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Fig.2 Comprehensive meteorological factors in July
for recent 10 years in Guangzhou
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Table 2 System parameters in process of
Monte Carlo simulation
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Table 3 Transmission lines in area considering

weather factors

L EAT A Lo BT R

1 82-83 9 88 -89
2 83 -84 10 89 -90
3 83-85 11 89 -90
4 84 -85 12 90 - 91
5 8586 13 89-92
6 8687 14 89 -92
7 8588 15 91-92
8 85 -89
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Fig.3 Wiring diagram of IEEE 118-bus system
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Table 4 Probability indexes of ATC with and without

considering weather factors
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Fig.4 Probability of ATC with and without considering

weather factors
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Table 5 Probability distribution of ATC with and

without considering weather factors

ATC [X [A]/MW ATC B i/ %
AHERTHNE ZERESNE

[0,700) 1.12 2.06
[700,750) 0 0.02
[750,800) 0.14 0.18
[800,850) 0.30 0.42
[850,900) 0.48 0.26
[900,950) 1.02 0.84
[950,1000) 96.50 95.72
[1000,1 050) 0.40 0.48
[1050,1 100] 0.04 0.02

5 #ig

ARSCHESE. 13T R AR TR A A AU PR 1 R
AR AT, I e T e R A RO B it 5. 1 %
JESL IR R TR TS L B B A B IE AR Y . LR
5 Tt DX Ry 1), D0k i DX R AR PR 2R A v 19 7
HAG AT, Bk 1 iR B ] AR PP AG K A
FO A AR IR . FE M EERY BT TR
SRR TR AB IE 2R % IR 1 R 48 ATC, R W K
KA AT LU af s A5 R 48 ATC, Sy Ly i
Y% 553 ML a7 N B3 4 I B vty 552 I ) e IR0

fHE.
SE:

[ 1] B, 00, B0, 4. P Rk 6 o o Tl 37 £k B ol e ot 5
W[I]. ARG HBE,2015,39(14) : 1-7.
BAI Yang, XIE Le,XIA Qing,et al. Institutional design of Chinese
retail electricity market reform and related suggestions[ J]. Automa-
tion of Electric Power Systems,2015,39(14) :1-7.

[ 2] ZKW, sk FRA A5 ()], HL R HAR,2016,40(11)
3273-3274.

[ 3] MR ARG X eh g ) RGE s md (SCkERd) [1]. 74
SRR AR (AR ,2013,32(1) £105-112.
CONG Ronggang. Impact of natural disasters on electric power sys-
tems of China (a literature review) [ J]. Journal of Xihua University
(Natural Science) ,2013,32(1) :105-112.

[ 4] 2R3 B ARICE T H2 % i i 28 %08 47 U 27 il BF 50
[D]. /" AR TR, 2015.
LI Shuwen. Research on the evaluation of overhead transmission
line operation risk under the bad meteorological disasters [ D ].
Guangzhou ; South China University of Technology,2015.

[ 5] 08, Wrares, Bkl BRmz Ak 5 i ) R S8R M R I 25354
[J]. B M4EA,2010,34(2) :33-40.
SU Sheng, CHEN Jinfu, DUAN Xianzhong. Interaction between glo-
bal warming and electric power systems[ J]. Power System Techno-
logy,2010,34(2) :33-40.

[ 6 ] B, 25 XA e XU IC S Y i ) RGBT R P Al 5
LD ). Frr - IR K2, 2016.
TONG Xinyuan. Operation risk assessment and reserve strategy of

power system considering wind power ramp events [ D ]. Ji'nan;

(7]

—
oo
[

—
o
[—

[10]

[12]

[13]

[14]

[15]

[16]

[17]

Shandong University,2016.

2k T AR KR S AW RGBT WA (D], 5
M : AR K A,2015.

LI Qian. Risk assessment of power system with extreme weather and
wind power integration[ D ]. Ji’'nan:Shandong University,2015.
g, BB, KRB SC %5 18RRI i R S8 A SR AY
[J]. B MHEA,2011,35(7) :66-70.

WANG Lei,ZHAO Shugiang,ZHANG Mingwen. Reliability evalua-
tion of transmission system considering weather change[ J]. Power
System Technology,2011,35(7) ;66-70.

RE/AMK, ERIE, Tk, % 2R R LA i i e XU o3
Brid]. WD RG I A B2, 2011,23(6) : 11-15,28.
XIONG Xiaofu, WANG Weijun, YU Yang, et al. Risk analysis me-
thod for transmission line combining of various meteorological factors
[J]. Proceedings of the CSU-EPSA,2011,23(6) :11-15,28.
Rante, B Bk, S ST A AR B LA LT A L ) R
G SRR IAG [T ]. W B 3k ,2014,34(7)
150-156.

ZHU Yihua, LUO Yi, DUAN Tao, et al. Online risk assessment
based on real-time evaluation model of transmission line for static
security of power system [ J]. Electric Power Automation Equip-
ment,2014,34(7) :150-156.

TR FROR LA T ORI B 0 KU I R G ]
REJIPEAGLT]. B R GG 515, 2013 ,41(1) - 164-168.
LIANG Haifeng, GUO Ran, GAO Yajing. Assessment on ATC of
wind farm incorporated system considering weather [ J ].
System Protection and Control ,2013,41( 1) :164-168.
B, AR SRR A T R SR & X R S T R G
] L RE D B L) ] T E A AL R A R, 2014, 34
(7) :1024-1032.

LUO Gang,SHI Dongyuan, CAI Defu,et al. Fast calculation of pro-

Power

babilistic available transfer capability considering correlation in
wind power intergrated systems [ ] ]. Proceedings of the CSEE,
2014,34(7) :1024-1032.

OU Y,SINGHC. Assessment of available transfer capability and mar-
gins[ J]. IEEE Transactions on Power Systems,2002,17(2) :463-
468.

FRER. ALRJCIE L PR AT v, IO i R D S AW [ D . et
At IR, 2013.

GUO Ran. Research on the impact of intermittent power on transi-
mission transfer capability[ D]. Beijing: North China Electric Power
University ,2013.

T XSGR XTI, 45, 2R T AR BRI A B Y R I 7
RS EL) ] BT RSE A 316,2016,40(3) 1 135-139.

XIE Min,DENG Jialiang, LIU Mingbo, et al. Temperature lowering
load estimation method based on meteorological data and entropy
weight theory[ J |. Automation of Electric Power Systems,2016,40
(3) :135-139.

HUGHES D. The use of “health indices” to determine end of life
and estimate remnant life for distribution assest[ C] // Proceedings
of the 17th International Conference on Electricity Distribution( CI-
RED). Barcelona,Spain: [ s.n.],2003.5-15.

HUGHES D, PEARS T. Condition Based Risk Management ( CB-
RM) ,a process to link engineering knowledge and practical experi-
ence to investment planning-an update[ C] //Proceedings of the

19th International Conference on Electricity Distribution ( CIRED) .



@ € 8 & 2 & @38 %

Vienna, Austria; [ s.n. | ,2007:5.

EEREN:

[18] FfR. WA S RGE AT IR BE ST D], WK% WK WA (1978—) , %, d A, &)
Tl K,2013. . . N B ML, ZEMR S QAL F AR
WANG Jun. Reserch on available transfer capability of power
system with wind power[ D]. Harbin: Harbin Institute of Techno- 12475 42 %] ( E-mail : minxie@ scut.edu.cn) ;
logy ,2013. — ) P31 (1992—) , 4, # i & [ A, A

[19) $16. R ARICHRSHASALD). LM AT U o w2 B

24,2012, p >

AR A Fof 447 (E-mail ; yijiangyin
@ foxmail.com) ;

ARIT(1993—) ,J, iz ®mEFHFMA R LR A, £ 25

NIU Haiyan. Risk assessment of typhoon disasters in China coastal
area[ D]. Shanghai East China Normal University,2012.

[20] Fg, AE/AMR, 2540, 55, R IR AR O 1 i FiL 24 2K #0143
AFRAE S R[] L0 B 3kt 4, 2016,36 (3) : 109-114,

WK

123.
WANG Jian,XIONG Xiaofu, LI Zhe, et al. Modeling of generalized

load steady-state characteristics based on affinity propagation cluste-

R w1 AW 71 R RARALIZ AT 5 42 ) (E-mail : xinzi6726@ 163.
com) ;

FIEE(1994—), B, 0T GA,AEHFRLE, 225

ring algorithm and its application[ J]. Electric Power Automation
Equipment,2016,36(3) :109-114,123.

[21] {RELFE, XUBER A BE, 55, 2015 45 AR URMALLT . AR
%4 ,2016,38(3) :1-5.
WU Hongyu, LIU Weiqin,ZHENG Jing, et al. Summary of the cli-
mate of Guangdong Province in 2015[ J]. Guangdong Meteorology,
2016,38(3) :1-5.

R A e f R GMALE AT S 32 4] ( E-mail ; epchengpeijun@
mail.scut.edu.cn) ;

XK (1964—) , 5, waEA, B M ER R A S
WL, BT R B ) R AR AL IE AT 5 45 %) (E-mail.

epmbliu@ scut.edu.cn) ,

Assessment on available transfer capability considering complex weather risk sources
XIE Min, YIN Yijiang, DU Yuxin, CHENG Peijun, LIU Mingbo
(School of Electric Power,South China University of Technology , Guangzhou 510640, China)

Abstract : Based on the variable weight entropy theory with off-limit punishment type, a model of complex weather
risk sources is built, which considers multiple weather factors,such as thunder and lightning, rainfall , wind , tempera-
ture , relative humidity , etc. The corresponding comprehensive meteorological factor is calculated by the model. Based
on the health index model of electrical equipment,a method of correcting the failure rate of overhead lines by using
the weather risk sources is proposed. The non-sequential Monte Carlo simulation is adopted to evaluate the ATC
(Available Transfer Capability) of power system with the consideration of complex weather risk sources. The actual
meteorological data in the coastal area of southern China are collected and simulated in the IEEE 118-bus system,
which verifies the effectiveness of the proposed method.

Key words:electric power systems ; ATC ; variable weight entropy theory ; complex weather risk sources ;health index

model ; non-sequential Monte Carlo simulation ; optimal power flow



