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New measuring method of insulation impedance based on additional resistant method

ZHAO lJian-wen
(Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: The existing insulation impedance survey methods are unable to examine the difference between insulation resistant and
distributing capacitance. This method puts forward a new insulation impedance survey method with a resistant adding single-phase
line and the calculating expressions of insulation resistant and distributing capacitance. The correctness of the new method is proved
by using simulation software MATLAB. After adding a suitable resistant to one phase line of power network, through checking the
zero-sequence parameters, insulation resistant and distributing capacitance can be calculated. This method is of precision, easy
actualization and extensive application. At the same time, it can be used for measurement of different low current grounding systems.

Based on this new method, the insulation impedance survey will be intelligentized by microprocessor.
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Fig.1 Zero-sequence active and reavtive network
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Fig.2 Vector diagram of zero-sequence network
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Tab.1 Metrical data of resonance grounding power systems which added resistant to line’s forepart and lacked compensating

R, U, 1, ) r Ar% C AC%
100 224.7 0.0322 53.09 34.86 -0.40 0.403 4 0.85
200 222.7 0.031 93 53.11 34.86 -0.40 0.403 4 0.85
400 222.7 0.031 93 53.11 34.86 -0.40 0.403 4 0.87
600 215.1 0.030 83 53.11 34.86 -0.40 0.403 4 0.85
800 211.3 0.03029 53.20 34.94 -0.18 0.403 6 0.90
1000 207.6 0.029 76 53.24 34.97 -0.09 0.403 6 0.90
1200 203.9 0.029 24 53.27 34.98 -0.05 0.403 7 0.92
1400 200.3 0.028 72 53.31 35.01 +0.05 0.403 7 0.92

2
Tab.2 Metrical data of neutral ungrounded power systems which added resistant to line’s terminal

R, U, 1, 9 r Ar% C AC%
100 212.21 0.082 031 77.19 35.00 +0.00 0.400 1 +0.03
200 2101 0.081 171 77.19 35.01 +0.02 0.400 1 +0.03
400 204.91 0.079 21 77.19 35.01 +0.02 0.400 1 +0.03
600 199.11 0.076 971 77.19 35.00 +0.00 0.400 1 +0.03
800 192.91 0.074 561 77.19 35.01 +0.02 0.400 1 +0.03
1000 186.31 0.072 031 77.19 35.00 -0.01 0.400 2 +0.05
1200 179.61 0.069 451 77.19 34.99 -0.03 0.400 3 +0.07
1400 172.91 0.066 861 77.19 34.99 -0.03 0.400 4 +0.11

3
Tab.3 Metrical data of neutral point via resistance grounding power systems which added resistant to different length lines

Sepr K U, 1, 9 r Ar% c AC%
0.5 45.10 02265 1.07 140.86 +0.61 0.099 -0.44

1 44.09 02225 2.14 69.81 -0.28 0.200 0 +0.00
2 42.13 0.2149 4.24 34.52 -1.38 0.400 4 +0.08
3 40.29 0.207 9 6.30 23.27 -0.27 0.601 1 +0.18

4 38.54 0.201 4 8.31 17.55 +0.33 0.801 8 +0.22

5 36.89 0.1955 10.27 13.98 -0.16 1.003 0 +0.30

MATEER T 1 R i (58 3D,
Fo Ve B R AR AL BN (R 1~ 3), T8
WATRAME AL P /MR B R 5, A REME
Tl B0 b 24 2k P BEL R DO M FEL 2 o BRI L

Ferf ks TR A AL ZE (el R
WA Do AT 7r ), wn] v 5 4 S Ha BE
RIS iy FE AR o B A BELVE D R 4 S S HUR A T
P



AR B R BELI B R ) 4 S BH B R T 1% -55 -

A SCHRE H AR B o e BRI e R £ % BEL BT A
EHAA LU RS

D HER A Y, R RGAHYTIEw
AKIFRIBAT, DR E 2 A, % v R 1) I
BAT I R AR

PDRRZES 3UEE 7GR = e v S N N S R S
H, BEL ) b AR AR 5 S B AL 1) % 2 AN S0 40 % 2 501
T AR 2, B hn H BEL 2 2 2 5 400 D 3
KRS, R ZEAETET %,

3D B o v BELIN 8 40 25 BELTC ) 2 T B TR
PESSREEI RS PP A R P ) e b i &R
g P I BH B I R AN R L LY
B A2 E N

4) IR RIE AN R BRI UK TE, (H
TS A . HARSZH, s Rk
K E B 7 AL A TR e oy i, TSR
fRT8A, 38T LIE R GE, AR VEEE K AE I
Fr AN R AR, 95 S = A R BT 5
FMLSE BRI Ny, SRy, X CPU R,
AT SN Tl

50 B o e BELEL 119032 B 2545 2% 1S F I 1 22 4
IR ) R A s 40 6 KV FELM, B E BEAEL AT 500
Q~1000 Q, AEIER TIE%IE, & 2~3kW,

6) HET- M BRI A, I DSP
SR IV SR A Dy S P L B TR A AL o

(1] ZHEse. b RSB [MAES: g HRsAL,
2002.
LI Run-xian. Practical Grounding Technology of Medium Pressure
Network [M]. Beijing: China Electric Power Press,2002.

(2] FFaE, 275K, FEAKR. 10 KV RGN b i 2 s st i k. [3]. 4k s
#%,2000,28(9):56 -58.
ZHENG Nan-yan, CHU Fang-qiu, CHENG You-fa. Measuring of Ground
Capacitive Current of 10 kV System[J]. Relay,2000,28(9):56 -58.

(3] *EMu, FEEMS, Mk, 4. R M R A B R B SR
T (1. FBINR2E2E4], 2005,26 (2) :51-54.
LIAN Hong-bo, PEI Shan-peng, QU Yi-long, et al. Automatic Tracing
of Grounding Capacitance Current in Resonance grounding Power
Systems[J]. Journal of Zhengzhou University, 2005,26 (2) :51-54.

(4] LS, 5Kk 6~66 KV 1Ly RGTHUA IR F ShEREAFM2 K45 ik
A I RN [7]. IR HJ7,1998,31 (1) :67-68.
YUAN Jin-ling, ZHANG Tao.Theory and Application of Capacitive
Current Automatic Tracing Compensation and Grounded Line
Selection in 6-66 kV Power System [J]. Electric Power,1998,31

(1) :67-68.

(5] RREHARZR, #ia M, DG 5. T5C AR I ox) 3 fE 2 LI IR A 5
(], HUJTHIZREE,2004, (1): 39-40.
OUYANG Xu-dong, SUNYan-zhou, QIUYu-chang. Measurement of
Capacitive Current in Power Distribution Network Using Current
Injection Methods[J].Power Capacitor, 2004,(1):39-40.

[6] Griffel D, HarmandY, Leitloff V, etal. A New Deal for Safety and
Quality on MV Network [J]. IEEE Trans on Power Delivery, 1997,
12(4):1428-1433

2006-08-08 2006-10-10

1973- ,
-mai I :xkdzhaojw@163.com

51 continued from page 51
DING Xiao-ying, WANG Xi-fan. Transmission Loss Modification in
Location Marginal Prices Calculation[J]. Automation of Electric
Power Systems, 2005, 29(22): 14-18.

[9] Shu T, Gross G. Transmission Loss Compensation in Multiple
Transaction Networks[J]. IEEE Trans on Power Systems, 2000,
15(3): 909-915.

[10] 5KAKIE, SCARHE, FZIE, &8 B0l 2 B LR (] - EOR,
2003, 27(8): 1-9.

ZHANG Yong-zheng, WEN Fu-shuan, YAN Zheng, et al. A Survey of
Transmission Congestion Management in Electricity Markets[J].
Power System Technology, 2003, 27(8): 1-9.

[11] Singh H, HAO Shang-you, Papalexopoulos A. Transmission Congestion
Management in  Competitive  Electricity ~Markets[J]. IEEE
Transactions, 1998, 13(2): 672-680.

[12] 202K, $MEE, sQWEG. e AT ST H50RE 7 W s U AT 5[]
T E HUHL TR AR, 2002, 22(1): 85-89.

LI Wei-dong, SUN Hui, WU Ya-guang. Research on Rule for Losses
Allocation in Transmission Cost Calculation[J]. Proceedings of the
CSEE, 2002, 22(1): 85-89.

[13] Xk, G4 MrAHZENLL NI LMP J5iE[)]. #RH),
2004, 32(8): 26-29.

LIU Lin, HOU Zhi-jian. LMP Method for Electricity Pricing During

Power Transmission Congestion[J]. East China Electric Power,2004,
32(8): 26-29.

[14] YLHE, SEEAF. SCREBUME T METT 070 i i 00 450 2 1E 20 TE o 10 3 T
[31. HMEAR, 2003, 27(6): 7-12.
JIANG Hui, PENG Jian-chun. Application of Branch Power Loss
Allocation Method in Fair Allocation of Transmission Power
Losses[J]. Power System Technology, 2003, 27(6): 7-12.

[15] Bernard J T, Guertin C. Nodal Pricing and Transmission Losses[Z].
2002.

[16] F/KR, ¥AL3C. Wiz 5 M5 /(0] o0 R4 H a1,
2005, 29(6): 35-38.
WANG Cheng-min, JIANG Chuan-wen. Network Losses Allocation
Method Based on the Market Equilibrium Principle[J]. Automation of
Electric Power Systems, 2005, 29(6): 35-38.

2006-07-18 2006-10-16
(1976-)

; E-mail: lyghal 1@163.com
(1942-) , , ,



