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Fig.2 Excitation magnetomotive force
under normal condition

RSN F 21 LRI 352
(-

4 0
Fi(a)= If;r; W.-i ﬁcos( (2n - Da)
(1)

Hrr
W, | = I;Nksin(( 2 - 1) erzkﬁ (2)

K TN RE R s N, O e 55 bR 1 SE 4 I 5K
N o 5 FREE 0 R IEHE%

m & 1 BIEESnT A, ARG S F AN 3
3 REEEORIE S . IE R AT, A m U I R
HE/N . KBTI Z BT 55 30 AR EGR AR
A, KRGS F, S ihEEsh 3 F 033 0 2 AU
TEME(EZE S, W] KR A .

4
F.(a)=nl,—W,cos a (3)
T

P Ay AR 3 3 5 Dl 1 1 2 4 1) WR (L 46 3R
o BB G F Al 3R
F=F +F, (4)
f (1) X (3) v 50, AR HLIE # s 1T, S
Bl B Sl A e R0 AT VA B

2 WA EEREENIES

- BRI [) ] s A 5L B AN BT 3 s, Herp
eﬁil@]ﬁﬁﬁﬁ/ﬁi%)fﬂﬁ,l[ﬂﬂlﬁﬁﬁ%{ﬁﬂfq‘:ﬁ{ﬁ,rm%%
TR B PSR Lo G SR A LR

T'rsc

L

3 BT EE R
Fig.3 Model of inter-turn short circuit in rotor winding

R M e I ) L e e B I B v BELY 1A
PR TSR BT R, B 7 5 i TR 1S O, e
e St R B eEHR . BAL, BRS i )
P F RAWAZ R I 2.1 5
21 SE#HHHE

TEIEFEOLT , B — M N A e 7 GE 2l 27 A
P 4 SR R RERESh R BOE o B 4 g N ARG S
L REIE RS AN

F

4 R
Fig.4 Excitation magnetomotive force of a slot

Xt d R A D R R Sl A AT L fi



& AH) ALK 240

2 o0
Ffd(oz)ZIffZ W, cos na (5)

T a=1
Ho

W@lzzvmyn(n(y +22¢6)) /rz (6)

N N B SE 2 4R

A1) FI3X(5) mT I, 232 26V B g i ik, <
B LG Sh 3 B R A AR AR RS A YO I 0
B A, RIS 2o | AEUGR I R IIET 3 B,
JEL B L RH s BT 1A 22 (75 S % B AR B BT I/, A
1M BUMBE RIS R N I o T 5 REL L Ui i
BRI, Xof SCEE i I vk B0 2 ) TR 2208 5 ¢
PAE RO s B, i sh % Fi(a,,t) AT 3%
VR

Ff(am’l) =

4 3
B W, eos((2n - D) (ot +a,)) -
=1

P
];72 W, cos(n(wt + a,,)) (7)
T =1

S I AR o, TR S AR A s 0 A
HURIR o A3 (4) A7) R B [ a] J i
BB 2, OB B 3 B i B R A R, HL
Bl 2.4 YAB U
22 EFHRAZ-HEZEER

DL A AR, S Sr A RE O 56 S 3 W B AR,
KIS Fime S H LR, RLMHIN a)a, LHESEH
HUBH s Loy Lo 30N @) vay SRS GEALHLIES 0 0 SO
Wi e I3N ) ay SCREBEIIEN RLBh# . IE
TORDL T, PSS B, ROV HL Bl 4 | S LI L 52
FEPHHTIIARSE | I P S L R 250 O,

5 EFHREAFKRIHEIARER

Fig.5 Parallel branch circulating current
model of stator winding
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Fig.6 Flow chart of online fault location
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Table 1 Model parameters of new
synchronous condenser
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Table 2 Analysis of simulation data of
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Fig.10 Cross section of rotor silicon steel sheet
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Fig.11 Test results of rotor inter-turn short
circuit fault in slot 1
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Fault location method for rotor inter-turn short circuit of

new synchronous condenser
SUN Chuan', XU Gang', LI Chengbo®, WEI Chao’, WANG Wei’, CHENG Ming’

(1. Jiangsu Frontier Electric Power Technology Co.,Ltd.,Nanjing 211100, China;

2. School of Electrical Engineering, Southeast University , Nanjing 210096, China)
Abstract: The inter-turn short circuit fault of wingding is a typical serious fault of the new synchronous condenser,which has a
serious impact on the long-term operation of the condenser and the stability of the power grid. In order to ensure the reliable and
stable operation of the new synchronous condenser,a method of online diagnosis and location of rotor inter-turn short circuit fault
is proposed in this paper. Based on the distortion of the air-gap magnetic field magnetomotive force caused by fault it is deduced
that the phenomenon of even harmonic circulation will occur in the same phase and double branches of the stator. Through
Fourier decomposition of the branch circulation,the obvious characteristic quantity of harmonics is extracted and analyzed. It is
concluded that the characteristic quantity is only related to the spatial position of the rotor where the fault is located, and has
nothing to do with the number of fault turns. Therefore , this characteristic quantity can help realize fault diagnosis and location.
Based on the TTS-300-2 type synchronous condenser which has been put into use on a large scale, a simulation model is
established with the actual condenser in the finite element software while an experiment platform is developed with a condenser
simulator for experiments. The simulation and experimental results validate the effectiveness of locating rotor inter turn short
circuit faults through branch circulating current harmonics.

Keywords : synchronous condenser ;inter-turn short circuit fault; magnetomotive force ;fault location ; finite element ; rotor winding
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