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In general, the influence of arc resistance caused by short-circuit fault on power system frequency b RS

stability is slight, so arc resistance effect is usually neglected in simulation. However, when the duration KA
of protection failure far exceeds the duration of usual short-circuit fault, the affect of arc resistance
effect on power system frequency stability cannot be ignored. The influence of arc resistance effect on PubMed

power system frequency stability is researched, and based on the recorded data of the fault occurred
in Hainan power grid in 2005, the influences of frequency bias coefficient, died-zone and outage of
governing system on power system frequency stability are analyzed, and taking arc resistance effect
taken into account the fault process is well fitted. Simulation results show that in the analysis on power
system frequency stability the arc resistance effect should be taken into account while the duration of
fault is long.

Keywords: frequency stability arc resistance frequency bias coefficient dead-zone of
governor power system simulation

WeFE H A 2011-01-24 1[5 H #1 2011-03-01 M %%k & A7 H #§ 2011-10-12
DOI:
HETH:

& RAE B
TEH R

{YE#& Email: zhaogiang@epri.sgcc.com.cn

2% K-

[1] DL 755—2001 14 A RSLRTE 74T\ ARIHE[S].  [2] DL/T 1040—2007 4 A BRI E H 4T\ kRife
[S]. [3]DL/T 428—2010 "F4E A RILHE W IATNARHELS].  [4] =FME. Bk i R i it 1) B ol
[J]1. WA EZE%, 2002(4): 1-4. Yuan Jixiu. Emergency control for preventing frequency collapse
of power system[J]. Electric Power Automation Equipment, 2002(4): 1-4(in Chinese). [5] 2L, &
W, JEFRAF, . RACHMIR SEE LIRS RI]. BMER, 2004, 28(6): 22-25. Wei Qinghai, Lu
Shun, Fan Dongchun, et al. Relation of frequency in Northeast power grid to power flow in tie-line
between Northeast and North China Grids[J]. Power System Technology, 2004, 28(6): 22-25(in
Chinese). [6] M5, BR. )7 I RGINFEE AT Z7E3]. HIEW Sy, 2010, 43(5): 7-



11. Zhao Qiang, Zhao Liang. Study on dynamic frequency characteristics and under-frequency load
shedding scheme for Southern power grid[J]. Electric Power, 2010, 43(5): 7-11(in Chinese). [7] Xl
POWE, ARPRRE, ARSE, 4. e be R & 0 A L2 B o (1 L OIURR PR b PR B R SRR [3]. P B L TR A2 AR
2008, 31(28): 62-67. Liu Hongshun, Li Qingmin, Zou Liang, et al. Secondary are characteristics
and single-phase autoreclosure scheme of EHV transmission line with fault current limiter[J].
Proceedings of the CSEE, 2008, 31(28): 62-67(in Chinese). [8] 4&JBUf, HMEZR, W, HIBAMERZT
PR B 2 B L AN S B E[0]. AT RS A BL, 2007, 31(5): 7-12. Chai Xuzheng, Liang Xidong,
Zeng Rong. Secondary are parameters characteristics of long distance series compensated
transmission lines[J]. Automation of Electric Power Systems, 2007, 31(5): 7-12(in Chinese). [9] Hi
NERGEwRRE SN SRSV dest: TEE bR, 2001: 91-92.  [10] ki w. mHEHEAR
M. Jbnt: BUBCDL R, 1982: 9-46. [11] TA(=, BEEE:, MRAEETR. RO MEAT B
EPE[]. PEENLT AR, 2000, 20(9): 59-63. Yu Daren, Guo Yufeng, Xu Jiyu. The primary
frequency regulation stability of paralled turbo generators[J]. Proceedings of the CSEE, 2000, 20(9):
59-63(in Chinese). [12] &5k, EENEL XA, 4 R ELIR R GEMR R SRR 9], F ML
A, 2009, 33(8): 35-40. Zhao Qiang, Wang Limin, Liu Zhaoxu. Study on dynamic frequency
characteristics and coordinative under-frequency load shedding scheme for nationwide interconnected
power grid of China [J]. Power System Technology, 2009, 33(8): 35-40(in Chinese). [13] &/, &
HE, R, F.OREERODHLA - UORBIERER T[], RS ABIME, 2008, 32(24): 52-56. Zhu
Wei, Tan Xiyi, Tang Yingjie, et al. Analysis and research on primary frequency modulation of the
turbine generation unit [J]. Automation of Electric Power Systems, 2008, 32(24): 52-56(in

Chinese). [14] =AM, ERALRET N RGEHRPMEFP]. T EBILTRYR, 2005, 25(7): 70-74.
Wu Jiekang. Frequency estimation of power systems in transient processes[J]. Proceedings of the
CSEE, 2005, 25(7): 70-74(in Chinese). [15] %W, BRfhisk, W%, 2. WD RGAP RIRE H%
[J1. PEEN TR, 2004, 24(6): 70-72. Zeng Qiming, Chen Weile, Xie Zhitang, et al. A new
tracking algorithm for power system frequency[J]. Proceedings of the CSEE, 2004, 24(6): 70-72(in
Chinese). [16] &5, 5KWY, Xy, &%, RGVMHUFRERMEN AR FGE PERIEI L], IR, 2011,
35(3): 69-73. Zhao Qiang, Zhang Li, Wang Qi, et al. Impact of load frequency characteristics on
frequency stability of power systems[J]. Power System Technology, 2011, 35(3): 69-73(in

Chinese). [17] NERC Training Document. Understand and Calculate Frequency Response. [2003-02-
20]. http: //www.nerc.com/fileUploads/File/ Training/Webinar-Generator-Frequency-
Response.050509.pdf. [18] Kosterev D N, Taylor C W, Mittelstadt W A. Model validation for the
August 10, 1996 WSCC system outage[J]. IEEE Trans on Power Systems, 1999(11): 967-979. [19]
Pereira L, Undrill J, Kosterev D, et al. A new thermal governor modeling approach in the WECC[J].
IEEE Trans on Power Systems, 2003, 18(2): 819-829. [20] Pereira L, Kosterev D, Davies D, et
al. New thermal governor model selection and validation in the WECC[J]. IEEE Trans on Power
Systems, 2004, 19(1): 517-523. [21] FRES, oKUK, 2=, 2. WRHEM “9. 267 KRS K
SMTE REEI]. B ARG HSME, 2006, 30(1): 1-7. Tang Siging, Zhang Mi, LiJianshe, et al. Review
of black out in Hainan on September 26th: causes and recommendations [J]. Automation of Electric
Power Systems, 2006, 30(1): 1-7(in Chinese). [22] K L, XM, ZKE. BARGRESFF KHE
T B G RT  HAs T VR0 HT 3], MR, 2008, 32(23): 44-49. Song Xinli, Liu Zhaoxu, Li
Yongzhuang. Analysis of speed governing system model for fossil fired power plant and its application
in power system stability simulation[J]. Power System Technology, 2008, 32(23): 44-49(in
Chinese). [23] [ R0, 5 HL M 20054 “9.26” 3 W i it K IR 5 H0 S0 S ST [RT. b
A PEEAREAIITIEE, 2009, [24] BRAETL, BUMGE, P0G, SRR H ST U L2 AR R £ r K
TiE[I]. SHEEH AR, 2010, 36(1): 1-6. Chen Weijiang, Yan Xianglian, He Ziming, et al. Simulation
for secondary are caused by single-phase grounding in UHV AC transmission line[J]. High Voltage
Engineering, 2010, 36(1): 1-6(in Chinese).

ZSUENES Ve

1. IMER, B i, SO ) REFE NE S SR VE[I]. AR, 2006,30(17): 31-35
2. fHEFIF VI8 S AR 3R T e s MU R G AR e FEE(E BT [9]. M EAR, 2009,33(7): 103-108

3. SRVLIR ZAARL T K LA S AT SR T R G fae P[], MR, 2009,33(9): 57-62

4. FORTTI QUIAEDCURIHE M. S BH e 0 e I v A ) 1 R A O FOF T[], M EER, 2007,31(15):
26-32

5. #f ZEPOR T TR s 2 R R O AR A AR AR A R [J]. M EIAR, 2007,31(12): 6-11
6. KAk TWedh BEME L) Skam AR i R ) RS0 A S D) S B Sl sTE ], MBI, 2009,33(3):
69-73

7. DM Al AR R DOE VAL T RGR RS E M A [I]. R EIAR, 2009,33(18): 73-77

8. mibk S e sk R v s 2 e A I DX ek LR I — YR AR s MEF R[] BB, 2009,33
(20): 27-32

9. i AP TR SR TR B KB R i R A S T £ [3]. sEECR, 2010,34(1): 169-
173



10. XZT7 MR A2 RSN R R G D)%t g S5 L [J]. A, 2010,34(9): 202-205
11. KN FENLE 227 ) RG A EP O RS S [I]. B R, 2011,35(6): 170-175

Copyright by MR



