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Abstract:
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As a financial instrument for hedging risk, financial transmission right (FTR) has been put into
application in some electricity markets. Considering the contingency constraints, this paper proposes a
new FTR auction model based on AC optimal power flow (OPF) in which the n-1 static security
constraints are included, and the AC-OPF based on Monte Carlo simulation is applied to solve the
proposed model. Corresponding contingency set is chosen by probabilistic algorithm, and the
optimization solution of expectation value and frequency distribution of clearing results is obtained. The
proposed method is verified by IEEE 5-bus system and IEEE 30-bus system respectively, calculation
results show that the proposed model and method are reasonable and feasible.

Keywords:

KRS H #1 2009-06-15 7 H #] 2009-10-23 M 4% ki & i H #1 2010-03-16
DOI:

HEWH:

[ K H i SS9 L T 2R I H
BEWRAEE : H2E

fE# i :
{fE#& Email: tangyi@seu.edu.cn

2% K-

[1] Hogan W W. Contract networks for electric power transmission [J]. Journal of Regulatory
Economics, 1992, 4(3): 211-242. [2] Ma X W, Sun D I, Ott A. Implementation of the PIJM financial
transmission rights auction market system[C]. IEEE/PES Summer Meeting, Chicago, 2002. [3] Ma X
W, Sun D I, Rosenwald G W, et al. Advanced financial transmission rights in the PJIM market[C].
IEEE/PES General Meeting, Toronto, 2003. [4] /7%, KkiCF, #A%, . Y LB NH kb r
) TR 2SS %A, BMEAR, 2001, 25(7): 4-8. Fang Jun, Zhang Yongping, Wei

Ping, et al. A new market-based congestion management method partl: flow-based tradable
transmission rights[J]. Power System Technology, 2001, 25(7): 4-8(in Chinese). [5] #K*F¥, %,
B, A A HIERE BLAUR AR VR R AU SFGRZ L[], HMEIR, 2001, 25(9): 16-

21. Zhang Yongping, Fang Jun, Wei Ping, et al. A new market-based congestion management



method partll: financial transmission rights and comparison with flow gate rights[J]. Power System
Technology, 2001, 25(9): 16-21(in Chinese). [6] H.Jj %z LA NI [EB/OL].
Http://www.serc.gov.cn/opencms/ export/ serc/bulletin/tongzhi/news/tongzhi 000017.html, 2005. [7]
Financial transmission right formulations[EB/OL]. Http://ksghome. Harvard. edu/whogan/FTR
formulations_033102.pdf, 2002. [8] Alsac O, Bright J M, Brignone S, et al. The rights to fight price
volatility[J]. IEEE Power & Energy Magazine, 2004, 2(4): 47-57. [9] Hua K, Xie K, Guo Z Z. Point-
to-point FTR obligations auction based on AC-OPF by interior point methods[C]. Transmission &
Distribution Conference and Expositon, Latin America, 2006. [10] 4k}, WiHF, WAL, ALY HEh
BN SRE BT S S AL RESEIL ). ARG HBME, 2007, 31(6): 17-22. Hua Ke, Xie Kai, Guo
Zhizhong. Reactive power included integrated transmission rights auction by nonlinear interior point
methods[J]. Automation of Electric Power Systems, 2007, 31(6): 17-22(in Chinese). [11] 1} &,
i, &8, ETCOSMERINRGLM IR AII]. MR, 2008, 32(5): 93-96. Fu Huiying,
Zhou Yuhui, Jin Xin. A bilateral auction model based on flowgate right[J]. Power System

Technology, 2008, 32(5): 93-96(in Chinese). [12] fHH, ™IiF, ¥, . Sty H AL
D], MR, 2009, 33(6): 72-77. Hua Yueshen, Yan Zheng, Huang Tao, et al.
Research on application of financial transmission right in East China electricity market [J]. Power
System Technology, 2009, 33(6): 72-77(in Chinese). [13] fIINI, Ry, xlkest. JLbrp R B0k
FR B MR T VELD]. RS A B, 2005, 17(3): 78-81. Wu Qigang, Cheng
Haozhong, Liu Zihong. New regulation method of marginal loss coefficient in loss allocation of power
market [J]. Proceedings of the CSU-EPSA, 2005, 17(3): 78-81(in Chinese). [14] T B, Z4%,
. T ZRREDBHIIMER R[], EMER, 2001, 25(11): 10-14. Ding Ming, Li Shenghu,
Huang Kai. Probabilistic load flow analysis based on Monte-Carlo simulation[J]. Power System
Technology, 2001, 25(11): 10-14(in Chinese). [15] W&, EBMN, ik, %5, ek syl
W1, PHEEHLIAE¥IR, 2005, 25(24): 26-31. Hu Zechun, Wang Xifan, Zhang Xian, et al.
Probabilistic load flow method considering branch outages[J]. Proceedings of the CSEE, 2005, 25
(24): 26-31(in Chinese). [16] Z=E K, MRIEG. SR REOUAL S A o] TS el e 0o, vh s
HLLFE2~#, 2006, 26(24): 18-23. Li Guoqging, Chen Houhe. Study of probabilistic available transfer
capability by improved particle swarm optimization[J]. Proceedings of the CSEE, 2006, 26(24): 18-23
(in Chinese). [17] Shahidehpour M, Hatim Y, Li Z Y. Market operations in electric power systems
[C]. Institute of Electrical and Electronics Engineers, Wiley-Interscience, 2002. [18] %%, %28, JJ
L. St AR B N TFIC]. S23/maE mi ) Rg LI ASMLES, /B, 2007.

[19] Alomoush M I, Shahidehpour S M. Generalized model for fixed transmission rights auction[J].
Electric Power Systems Research, 2000(54): 207-220.

2 F R E

Copyright by FLMEA



