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ITSNI FO PUORG HTRAHDDIS RUTTUP :: SNOITUT  

 daoR manavanayaraN ,ragaN htrahddiS – 385715  
KNAB NOITSEUQ  

edoc htiw tcejbuS  : senihcaM lacirtcelE - II                                  :hcnarB & esruoC  hceT.B  EEE &  

:  retsemeS & raeY  II & II                                                           snoitalugeR           : 81R          
  
       

TINU -1  
3- SREMROFSNART ESAHP  

 

.1   ]M3[.remrofsnart no detcudnoc era taht stset tnereffid eht noitneM )a(  
)b(  tset s’renpmuS gnitcudnoc rof erudecorp eht nialpxE   nekat eb ot snoituacerp lla htiw gnola

.margaid taen htiw tset eht gnitcudnoc elihw ]M7[       
 

.2   etaluclaC .A01 sekat  ti dna sniam stlov 0066 ot detcennoc si remrofsnart nwod pets esahp eerht A
of eht rof tuptuo dna ,tnerruc enil ,egatlov enil yradnoces eht  snoitcennoc gniwoll  

 atleD)i( – ratS )ii( atleD - atleD )iii(  ratS - ratS)vi( ratS - atleD     ]M01[  
 

.3   )a( remrofsnarT a fo sessol tnerruc ydde dna siseretsyh etarapes uoy od woH ]M4[.  
)b(   stset eht htoB .zH06 ta W011 elihw zH04 ta sessol eroc W36 swohs remrofsnart esahp elgnis A

 tnerruc ydde dna siseretsyh dniF .eroc eht ni ytisned xulf mumixam fo eulav emas ta demrofrep era
]M6[.ycneuqerf zH05 ta sessol  

           
 

.4  v eht nialpxe dna etatS eerht fo noitarepo lellarap fo snoitidnoc suoira - sremrofsnart esahp  ]M01[  
 

.5  3 fo sepyt suoirav ssucsiD - ylfeirb snoitcennoc remrofsnart esahp     ]M01[  
 

.6  T ro noitcennoC ttocS nialpxE - liated ni sremrofsnart esahp eerht fo noitcennoC T   ]M01[  
 

.7   ttocS a nI 3 eht no stnerruc enil fo seulav eht etaluclac ,noitcennoc -      eht no sdaol eht fi edis esahp
2- 3 eht dna )gal(f.p 707.0 dna V001 ta htob Wk054 dna Wk003 era edis esahp -  egatlov enil esahp  

003 ehT .V003,3 si - 2 eht no esahp gnidael eht no si daol Wk - s esahp  .edi  
.sessol remrofsnarT tcelgeN          ]M01[  

 
.8  3 fo noitarepo atled nepO nialpxE - hcteks taen htiw sremrofsnart esahp    ]M01[  

 
.9   A sremrofsnart esahp eerht owt yb derahs eb ot si gniggal rotcaf rewop 8.0 ta AVk005 fo daol A

qe eht fI .sgnitar lauqe fo B dna  mho )6j+2( era yradnoces ot derrefer sa secnadepmi atled tnelaviu
.remrofsnart hcae yb deilppus daol eht etaluclac ,B rof )5j+2( dna A rof    ]M01[  

 
.01   lellarap ni detcennoc era sremrofsnart owt nehw remrofsnart hcae yb derahs daol enimreteD  

)a(   lauqe  htiW soitar egatlov ]M5[  
)b(  soitar egatlov lauqenu htiW ]M5[         ]M01[  
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.11  .sremrofsnart esahp elgnis revo remrofsnart esahp eerht fo stirem etatS.)a  
)c(   snoitcennoC remrofsnarT esahP eerhT fo elbissop eht era tahW  
)d(   v neewteb noitaler eht niatbO -  dna yticapac v ∆- capac ∆ .yti  
)e(   .lellarap ni gnitarepo sremrofsnart eht gnoma gnirahs daol eht gnitceffa srotcaf eht eviG  
)f(    esahp eerht a revo derreferp si atled ni detcennoc sremrofsnart esahp elgnis fo knab a yhW

?remrofsnart detcennoc atled  
)g(   rats eht warD - atled dna rats - nnoc rats sremrofsnart esahp eerht fo snoitce  

 
 

 

TINU -2 

3- SROTOM NOITCUDNI ESAHP  

.1  3 rotor dnuow dna egac fo sliated lanoitcurtsnoc eht ebircseD -  taen htiw rotom noitcudni esahp
.sehcteks            ]M01[  

.2  4 A - 4 ,elop -  esohw ylppus a morf setarepo rotom noitcudni esahp : etaluclaC .zH05 si ycneuqerf  
)i(  gnitator si rotats eht fo dleif citengam eht hcihw ta deepS  
)ii(  40.0 si pils eht nehw rotor eht fo deepS  
)iii(  30.0 si pils eht nehw stnerruc rotor eht fo ycneuqerF  
)vi(  llitsdnats ta stnerruc rotor eht fo ycneuqerF  

)v(   nehw rotor eht fo deepS ytinu si pils eht       ]M01[  
.3   semit 5.1 ot lauqe si xulf tnatluser taht evorp dna dleif citengam gnitator fo noitcudorp eht nialpxE

smargaid rosahp htiw xulf mumixam fo        ]M01[  
.4   noitarepo fo elpicnirp nialpxE )a( 3 fo - 4[rotoM noitcudnI esahP ]M  

uf ehT )b( 4 ot tupni daol ll -  .mpr 0441 ta gninnur WK05 si rotom noitcudni esahp eerht , zH05, elop
.W056 era sessol lanoitcirf dna W0001 era sessol rotats fi , ycneiciffe daol lluf sti etaluclaC ]M6[  

       ]M01[  

.5  3 fo noitauqe euqroT evireD )a( - .rotom noitcudni esahp ]M5[  
euqroT eht warD )b( -  taen htiw scitsiretcarahC pilS [ hcteks ]M5     ]M01[  

  .6    niatbo ecneh dna euqrot mumixam ,euqrot gnitrats rof noisserpxe eht evireD  mumixam fo eulav eht
3 a fo euqrot - .rotom noitcudni esahp         ]M01[  

 .7  tnelaviuqe eht nialpxE 3 fo tiucric -  rosahp ward dna margaid citamehcs htiw rotom noitcudni esahp
margaid            ]M01[  

 .8 ,tupni rewop rotor neewteb pihsnoitaler a ecuded ,slatnemadnuf eht morF )a(  ol rewop rotor  dna ss
.rotom noitcudnI fo esac ni depoleved rewop lacinahcem ]M5[  

    )b(  ]M5[.margaid wolf rewop ward dna rotom noitcudni na ni sessol suoirav nialpxE   

 .9  )a(  noitcudni na dna remrofsnart a neewteb seitiralimis fo stniop eht ssucsiD nialpxE .enihcam   yhw
remrofsnart dezilareneg a dellac si enihcam noitcudni      5[ ]M  
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     )b( 8 a fo euqrot lufesu ehT - N091 si rotom noitcudni esahp eerht ,zH05, elop -  ycneuqerf rotor eht ,m
.W007 er sessol lacinahcem fi sessol reppoc rotor eht etaluclac .zH5.1 si  

6 A .01 - 3 ,elop - pils a htiw daol lluf ta gninnur si rotom noitcudni ZH05 esahp   ratS si rotor ehT .%4 fo
 52.0 era ecnatcaer llitsdnats dna ecnatsiser sti dna detcennoc  fme ehT .esahp rep Ω 5.1 dna Ω

 pils eht gnimussa rotcaf rewop dna esahp rep tnerruc rotor eht dniF .V001 si sgnir pils neewteb
.detiucric trohS era sgnir          ]M01[   

.11  ?remrofsnart gnitator dellac si rotom noitcudni na yhW )a(  
      ?deeps suonorhcnys sti ta nur reven lliw rotom noitcudni na yhW )b(  
       ?rotom noitcudni fo pils enifeD )c(  
       rotom noitcudni na fo pils eht rof noisserpxe na etirW)d(  

      3 fo segatnavda eht era tahW )e( - ?rotom noitcudni esahp  
       ?MI esahp ylop fo sepyt eht era tahW )f(  
       esahp 3 zH 05 elop 4 A )g( tcudni rotom noi  deeps daol lluf eht etaluclac neht % 5 fo pils daol lluf a sah  

 
   
 

TINU -3  
3 FO GNITSET - SROTOM NOITCUDNI ESAHP  

 
.1   tset ekarb nialpxE 3 no - snoitatimil tuo tsil dna rotom noitcudni esahp    ]M01[  

 
.2   fo ecnamrofrep eht enimretederp ot woh nialpxE on morf rotom noitcudni -  rotor dekcolb dna daol

.stset             ]M01[  
 

.3   esahp eerht fo scitsiretcarahc ecnamrofrep dnif ot margaid elcric tcurtsnoc ot erudecorp eht nialpxE
.rotom noitcudni           ]M01[  

 
.4   fo gnitrats fo sdohtem gniwollof eht nialpxE 3- sMI esahp  

)i(  ratS - retrats atled ]M3[  
)ii(  otuA - retrats remrofsnarT ]M3[  
)iii(  retrats ecnatsiser rotoR ]M4[         ]M01[  

 
.5  3 A - :sgnidaer tset gniwollof eht evag rotom noitcudni V004,esahp  

oN - daol   A9,W0521,V004 :  
tset rotor dekcolB  A83,Wk4,V051 :  

 .margaid elcric eht warD lluf eht ,margaid elcric eht morf dnif ,Wk9.41 si gnitar lamron eht fI -  daol
.pils dna rotcaf rewop ,tnerruc fo eulav        ]M01[  

 
.6  3 A - 6,esahp - lluf ta A06 sekat rotom noitcudni zH05,elop -  a spoleved dna mpr049 fo deeps daol

N 051 fo euqrot -  gnitrats ehT .m  a fI ?euqrot gnitrats eht si tahW .A003 si egatlov detar ta tnerruc
.tnerruc gnitrats dna euqrot gnitrats eht enimreted ,desu si retrats atled/rats    ]M01[  

 
.7  atled elop 4 ,zH05 ,PH 04 ,V004 A - :atad tset gniwollof eht evag rotom noitcudni detcennoc  

oN - t daol tse   W0021,A02,V004 :  
dekcolB - tset rotor  W0082,A54,V001 :  
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tnerruc detar ta rotcaf rewop dna tnerruc enil )a( enimreted dna margaid elcric eht warD  
tuptuo mumixam )b(  
euqrot mumixam )c(  

lluf )d( - ycneiciffe daol  
lluf )e( - deeps rotor daol          ]M01[  

 
.8  3 fo dohtem lortnoc deeps gnignahc elop eht nialpxE - margaid taen htiw MI esahp   ]M01[  

 
.9  3 fo lortnoc deeps fo dohtem noitcennoc edacsac nialpxE - .margaid taen htiw MI esahp  ]M01[  

 
.01  no seton trohs etirW  

)a(  MI fo lortnoc f/V ]M5[  
)b(  ric rotor eht otni fme fo noitcejnI deeps lortnoc ot tiuc ]M5[      

  )a(.11 .rotom noitcudnI fo edis rotats morf sdohtem lortnoc deeps owt yna noitneM   M01 = 2*5  
        )b( .srotom noitcudni fo sdohtem gnitrats tnereffid tuo tsiL  
        )c( ?rotom noitcudni na ni gniggoC si tahW  

      )d(  nI rats htiw decuder era seuqrot gnitrats dna tnerruc enil eht oitar tahw - ?gnitrats atled  
)e(  ?dneped rotom noitcudni a fo deeps eht seod srotcaf tahw nO  
)f(   ?gnilwarc yb tnaem si tahW  

 
 

TINU -4  
SENIHCAM SUONORHCNYS -I 

 
.1   fo serutaef lanoitcurtsnoc eht nialpxE sehcteks taen htiw rotareneg suonorhcnys  

 
.2  rotanretla na fo noitauqe FME evireD )a(  

( )b  3 A -  dna stols 441 htiw gnidniw detcennoc rats a sah rotanretla elop 61 ,esahp  rep srotcudnoc 01
eeps eht dna detubirtsid ylladiosunis ,bW 30.0 si elop rep xulf ehT .tols  eht dniF .mpr 573 si d

lluf emussA .fme decudni dna ycneuqerf - .lioc dehctip  
.3  .tiucric tnelaviuqe sti ward dna rotareneg suonorhcnys fo noitarepo fo elpicnirp eht nialpxE  

 
.4  rotareneg suonorhcnys fo noitaluger egatlov enifeD ) a(  

 ) b( rof noisserpxe eht evireD   gniggal gniylppus si rotareneg suonorhcnys nehw noitaluger egatlov
.daol rotcaf rewop  

 
.5  on eht dniF - 3 detcennoc rats a fo egatlov enil dna esahp daol - 6,esahp -  ta snur hcihw rotanretla elop

 .detubirtsid ylladiosunis bW1.0 fo elop rep xulf gnivah ,mpr 0021  gnivah stols 45 sah rotats stI
.tols 1 yb dedrohc si lioc eht dna snrut 8 sah lioc hcaE .gnidniw reyal elbuod  

 
.6   suonorhcnyS yb rotareneg suonorhcnys fo noitaluger egatlov dnif ot spets larudecorp eht nialpxE

.dohteM ecnadepmI  
 

.7   spets larudecorp eht nialpxE .dohtem FMM vb rotareneg suonorhcnys fo noitaluger egatlov dnif ot  
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.8   tcerid fo tpecnoc eht nialpxe dna enihcaM suonorhcnyS eloP tneilaS fo margaid rosahp eht warD
.ecnatcaer sixa erutardauq dna ecnatcaer sixa  

 
 

.9  f qX dna dX dnif ot devlovni spets eht nialpxE tseT pilS mor  
 

.01   tnerruc dleif nevig a hcihw ni rotanretla na fo ecnatcaer dna ecnadepmi suonorhcnys eht dniF
trohs no A002 fo tnerruc erutamra na secudorp - nepo no V05 fo fme detareneg a dna tiucric -  .tiucric

ecudni tahw oT .mho 1.0 si ecnatsiser erutamra ehT  ot si ti fi deticxe eb rotanretla eb tsum egatlov d
.V002 fo egatlov lanimret a htiw gniggal 8.0 fo .f.p a ta A001 fo daol a reviled  

.11  ecnatsiser evitceffE )a(  
)c(  ecnatcaer egakaeL  
)c(  ecnatcaer erutamrA  
)d(  ecnatcaeR suonorhcnyS  
)e(   ecnadepmi suonorhcnyS  
)f(  lgna daol enifeD elgna esahp dna e  

 

 

 

TINU -5  
SENIHCAM SUONORHCNYS - II  

1. a) Define infinite bus bar? Explain synchronization of alternator wi ht  infinite ub s ba              r  5M 
b) Ne ec ss ity of parallel operation of alternator                                                                            s  5M 

 2. A 5MV ,A  01 KV, 1500rpm, 05 H  Z  alternator runs ni  parallel iw th other machines. I st  
r ae ctanc  e drop is 02 .%  iF nd the synchronizing power per unit mechanical degree o  f displ eca ment 
and th  e corres op nding tor uq e at 

a   )  oN  loa          d  b) Full load at 0.8 FP  laggin                                                                     g  10M 
 3. What si  meant by synch nor ization of alternators? Discuss any owt  methods of synch nor ization 

o  f a tl ernato                                                                                                                             r            
10M 

4 5 fo ecnatcaer suonorhcnys sah rotom suonorhcnys detcennoc rats ,V033 ,Ø3 A   .  ehT .esahp/Ω
 ot tupni  eht etaluclac .V0004 fo fme decudni enil a dna egatlov lamron a ta WK0001 si rotom eht

                                                                                      tnerruc enil dna rotcaf rewoP gnitarepo   M01  
5   .  a) Expla ni  the theory of operation of s ny chronous om to                                                             r  5M 

b) Compare be wt een synch or nous motor and 3Ø induction moto                                              r  5M 
     6. Expla ni  ni  detail a uob t ‘V’curve and ‘Λ’curve of a synchronous om to                                  r      10M 

  
7   .  Wri et  sh ro t notes on 

a   )  Synch or nous condense                                                                                                     r  5M 
b  )  Hunting and elimination of huntin                                                                                   g  5M 

 
 8 M01        smargaid elbatius htiw rotom suonorhcnys fo sdohtem gnitrats eht tuoba ssucsid ylfeirB   .  

  
   9    .                                        rotom suonorhcnys ni seuqrot tnereffid nialpxE )a                              M5  
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      M5                                             rotom noitcudni suonorhcnys fo  noitarepo gnikrow eht nialpxE )b  
   .01 1 owT - retla Ø  eht    fI   Ω)4j+3( fo  ecnadepmi  daol a gnirahs dna lellarap ni etarepo era srotan    

 stlov)0j+022(  dna  V)0j+002(  era  s’fme  dna  Ω)2j+2.0(  si  enihcam     hcae  fo  secnadepmi
                                                enimreteD . ylevitcepser                                                              

enihcam hcae fo rewop tuptuO )d rotcaf rewoP )c        tnerruC )b      egatlov lanimreT     )a M01  
        11 . a) List uo t the condi it ons for parallel operation of alternator                                                     s 2  M  

          b) What are the meth do s used for synch or niza it on of alternator                                                s    2M 
        c                                          reifidom esahp suonorhcnys yb tnaem si tahW )          M2  
        d                                      gnitrats fles non a si rotom suonorhcnys eht yhW )         M2  
        e su gnidniw repmad fo esoprup eht si tahW )       rotom suonorhcnys ni de              M2  

 


