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Fig.1 Schematic diagram of dual-configured
rotor one-point grounding protection
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Fig.3 Simulative current and voltage
of AC circuit
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Fig.4 Equivalent circuit of rotor one-point grounding
protection with DC-injection
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Fig.5 Equivalent circuit of rotor one-point
grounding protection with AC-injection
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Fig.6 Schematic diagram of cooperative mechanism
of dual-configured rotor one-point
grounding protection
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Tab.1 Grounding position and inductance value between
grounding point and plus or minus end of field winding
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Tab.2 Test results of grounding resistance compensation for DC loop
R, & LV 0] A Al LU I R R, M L 0] R i L ] R S
fH/kQ RAVHEAM/KQ %/% R IEM/AQ B:3%/%| (/KO RATHAE/KQ 8R2/% R ITFM/AQ B2%/%
0 0.0383 3.83 0.0112 1.12 0 3.7924 -24.15 49132 -1.74
0 0.5 0.028 1 2.81 0.0102 1.02 5.0 0.5 44101 -11.80 49426 -1.15
1.0 0.0383 3.83 0.0114 1.14 1.0 3.7578 -24.84 4.9063 -1.87
0 0.1047 4.70 0.0993 -0.70 0 5.8091 -41.91 9.7721 -2.28
0.1 0.5 0.0984 -1.60 0.0989 -1.10 10.0 0.5 7.9887 -20.11 9.8917 -1.08
1.0 0.0951 -4.90 0.0993 -0.70 1.0 6.8350 -31.65 9.7443 -2.56
0 0.5355 7.10 0.4942 -1.16 0 7.0649 -52.90 14.5770 -2.82
0.5 0.5 0.4875 -2.50 0.4940 -1.20 15.0 0.5 10.9650 -26.90 14.8470 -1.02
1.0 0.4518 -9.64 0.494 1 -1.18 1.0 8.3003 -44.66 145150 -3.23
0 1.0138 1.38 0.9874 -1.26 0 10.3530 -48.24 19.3300 -3.35
1.0 0.5 0.9637 -3.63 0.9880 -1.20 20.0 0.5 13.4870 -32.57 19.8080 -0.96
1.0 0.9393 -6.07 0.9871 -1.29 1.0 11.3500 -43.25 19.2220 -3.89
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Tab.3 Test results
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TMERAE(C,=4 pF) BT (C,=4 pF)

WEEAQ  RE/% WEMEAQ B2/ WEEAKQ RXE/% WEEAQ  RE/%
0 0.0483 4.83 0.0132 1.32 0.0419 4.19 0.0112 1.12
0 0.5 0.048 1 4.81 0.0112 1.12 0.0495 4.95 0.0102 1.02
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0 0.0972 -2.80 0.1014 1.40 0.1064 6.40 0.1024 2.40
0.1 0.5 0.0978 -2.20 0.1009 0.90 0.1078 7.80 0.1019 1.90
1.0 0.0973 -2.70 0.1015 1.50 0.1063 6.30 0.1025 2.50
0 0.4907 -1.86 0.5017 0.34 0.5143 2.86 0.5048 0.96
0.5 0.5 0.4953 -0.94 0.5007 0.14 0.5153 3.06 0.5037 0.74
1.0 0.496 1 -0.78 0.5009 0.18 0.5111 222 0.5050 1.00
0 0.9897 -1.03 1.0136 1.36 1.0347 3.47 0.9970 -0.30
1.0 0.5 0.9891 -1.09 1.0105 1.05 1.0325 3.25 0.9979 -0.21
1.0 0.9885 -1.15 1.0127 1.27 1.0337 3.37 0.9960 -0.40
0 5.0929 1.86 5.0572 1.14 5.0830 1.66 5.1050 2.10
5.0 0.5 5.0927 1.85 5.0364 0.73 5.0917 1.83 5.1014 2.03
1.0 5.0232 0.46 5.0623 1.25 5.0832 1.66 5.1023 2.05
0 10.206 2.06 10.183 1.83 10.288 2.88 9.6013 -3.90
10.0 0.5 10.224 2.24 10.107 1.07 10.224 2.24 9.7437 -2.56
1.0 10.236 2.36 10.160 1.60 10.256 2.56 9.6097 -3.90
0 15.232 1.55 15.373 2.49 15.151 1.01 14.114 -5.91
15.0 0.5 15.221 1.47 15.278 1.85 15.152 1.01 14.238 -5.08
1.0 15.280 1.87 15.370 2.47 15.298 1.99 14.170 -5.53
0 20.021 0.11 20.217 1.08 20.560 2.80 18.742 -6.29
20.0 0.5 20.124 0.62 20.210 1.05 20.524 2.62 18.790 -6.05
1.0 20.350 1.75 20.210 1.05 20.554 2.77 18.730 —-6.35
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Dual-configuration of rotor one-point grounding protection
LIU Xiaobo,LIU Wanbin,BAO Minglei,ZHANG Zhiyong
(Guodian Nangjing Automation Co.,Ltd.,Nanjing 210032, China)

Abstract: A dual-configuration scheme is proposed for rotor one-point grounding protection,which is
composed of the rotor one-point grounding protection with DC-injection and the rotor one-point grounding
protection with AC-injection. Each protection can operate independently or cooperatively with the other one.
Its basic operating principle and the calculation of grounding resistance are introduced. The test results
show that,for the rotor one-point grounding protection with AC-injection,the error of its grounding resistance
measurement is small when the grounding point is located in the middle of excitation winding;the influence
of excitation winding inductance on the measurement can normally be ignored;the influence of DC loop on
the measurement is little when the grounding resistance is less than 1k{),otherwise it should be compensated;
the grounding capacitance of excitation winding has great influence on the measurement,and only the
grounding resistance less than 10 k{) can be accurately measured when the grounding capacitance is greater
than 5 pF,otherwise it fluctuates obviously due to the AD resolution of protection. Conclusion:the grounding
resistance less than 10 k{) can be more accurately measured by the rotor one-point grounding protection
with AC-injection while the grounding resistance greater than 10 k{) can be more stably measured by the
rotor one-point grounding protection with DC-injection.

Key words: rotor grounding; injecting DC power; injecting AC power; double configuration; relay
protection
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Interface simulation platform of stability control device

in dynamic simulation of power system
ZHOU Bowen',YANG Jun',SONG Xinli*, WU Guoyang®,SUN Yuanzhang'
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. China Electric Power Research Institute, Beijing 100085, China)

Abstract: Aiming at the shortness of SCD(Stability Control Device) model used in common simulation
programs,an SCD model for the dynamic simulation of power system is proposed with its modeling methods
and its ISP(Interface Simulation Platform) is developed. The combined calculation of ISP in PSASP is
implemented via UPI and the transient stability simulation is carried out. Results show that,the combined
simulation of ISP and PSASP represents the working process of actual SCD more accurately and reflects the
dynamic behavior of power system during faults more factually.

Key words: stability control device; models; interface simulation platform; transient stability; PSASP;

computer simulation



