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Table 1 Comparison of simulative results among three optimization models for monthly power purchase planning
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Table 2 Results of simulation for three
settings of risk limit

WU bR KUK P B BRAEL /% W s 3% T /4200 IR L /AL o

e 10 18.9888 2.6658
AN 12 18.8167 2.4956

15 18.3332 22629
VB 25 10 18.9888 26658
X HE 12 18.6029 25932
BRI 15 18.383 1 22653
R
LRBA : :

15 18.7781 23996

HATTCUE e e AR ™ T A B2 19 56 KRy B, A SC
25 WIS 7K 1 A% BIR AEL 21 JFE 82 % O i 4" R S B2
20 A RS A ) A A R W A LR
W2 A TS T B T 5 58 By U L K ok SR AL
Hey XoF 2% AU B RO A L AR 1B 2 IN R IV ER & B I8 A
AE A B DR

5 &g

FEX I T SR KA T A S
SEMEEEST T AR G I B I E XU R R R A AL
B AR AF SR A AT .

a. 16 LA ALY R 5T T | 44 2l )
JI R Wl o R ) S B 2 AF AR — 2 I AU e 25 1A
DRV A5 3 3 LA

b. FE ST U fap FAR fap R A IR 0 06 fuf A AR
Ao PR A S I T O R AU | R A T KU
PR bR AE S ST BN H R I H ) KURS: i A AR
BT T 3 KU R A b 1 4 BN T

. JIT A A G e I R R XU A B AR Y | g
(A RZSh 2 &N S IR SR &S NS N
e KA XU 9 A 2 v, e P 4 TR S

%

ARSCH GRS B T [ 5K W m RN I H <
DL 3 38 5y b 55 5 il B nT AR AR s R A5 S
H17 (2014 ¥ L BHEE 20#) F1 5 P HL ) 14 HL 22 &) 3 1A
HLEIE 58 R G2 FF & 7 (2011 Wi i RHE 12#) XA
T RO

SE .

(1] BEoRcrt 4 ng, HEFDC 56, i )b KRG 2922 5 T A iy s 1R AL
il BRI ]. IR SE A Bk ,2003,27(4) : 1-6.
HUANG Yonghao,SHANG Jincheng, KANG Chongqing,et al. An
operation mechanism and model of long and middle term
contract market [J]. Automation of Electric Power Systems,
2003,27(4):1-6.

[2] M4, 25 X548 i J1 22 2 Lk 5 XUl Semk (7). W R GE
F 311k ,2010,34(19) :52-57.

SHANG Jincheng. Mechanism and risk control strategies for
trans-regional and trans-provincial power exchange[J]. Automation
of Electric Power Systems,2010,34(19):52-57.

[3] KAHRL F,WILLIAMS J H. The political economy of electricity
dispatch reform in Chinal[J]. Energy Policy,2013,39(8):361-369.

(4] Bifl, SO0 AR08, 55, & RE D I PREE R Ay g i 3 i i i LIS 5 Bk
L)1 ARG ST, 2010,38(24) :224-231.
YAN Wei,WEN Xu,YU Juan,et al. Opportunities and challenges
faced by electricity market in smart grid [J]. Power System
Protection and Control ,2010,38(24) .224-231.

[5] BERE WS, CCF R 24 TAENEILYEB/OL]. (2014-
01-31). http: //news.bjx.Com.cn/html/20120316,348270.shtml.

[6] Z23C, B0 J™IE 55, B IR W S0 & Kl i ) R 4508
AV, B A3k ,2013,33(7):27-33.
JIANG  Wen,CHENG Yexia,YAN Zheng,et al.

constrained dynamic economic dispatch of power system with

Reliability

wind farms[J]. Electric Power Automation Equipment,2013,33
(7):27-33.

RERGE E4  FRUHT,SF. LTI BT T 2 8 KU T % 2 1
SRR ]. WD RGEH BhK,2012,36(6) :23-28.

WU Dongliang, WANG Yang,GUO Chuangxin,et al. An economic

dispatching model considering wind power forecast errors in

—
~
[

electricity market environment[J]. Automation of Electric Power
Systems,2012,36(6) :23-28.

P, it e B0, A5, OO 5 AR SRR 4 H AR Bk L
RITJ]. WMEAR ,2013,37(10) :2965-2970.

BAI Yang,ZHONG Haiwang,XIA Qing,et al. An intraday rolling
scheduling with unit energy coordination and operating cost
control[J ]. Power System Technology,2013,37(10):2965-2970.
Bl 2 S0 AR BT Br R R £ E AR R LT
o) R g AR ()], O A Sk BE#,2013,33(10) :47-52.
YAN Wei, LI Xiang, LIANG Wenju,et al. Multi-objective monthly

generation scheduling based on load partition technology and its

—
oo

—
el
[t

genetic algorithm [J]. Electric Power Automation Equipment,
2013,33(10) :47-52.
[10] B« W IFEbm 4. BT 2 H AR UL 28 ng 4 9 19 7
JERBITRI[)]. B A 2009,33(11).81-85.
LIANG Zhifei,XIA Qing,XU Hongqiang,et al. Monthly generation
scheduling method based on multi-objective optimization model
for provincial power[J]. Power System Technology,2009,33(11):
81-85.
R KA s AR A MU R G T LA A S T e R
k()] B RS AL ,2008,32(23) :28-32.
GAO Zonghe,GENG Jian,ZHANG Xian,et al. Monthly unit

commitment and security assessment algorithm for large-scale

—
—_
—_

[

power system [J]. Automation of Electric Power Systems,
2008,32(23):28-32.

[12] W4 A0, Fauk R0 45, A 90 o2 ml i I v e 5 A5 0 H
BOWIOE AL 5T (1], A4 77,2008,36(11):103-107.
SHANG  Jincheng, WANG  Mianbin, TAN

Purchasing strategy models of provincial gird companies and

Zhongfu,et  al.

relevant fuzzy optimization algorithms[]J]. East China Electric
Power,2008,36(11):103-107.

[13] JAW], Zeffmy 2 Jesll 6. Ly T S 3R 58 T I vl 07 28 2K
B IPAG [J]. o R UL T A 22 4, 2006,26(6) : 116-122.
ZHOU Ming,NIE Yanli,LI Gengyin,et al. Long-term electricity



® ® 4 & & it &

£35%

purchasing scheme and risk assessment in power markets[]J].
Proceedings of the CSEE,2006,26(6):116-122.
[14] K5 EARM GRS Je T B2 29 #5080 i 1 F 75 4 401 0l Hi
M (1], ML RIEIAR ,2009,33(13) :96-99.
GUAN Yong, WANG Donghai,ZHANG Rong,et al. Long-term
electricity purchasing strategy of energy purchaser based on
chance-constrained programming [J]. Power System Technology,
2009,33(13):96-99.
[15] 5Ko%45 , TUMERN , S84 5. Tl RUBS 32 i i ) P L i 21 &
BRI [)]. TR, 2013,28(1) :266-271.
ZHANG Zongyi,KANG Yali,GUO Xinglei. Model analysis of
large consumers’ power purchase portfolio based on spectral
measuer’s of risk [J]. Transactions of China Electrotechnical
Society,2013,28(1):266-271.
SO B, R A . 5 R AR 5 B BEAE TN 1 X Y g
Jii 5 B BRI )] FRRIEEAR 2013,37(2) :500-506.
WEN Xu,YAN Wei,WANG Junmei,et al. Regional energy-

saving electricity market and stochastic programming power

[16

[t}

purchasing model considering assessment on energy consumption
in trans-provincial transaction [J]. Power System Technology,
2013,37(2):500-506.

Bifls, SO AR, S5 25 B Py 5 000 S8 I ) 2 S ) B
IR B[], TR SE A BhE,2012,36(17) : 56-60.
YAN Wei,WEN Xu,WANG Junmei,et al. An optimal monthly

power purchasing model considering differences  between

[17

[

planning with risk-control strategies for power systems with
wind generators [J]. Automation of Electric Power Systems,
2011,35(22):71-76.

[22] FhoCHE MR AR, T RUGE A LR i) 5 XU 7 v )
GANBAEVEWEE]]. T E LR ,2009,29(4) :42-47.
SUN Yuanzhang,WU Jun,LI Guojie. Dynamic economic dispatch
considering wind power penetration based on wind speed
forecasting and stochastic programming[J]. Proceedings of the
CSEE,2009,29(4) :42-47.

[23] MM, Kb s ke B it Rl RO 7 2 e Jr ik (D). &
PR H R K, 2011,

LIN Ye. Studies on optimization of global generation and
transmission maintenance scheduling and its security correction
[D]. Chongqing:Chongqing University,2011.

[24]1 YU H,CHUNG C Y,WONG K P,et al. Probabilistic load flow
evaluation with hybrid Latin hypercube sampling and Cholesky
decomposition[J ]. IEEE Transactions on Power Systems,2009,24
(2):661-667.

[25] MCCALLY J D,VITTAL V. An overview of risk based security
assessment [C] /IEEE  Power Engineering Society ~Summer
Meeting. [S.1.]:1EEE,1999:173-178.

internal and external grid [J]. Automation of Electric Power &R,

Systems,2012,36(17) : 56-60. L (1980—), % W@l FEA T
(18] feriv e i o, A oh X X B 4 (717 ) L fiB 2 5 W I ik AR vl L ERMA T @A RS R AR

HL P B3 X L RE S 2 A B (1047 [R ). 2000 A )R, 2010. E AT YR AR5 B T 5 (E-mail ;
[19] &3CUT. W1 RGN AR AR J7 i M M ], dest, Blae @cqu.educn) ;

. wenxu@cqu.edu.cn) ;

HUARHE 2006 1-2. (1064 ) % B R YL
[20] % 3CHE. ) RE R B A —— B ST (M, TR (1964 =), %, RA, B A LA

PR A 19892123, BAE ZRRALT AR THESS
[20] KB, SCHRHE 2201, 4. T RV 44 il 5 ik 4 75 XL rl HL 2 09 . (EF

HURGEARI[T]. 0ol B8 A 31K ,2011,35(22):71-76. e AR (1969— ), %, W EF A FHE

ZHENG Jing, WEN Fushuan,LI Li,et al. Transmission system IR ML TRMRFTEOAE N THEHFEFE

Risk management model considering wind power uncertainty for
monthly power purchasing of provincial grid
WEN Xu!', WANG Junmei*, GUO Lin’
(1. State Grid Chongqing Electric Power Co. Electric Power Research Institute,Chongqing 401123, China;
2. Power Exchange Center of State Grid Chongging Power Grid,Chongqing 400014, China)

Abstract: Aiming at the uncertainty of wind power output,a risk management model with various

quantitative risk indexes is built for the monthly power purchase planning of provincial power grid in
regional electricity market. With the consideration of wind power uncertainty,various quantitative risk
indexes are defined as the means of risk management,such as monthly peak/valley load regulation,monthly
peak/valley branch power flow violation,monthly electric energy balance violation,etc.,based on which,an
optimization model with the minimum power purchasing cost and the minimum risk as its objectives is built
for the monthly power purchase planning of provincial power grid. A hybrid genetic algorithm combining the
relatively dominant embedded target with the Monte-Carlo stochastic simulation technology is applied to
solve the proposed model,which has multiple objectives and contains various quantitative risk indexes. A
calculative example verifies the effectiveness of the proposed model.

Key words: wind power; electricity market; monthly power purchase planning; risk management; wind

power generation uncertainty; provincial power grid; genetic algorithms; models



