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Excessive Condition interpretation of a Exciter Circuit to Prevent Starting Failure of Large
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Abstract - According to the rapid growth of high speed and
precise industry, the application of synchronous motor has been
increased. In the application fields, the large synchronous motor
is not a self-starting motor. The rotor is heavy and, from a dead
stop, it is impossible to bring the rotor into magnetic lock with
the rotating magnetic field for this reason, all synchronous motor
have some kinds of starting device. A simple starter is another
motor which brings the rotor up to approximately 96 percent of
it synchronous speed.

The starting motor is disconnected and the rotor locks in step
with the rotating field. The more commony used starting method
is to have the rotor to include a squirrel cage indution winding.
This indution winding brings the rotor almost to synchronous
speed as an induction motor.

So, this paper describes excessive condition interpretation of a
exciter circuit to prevent starting failure of large synchronous
motor. the large synchronous motor needs safety of it in
accordance with operating frequent start and stop. the operating
problem point of synchronous motor appears potential element
damage of Exciter circuit because synchronous motor is caused
synchronous separation. hence we eliminate it and improve
starting toque.

LM B

%7] A% 7l(synchronous motor)] & z7]1(Exciter) Al €2 1920
HEE E7)¢Arzlel Bagse] Z719 Alage] Bdd wet A
% QA% BZAE Hdsly) A 457 AGHAT0I2] 2F A
Moz wAFe] gton AHL WwEA 227t o] AS
£38AM 5&7 AFES F53 F7EH DC dA7] & AHE
sty F e oAxpiA e HusA A

E7) AFrlE Rt ey Ak MEdE E7stn 43E
T 5233 A% A& 92 T BRE 7}79 ol AE7-wA A
E, 7] &7, 948 9=, £37 , 2471 2 g9 I
A4 A ddVg 2E dALEE, d—’-‘?%’ﬁ?%—i&bﬂ A A
3 A% 7))o} [3][6]

BH 57 AE7E 27 E(self-starting)o] ¢t®ETh 222 A
E35l7] 48 ¥Ee zzrt "asit F pAFos dde g
1% e Fr429 96%0 ol2X 16}“‘ E71gz7t ¢4
o AYAA 48 A LA HE @Fel Uvh

E =RAE o Z|TwE F AEAET ¢ dY F7)
A7) 71EAAEAE A 011}71513 HBeg o] sl 24
Y gt §71 A% 71 FEAEVNE 3 o @A A
A §71Ago] 150V oj4e] #agte] wAEH #HAY A& SCR
o] $&sl: SCRl AH7t Bayxoez st BF F71 HF7
A7l 714 %E 96%0ldtdM gadYE FUdEd HHdA AR
7} AAE Robd SCR2AN B AE7F 524 HWA Srgz
2 A% Egez 7547 dAsH, A2 ALHE dY
22 £450] vetdth wald 715A 574559 99%0l A
A2 AL TAF 718 BYste A o7 FE¥D #A
b WA & SCRo] gl FZZ 7jMo] #asch

22 B

2.1 §7| S| KAV IBE S

AQUFANA QAo AEHE F71 AT ASAAYH,
%%, WA, ARGz Ayl AYES 29 219 Gehdd
o §7 AEAE AVl HA @) WEd myA WAl 34
Aol o HuxAe B AFF BAH % AFAZ 2
71715 Ak 223 S AAA) FAgl w4 S Auciele s
7} Basng B4 wxg& SCR2, SCR3 7t &#sted 29 229

Zol 3¥x WH7h SCRE $3h NAMFeZ 521 AL B 5

ik,

79 238 $I14E 06%eld EesE AFA0 FAAA 943
Age TYaR, dxr] HARe A8 Age ARTole=E
284 A% dgoz Askslel SCRI) FAAH AAAE AAY
ol 9% 19 233 2ol $71 AE/Z A W

11kV BUS Line

528

E PR L L |

Auto TR

52N

a%7 ndd

EMIERR

o
|
;—lﬁ w2y ZD%W;ECRZ]EW 22 A i 4

R3

r & & % oo
—M—}scna psll ns [pg KOTOR

—— ! d

<8l 2.1> E7|7|SAl
<{Fig 2.1> Initial starting.
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<Fig 2.2> Overvoitage generation.
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{5CA2 @ SCRARIEF|

{THER ae FAY

uXg gaaw |
on 1orna, o 2oma P Boene
Time
o VVEeVie) - HLY) v HSCRIK) . 3(R1) V(SCR2:A,0) + I{SCR2:A) « KSCR3:A)

<@l 2.5> BT} AM F7] Y 120V
<Fig 2.5> Rotor winding of induced voltage 120V.

; SCR2 W SCR3 BtEM |

o5 10.0ms 20.0ms 30.0m3 40.0ms S9ms
Time

~ V(V1:+¥1: -« NE1) < KSCRI:K) A{R1) V(SCR2:A,0) + {SCR2:A} - I(SCR3:A)

<1E 2.6> ETX} FM ]| et 150V
<Fig 2.6> Rotor winding of induced voitage 150V.

L EET e e )
|

on 10ms 20ma Soma “orme Soms
Time

= V(V1:+ 1)« (L1} - HSCRL:K) ~KR1) V(SCR2:A,0) - {SCR2:A) . HSCRI:A)

<R 2.7> $TX M FI] HY 250V
<Fig 2.7> Rotor winding of induced voltage 250V.

s [T HEh NEER
Lo T I I i P
200
0 .
O Ivun Alme SO
Time
o HSCRZ:A) + KSCRIA) » VIVZIeVZ) o V(VE4V3L) . V(VE+VAL) « (V) « V(V$e0)

<18 2.8> 0§xi7] £l A =
<Fig 2.8> Exciter input circumstances.

VTN SRS R N R N i L D EE

L AETaY

HEEKECE

e R L " S =\
Timo
» HSCRZAY» HSCRIA)  » V(VZ2ieV2i-) .« V(V3+V3-) WV{V4:+.Va-) o iV}~ VVE+0),

<@ 2.9> 0xP| Fe SIEx
<Fig 2.9> Exciter input synchronous separation.
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