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ABSTRACT: Generator stator ground faults are the most
common faults in the control rod drive system of a nuclear
power plant. Accurately solving the winding fault location is of
great significance for rapid fault maintenance and power
supply recovery. Based on the spatial structure characteristics
of the generator stator winding of the rod-controlled power
supply system, the geometric modeling of the winding potential
characteristics under the

distribution Zig-Zag winding

connection mode is carried out. Based on the spatial
distribution characteristics of winding potential, the winding
fault location method is constructed to realize the precise
positioning of the whole winding. PSCAD/EMTDC simulation
analysis and dynamic simulation test verify the accuracy of the
proposed method, and prove that it is not affected by the
grounding fault location, transition resistance and generator

operation status.

KEY WORDS: rotating asynchronous machine; stator ground
fault; winding fault location; Zig-Zag wiring form; spatial

distribution characteristics of winding potential
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Fig. 1 Schematic diagram of the overall structure of the
control rod drive mechanism system of the nuclear
power plant
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Fig. 2 Schematic circuit diagram of single-phase
grounding of stator of RAM system generator
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Fig. 3 Neutral zero-sequence voltage trajectory of stator
ground fault
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Fig. 4 Conventional and actual winding potential

distributions after considering the phase distribution of
winding potential
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Fig. 5 The actual winding potential distribution of phase
A under the existing turn potential analysis unit
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A considering the spatial distribution characteristics of
the winding potential itself
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Fig. 8 Simulation results of fault location under different fault conditions
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Fig. 9 Simulation results of existing method under different fault conditions
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Table 3 Simulation results of existing method and error

SchriiRir s RO MORAERE ERRE%

500 0.30770 4.75

0.29375 1000 0.307 82 4.79
5000 0.30847 5.01

500 0.56528 3.96

0.54375 1000 0.56561 4.02
5000 0.56795 4.45

500 0.82748 425

0.79375 1000 0.82796 431
5000 0.83026 4.60

F4 EPMSNEEMNEMBEEMAEERRIRE
Table 4 Simulation results for fault position near the
neutral point side

WEAEe  IEHEMRQ WREMSHR G RE %
100 0.04379 0.08
500 0.04378 0.07
0.04375
1000 0.04377 0.05
5000 0.04371 0.10
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75, BHGHIERTT AR M S Bl LA
[l Zig-Zag #2773, H & MR A58 4173 ] FL 34
AR, Bl BT s BEAIE AL AL T LU T A
SCHT A TE A7 07 VR BRI o

*5 HRAWHESH
Table 5 Parameters of the dynamic experiment model

ZH Bl
K HNLA E/KVA 15

HUE HUE/V 400
REAR G S 2
RS Ht 1
ISYiiE 48

JebJE L LS B 7 5 LR PH 2
SediE Ry A\ Zig-Zag 14877 1\

BRI S E W 10 Fros o

ERIALAH F A E ToAHk, ki &
EREN 6.5% 20%1 46.5%kk. &Lk
T2k LR B8 ARE, A DASZEILN AN [ i o B RS [+
T YR PR RELAR V0L R 0 R P AR A,

PABH S IGHLZH 2 AL T 2548 50% 57 E AN
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T I TR B AR PH A8 e R B E L 100 QI
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Fig. 10 Physical diagram of the dynamic experiment model
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Fig. 12 Ground fault location calculation results
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Table 6 Experimental results for fault position near the
neutral point side

WA E a/% I RYQ SUEIE DL W LA R @ /% IRE el%

TR 6.52 0.35
6.5 100 50% 513, 6.53 0.39
i 6.53 0.41

T 6 AT UL H, B i g 2R 7E 3 v s,
AR T A SR T LAY B 52 e, s i
ELE 1%L R, BE T A SR I 1A 2t
5 4ZEip

N A A L R R LR R LR A E T A
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SENLITE, LR 4

D B% F IR A HBHLE TS8R ] Zig-Zag $54%
Ji AEBURSA AT S E G B R B
4 G H R 207 AT e A SR B
SAET K o

2) S RN v R R R R R AE AN SR
AR AR i, AR FLE TS84 AS B 41
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PUE IR E AL 5, ATSeBl e SR E R s
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3) PSCAD /i E Hr Mz B 38 E 1 P 75
IRIOHERTE, EALIRZEAE 1%LLT, FFRIIASCT
FRITEAZHEALE 3 P i AR LIE AT Tt
s, B BGRM TRESCHTE.
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