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Fig.1 Schematic diagram of measuring circuit
based on super-capacitor
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Fig.2 Waveforms of discharging current and
terminal voltage when charging voltage is 10 V
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u(t)=R(1,t)i(t)+Ldi(t)/dt (1)
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Fig.3 Block diagram of system hardware
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Table 1 Peak value of discharging

current for different values of C,
when r=6.3m{) and U.=30V

PR /T R /A
54 31504
63 3174.1
83 3196.9
110 3210.7
165 3233.8

R2 ARBHRERFHNET, BEEPHE
FiRIEE (C=165F,U=30V)
Table 2 Peak value of discharging current for different
values of r,when C=165F and U=30V

2 LA B /mQ) JHCHL HL LI R/ A
6.3 3233.8
9.5 2374.8
12.5 1853.5
16.3 1613.4
18.1 1431.1

R3 ARRERET,EEAPAEBRIEER
(C=165F,r=6.3 m(})
Table 3 Peak value of discharging current for different

values of U,when C=165F and r=6.3 m()

FEHRAE/V THCHL L TRV AR/ A
10 1121.2
15 1488.5
20 20284
25 2602.2
30 3233.8
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Fig.4 Flowchart of system software
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Table 4 Measuring results for standard resistor of 100 ()

FHEEE/V O BCRRRERE /A FEEEH /0 AR /%

1434.8 99.10 0.90
1488.5 99.26 0.74
15 1419.0 99.18 0.82
1434.0 99.14 0.86
1443.1 99.15 0.85
2009.8 99.94 0.06
2009.9 99.88 0.12
20 2031.3 100.03 0.03
2028.4 100.12 0.12
1996.7 100.13 0.13
2602.6 100.59 0.59
2616.3 100.66 0.66
25 2604.9 100.58 0.58
2631.8 100.61 0.61
2636.2 100.70 0.70
32205 100.22 0.22
31734 100.01 0.01
30 32394 100.36 0.36
3233.8 100.06 0.06
32522 100.28 0.28

x5 ARMEBETUESER

Table 5 Measuring results for different standard resistors

FEIE /v HRBAREE / wQ WEE / pQ FXRZE /%

60 59.62 0.13

100 100.11 0.11

300 300.89 0.29

30 500 501.76 0.35
1000 1003.14 0.31

1500 1505.43 0.36
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Fig.5 Schematic diagram of GIS fault
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Table 6 Comparison of measuring results between proposed system and
traditional DC loop resistance tester

il 2 HILH L /A i HLU /A ] 2% L BE /)
WA RSO RS A RSO RS WAL ARSI R 5
1 100 — — 1092.72 301.4 320.50
200 — — 1394.67 307.8 321.01
3 600 — — 1672.54 319.6 321.09
R CISHERET , AXREE5EAERVIX N E LR
Table 7 Comparison of measuring results between proposed system and
traditional DC loop resistance tester when GIS is in faulty condition
Sk A LU LR /A Mt /A ] i B/ Q)
o WAL ASCEE RS WU ARG RS WA ARSI R
100 — 1042.53 943.3 968.48
GIS 1] B + fii 3k
(A 63 mm) 200 — 1344.66 955.0 968.73
600 — 1643.33 960.3 970.84
100 — 968.44 958.9 971.78
GIS 11 B + fish 2k
(A 48 mm) 200 — 1322.99 962.3 974.22
600 — 1613.15 965.7 985.70
100 — 973.70 979.2 1052.76
GIS IR + i3k 200 — 1300.96 979.9 1061.28
(#fi A 28 mm) : : :
600 — 1602.31 — 1063.51
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Influences of insulation monitoring system on rotor grounding protection

during DC excitation process and countermeasures

LI Huazhong,CHEN Jun,ZHANG Qixue,YAN Wei

(Nanjing Nari-Relays Electric Co.,Ltd.,Nanjing 211102, China)
Abstract: The improper alarm or trip of rotor grounding protection during the DC excitation is analyzed
based on a field case. The circuit composed of the DC insulation monitoring system and the rotor grounding
protection is analyzed,and the calculation formula of rotor grounding resistance is deduced,which shows that
the rotor grounding resistance is related to the grounding resistance and balance resistance of DC insulation
monitoring system. When the resistor settings of rotor grounding protection are biased towards sensitivity,if
the grounding resistance of DC insulation monitoring circuit is not large enough,the rotor grounding
protection may improperly alarm or trip. Corresponding solutions are given based on the theoretical analysis.
Key words: electric generators; relay protection; rotor grounding protection; DC excitation; DC insulation
monitoring
bbbt ettt sttt bbb e

(L#% 169 W continued from page 169)

[24] LANDRY M. An improved vibration analysis algorithm as a diag- W E K IR R GIS K A0 7 @ e st R T
nostic tool for detecting mechanical anomalies on power circuit 1 (E-mail :2010282070205@whu.edu.cn) ;
breakers[J]. IEEE Transactions on Power Delivery,2008,23(4): 2 ok X (1953 —), B , L P YN , #
1986-1994. : BOETR AR RS @RS

[25] BRAUNOVIC M,MYSHKIN N K,KONCHITS V V. Electrical \ W R W A& M
contacts fundamentals,applications and technology [M]. Boca _ F AW (1979—), B AR ITA, B4
Raton, Florida, USA : CRC Press Inc,2006:67-75. P T 420 , J . TENERALLGEL A

H &R T AE ;
EEE T ®OH(1979—), F T KBA &K HE T

A (1986 —), B HAXRA HERLE NRESG  AABZLELSLEHER BAREREL

Loop resistance measuring system based on kA-level impact current
ZHOU Li',LU Tiecheng', LUO Rongho?,ZHANG Bo', WAN Jiawei',
YU Guangkai', HU Taishan'
(1. School of Electrical Engineering, Wuhan University , Wuhan 430072, China;
2. Foshan Power Supply Bureau,Guangdong Power Grid Corporation, Foshan 528000, China )

Abstract: Since the accurate loop resistance measuring of GIS(Gas Insulated Switchgear) contacts is helpful
to reduce GIS failure probability,a loop resistance measuring system based on kA-level impact current is
proposed. Its hardware consists of IPC (Industrial Personal Computer), charging module, main discharging
circuit, voltage sensor and digital signal processor. The flowchart of its software is given. The field tests for
the GIS equipments of a 500 kV substation show that,the system can generate kA-level impact current on
field and its sensitivity and accuracy are higher than those of traditional DC loop resistance tester.

Key words: kA-level impact current; super-capacitor; gas insulated switchgear; contactor; measurements;

loop resistance
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