MAIN WINDING OF A 3-PHASE ALTERNATOR

A H e (BR fag) Fw R s St g e am &
gav o &t arsf & us R effmer (RY B) & @ stier stmar
2| 7fg ft =ffwet RYB & &7 3% ¥ JTaY T &1 & at
AT A FIEILT Al & | g6 TFR Fig 3 # qurtr AT, 86
foee & R F, a8 F, %1 ST<gel #t A9 FT T ¢ |

ELN3515132

Fig 3

500 mA L

——

[Srdndebed< 2]

)

CONTINUITY TEST ON FIELD WINDING OF A 3-PHASE ALTERNATOR

T AT H FIE LT I, el &1 SfAAAT o6 ST v (AT FHIFATAT
€ g I AR & v g afkwe A AT T2 H AT T v
& | forefY pueelt &t srerT & Yfords &t AT A waw i e
fafer stter few & itw fafer 2 | 5o ffer & asht gosfort 1 Wredw
T g & AT €, @t Frefort # s s gy eyl
ST TS Ate far AT € aw wiaer F g # o w e
gar 1

AT ity wderor & ferw (For insulation resistance
test)

=T & €= (Between windings): 591 & Fig4 # fe@mar
T & AR 7 U T RYB efiiment # & fft v efifeer & amy
STeT 1T € 7 gay Ry fohes arsfew efifmer & F anF, & &
STET SITAT &, e A9 U BT 37ieT AT Afe qre=ris 9 €,
a9 ggaee gAY @R &3 ar 3F gt 2|

ELN3515133

Fig 4

rrfz

INSULATION TEST BETWEEN WINDINGS

ELN3515134

afs smiER T fiee arefRw & &t ogoy & @t AR g eTE
FT ITST ST | AT T& FAAT AT AT WX TH A AT
& F gfowry e |

T T qiEfRn & i ggaw gfady 9w (Testing
insulation resistance between body and windings):
sar fF Fig 5 @ fRmmar mm @, & #t uF i RYB, & & u%
e & AT TS A gAY offe aret & arg sie | afg argfr
T %9 & 9 AT S SN AT W HT TTSATH TF AT
q wtfas gnm|

Fig 5
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INSULATION TEST BETWEEN MAIN WINDING AND FRAME

I FT OF StHAA F, AT F, % AT ST GaRT SfHae atst & arg
StreT S st f Fig 6 # fewma mom @ at feee &t & famn
ST FFAT 2 | AT fohee 7 ST & @ g AT € df R UF
HAITSTIET & AT qTS=Iah 39T | U AT STiaT § & TS 9iav
g ar fF 3o FASY € Y A8 A AT ofteher g

ELN3515135

Fig 6
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INSULATION TEST BETWEEN FIELD WINDING AND FRAME 2
w
Frauwt (Caution):

TN T FXA q9, AT AR I TS AT © A
ZoT ey e & fa argfRar 1 sRgeter quiaar @ee € =i
TS ALE | TV FIA A ATIIAFAT € |

TATA T F1 AT A oft g9 A, 1 Fwetar |
FH TE TAT F1RT |

Tt #1 ST (Earthing of alternators): 7€ a7 Agcaqul
ATTeIERATAT & forw TaT &7 & Y v @ s & ot 21

TATEA® g H 3 HLAT |
o TATEdE & B H 7 FEAT
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=g # AT (Earthing of neutral): B.1.S. 3043-1966, &
sgam, 39 faifia framme 2, Jamads #it gga #t o #
F forg famfafaa & @ s f&fer it s ST 21

« at& wtfdr (solid earthing)

sfa<ter 1 (resistnce earthing)

« wfaema s (Reactance earthing)

ATeh-SAfereree Fuear ST (Arc-suppression coil earthing)
ST &7 ¥R T 799 e & a3 9 fawga w0 8 9 #war
& 3o 9T 91, TEfd § aleest grear suanT, fAwiar & gy
AT gafagwa gdFede FATRET (electrical inspectorate
authority) #t @fisfa 9 «ff frsfz wzar & | sftreonfiat # aere
& ST @ 8 F i A @l & e B.1.S.3043-1966 F Azt

F AT of | GRS Rt & TR=ATAT & forg =[ger &t it
FIAT ATTTIF &1 € | 7@t § Ifoa dteest et waq & forg i

gIET RO &, TR # genre & et @, Iqaer
JATad® § o AT qgfa (AT M8 & IHST A Hw, o
AT & AAHTET (continuity) T T Y 31 goiers
sfaeter & fRutRa wm a5 @ @ |

T & S FT AT (Earthing alternator frame): 3t
F GAT & fory A Tt & %9 g o fawe ow v
% fore 7 if¥iT strawaes =it 2| sref wree Rt e & forg
T o Flee B I TS G GR9T @iaw & forg fstear qof
w7 & T # AT e § v |

|.E.frer 61 % srgame, @+t famga susor, wefie qtedy st &
AT ST AT(RT ATleh GRfara af=ras gt @ | v &Y g9 &t
T 0T I 3% Fd Tl AT AT 31 goiFeis T 3 =1
& wfaty # B qHT F FAA § AT F (HE T @0
FTRT | 372 goATrgie T T AT it TATH TEHATT FLAETRY
o gevepr sfcrerer, foreew & RV & wrgeeT =Aaw wee gfary
& a7fers 7 &v|

veaa® &1 Emf @t (Emf equation of the alternator)

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

o TF TATEdF | AT emf FT TUET FA % For0 FHT0T F1 019 F4 A |

A emf ®1 @HiwIw (Equation of induced emf): T&
JATadT | I emf FTRT I Tier, ITAsht 1 H&AT T FTeT I
i et @ | Seasr emf &1 afREmor fAe w6 & St aidn
g

AAT Z = JAEdA® & Sfd % § Sl § 2 et av
FAI IS A FGE@AT
P = dfe & &@er
F = SawemfatsmgfiHz A
@ = fauia woeg da7 |
k. = i &FRT=1.11 -afT emfT a7 AT S
N = Texara=rpm®

FE & fagqd grasa IXor & AR s@E aed § e
e fFoato aa

= g forehor § afady &% e¢

e & UF Fa¢ X HA T (S 60/N &fFhve) wais Le aras
T FTET T Fad PQ 3a% % g 2|

T TFR I aRafda w = dQ = PO ¥ 37 woa afad
| @ qET

= dt = 60/N &fave

dJ PY
= — = —— volts

e wfaaTer® I emf & sag g dt 60
N

120F

N# a9 eqn 1 & T@1 9 N =

A i ATt 3T emf T AT AT ITd F94 =
_ P@&120F

560 volts = 20F volts  ______ Eq. 2

rfe wfer et sioft & 2 =reret & @@ Z 8, At e sita fFoare
1 wfd &1 = 20FZ volts.

A sfer &F fao are & r.m.s. W9 = SfiAd A9 x ® FFey
= VAV X KF
=V, x1.11
=20FZ x 1.11
=2.220FZvolts.
Fd: T T I emf &1 r.m.s. 919 = 2.220F 2T volts

=4.44QFT volts
et T 9fd %ol Farger &1 & & g@r @ A Z=2T.
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7T I Flees &7 a8 aredtas 7 € afe 7y poeforat war §
g (i) Tof o= &t = (i) @f=a ar o wie # & a9 & T &
(AT AT § T et Fuetorar @t WAl | FS &ret
# faafka &t st @) var 78 F & arafas U Al 59
Tt FFET F YA & AAR FH &1 AT © & FFed 9 &R
& Fuiq T 2|

= &%eT (Pitch factor) (K or K_.): sifer foer amefr &
qut forer arsfeea &t srdeTr Ier Al AieT FH B AW © | AT
ag uiE (factor) gt & & oy fo=r arsfReT &t = quf fi=
AT | Ierd o qTo Tl T AT FATAT & | 31 Wiy argfr
H Ies emf & 3iF T J07 " e Fearar €| oa: =
e O 7 WA HaT T & FH BNl & AR K ATK /oA
AT & | AT Y9 § A8 7 A7 ger st € w
7e 71 {7 g7 & s fwar sar @ K= K = Cos a/2

Stet o 7 faga #ior & R #ior & gueed fFw @y e g
gl

FTETT : UF AT H1 {97 U Aq@ # AU 36 €, 4 A
¥ g &, AT w1 4 8 2|

39 TH ARET e 1 & I s 10 § qof it
ardfas® srvermE § arsfen faww 1 - 8.

dq: qrdfas g =8-1=7.

TR AT fmr ag M e=9-7=2.
qut far=r % forw 180° uw qof oy &1

Pitch factor K, = Cos %= Cos % =Cos 20=0.94.

@< %3 (Distribution factor) (K ): T & %1 & =%
T ATAF T &€ § 7 STAHY s FAlel R [AqRd H¥AT ATa9a
& STTAT & | F1 T 5% 1T FeT-F3eT =Tt § Iaw f[Fodo &,
TF TEX & FAT § ARl 8, AT FA(Y Tl 6o § Seae afeesy
T FeT AT TET FHar Afg @ (vector) T gt € | Wi %
FieasT T FA & T g7 a7 F71 &= T@T A1ar 2|

A TH HoT B U I & A1 al Fosfort # Iaaw [Foato ae
F Afew a7 AT TF € @i § o g = 57 Fosfort # 9Ra
fFodaro a@ % siF T AT & AT Ft FHaor o Fod
& o1 fameor o K, alRomdft fre ato a@ 9@ angfew faaRa
& | fae=or o1 K &7 A1 71 F3 1 g €|

_ Sinmp/2
¢ mSinp/2

STEt m S %7 T 9t (e ) g

180°
No. of slots per pole

B:

JITEV : UF B:-Tie TAEd® 1000 r.p.m. F T & I T&T
&, IE TF el ISR & ATT i &1 Ifd 9t T@ar & | 19 %
7§ TF wie 20° ¥ 2| faawr qorE s F1 |

_ Sinmp/2
d mSinp/2

STl m = 3 &1e Ifa el Ifd 9ier

B =20°
K - Sin3x20/2 _ Sin30°
d 3Sin20/2 3 Sin 10°
= 0—5 = 096
3x0.1736

JSTEVT  UF 3-%e1, 12-97el, IR AT TeeeeT § 180 &1
g Y ufd we 10 91e® &, T3F % & qred A § IS 2

Fueel! fawmre144° (fega) 2| faaer o 7 fosr qors K s
FI|

_Sinm§p/2
m Sin /2
180
m = = 5 slots per phase per pole.
3%12 perp perp
_180°
P " Te0
12
. 12
SIN5x"" sin3ge 05
T ——— = =0.957
5Sin 12 5Sin6° 5x0.1045

2

d

=12°

Kq=

(04
Kp =Cos 5

= Cos (180-144)/2 = Cos 36/2 = Cos 18° = 0.95.

I & TE T giaT & o fra qur 7 faawor or w1 v
S emf & T &3 & oI T awafas Iae aleest A1d HIA

% forg fober st 2| g@fo UF sTeetex # S B ufa &
=4.44 KpKdFQT volts.

TR #AIA M AqEAaies= E, = 4/3E, = +/3E,
ST o1 HATO SATeeTHeX | g dAteesl E, =E =E . 380 T
(e Kd A K & & foFeft 7 off 71 1 7 & av o § g
AE U&F {7 91U |
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JSTETT : T, T ol SATee <A e & T ateast 1 &<, e
fforfaa avfe 33 73 @, F=60 Hz, e/%1 T = 240, afq @it
T @ = 0.0208 3|

g gfF K/K @ K& w78 i & gaferg g w1 e
T

TR (BT E = 4.44 OFT atee
= 4.44 x 60 x 0.0208 x 240 e
=1329.86 V or 1330 atee

FFTETOT: UF 3-% TATAAF % ATy et gea & w2 |
e =96, T =4, r.p.m. = 1500, e/FTE = 16 Thel I
", ¥ =2.58 x 106 ATE7 | IO qleesT Tfd Hef 1T H2 |

Al /3 = 32 x 16 = 512

=2.58 x 10° lines = 2.58 x 108 x 108 weber
V =444 FQT

=4.44 x 50 x 512 x 2.58 x 10¢ x 108 = 2932 volts.
JITEU: UF 3-%e, 16-TieT ATl TATad® § 144 &< &, X
3t 9T | 4 T T TAE & A TAT Bl & A1 =1 | S
2 | 73 yemads &t =9t 375 r.p.m. & ar T e 3w emf 1A
FX| g AATA W TROTHT T 5 x 1072 q9% G A & A
T a7 w9 # faaRka g1 gued faww 150° faga 7 |

ST AT f4aeor ®, a7 ®9 7 a7 & JX AT emf

E,  =E ,=4.44KKFQT volts
30
K. =Cos %= Cos (180-150)/2 = Cos -
=Cos 15=0.966
- 144
3x16
180° 180
= =———=20°
ST I
16
Sin3><§
Ky = ——% =0.96.
3 Sin 20
2
. 144
afer et wTe i HE@w = S =48
afr wife ATersl # @@ = 4
gfer & Soft & 2 =Tl ar d@T = 48 x 4
af et Sft § 2 ARl A de@ =
E, =4.44KKFOT
=4.44 x 0.966 x 0.96 x 50 x 5 x 102 x 96
=988 volts.
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