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Study on improvement plans of ping-pong type ground protection for generator field winding

LAN Hua', ZHANG Bo', Al Tao', WEN Lin-chang’
(1. Northeast Dianli University, Jilin 132012, China; 2. Suqian Electric Power Company, Suqian 223800, China)

Abstract: Current ping-pong type field winding ground protections cannot detect the accuracy and sensitivity of winding affected
by voltage change. To remedy this defect, this paper uses an improved scheme for ping-pong type field winding ground protection, i.e.
a DC voltage is injected into field winding and switching-over circuit is connected in parallel with the injected voltage. Principle of
this improving scheme and the criterion for protection action are given, and several problems such as the calculation method of
grounding resistance are analyzed. Simulation results show that the accuracy and sensitivity of the improved scheme can meet the
requirement of practical operation.
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Fig.1 Diagram of ping-pong one-point-earth-fault protection

of generator rotor
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Fig.2 Diagram of injecting DC voltage on ping-pong one point
earth fault protection of generator rotor
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Fig.3 Diagram of earth resistance with electromotive force
change
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Fig.4 Diagram of improving ping-pong one-point-earth
protection of generator rotor
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Tab.1 Results of sensitivity and precision experiment of one
point ground fault protection

R, /kQ R/ Wiz
0.1 0.099 3 7Q
2 1.99 100
50 49.5 1%
100 98.6 1.4%
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Tab.2 Results of no field electromotive force change of one
point ground fault protection

EHB L/ ko N/ kO MERZE
0 0.01 10 O
1 1.04 40 O
5 4.97 30 Q
10 9.93 0.7%
20 19.82 0.9%
30 29.71 0.96%
100 99.58 0.42%

R 2 GRERY: AR NS LT i F 17 d
N JEE X e I LA HL s U5 T DA et R RE G
L

R IMHEETHIRBER
Tab.3 Results of field electromotive force change experiment of

one point ground fault protection

A k U/v R, A /kQ
1 0.2 500 475
2 0.2 450 46.2

5 MEXERETE@MOH
5.1 B BEITEAE

R FAILAE 1 1 i O A A3 I i B8 2H B AN W] 3 4
AR AEAT I o3 s H TR H W] 45 Al i 1 2
ANE A N AR E. BT A =
fEAE, B roet et &= R s, b
T BRAS I TR, ) LR R L S
M LB R, R U, (U] KRR g,
e W oK FE B Sy 600 Hz , £ T )5 Bt HL
Uk,l > Uk,2 LR Uk,N—l > Uk,N > Uk,N+1 - TRML P AT

Ul (Ul') 5

U __UN+IQJ+UAIQWA+LQW
LN — N

U _LQJ+LQ5+m+LQW+IQWH
LN+l — N

K 3 A U1,N+1 = Ul,N +

Uk,N+1 - Uk,l
N
HUR|U, o —U,y|< &0 R, FiIEREU,

HX UI,N+1 °

5.2 MR ERERZE
b T 7 L ity F R S 1) B PR S 1) g FEL OGS T G

S+ S, e, LUK RC RIS H, LR

FEA 5.

Sy S,

Ro Ro

[ 5 FF KX PRIP B EE IRIEE

Fig.5 Diagram of switch protection
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