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The optimal power allocation model for a distribution company considering evaluation index of dynamic risk

BAI Xiao-li, LEI Xia, MA Yi-kai, KONG Xiang-qing
(School of Electrical & Information, Xihua University, Chengdu 610039, China)

Abstract: This paper puts forward the indexes to estimate optimal electricity power allocation for a distribution company, because it
is difficult to deal with the relationship among risk, income and power supply reliability when purchasing electricity power. The
proposed model considers subjective and objective analysis for evaluation index, decision effect of power purchase, and real time
dynamic risk. Index proportion of power allocation is given by AHP, entropy-weighing method, and Bayesian method. Income
and power supply reliability under the proposed index are delt with by Liter semi-trapezoidal, and risk by lower semi-trapezoidal. Thus
the interaction and reciprocity relationship among risk, income and power supply reliability can be handled scientifically in
distribution company.
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Tab.1 The AHP chart of optimal purchase power allocation
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Tab.4 The contrast of optimal purchase power index

1 I 11T

I 1 173 1/5
I 3 1 1/4
1 5 4 1

HI 4 159 2 VU0 B 23 I H e (4 BRI AR

N
1 173 1/5
Z=\3 1 1/4 (1D
5 4 1

iz | Matlab 3K 55 B Z (1) 5 KR AEAE R -
3.085 8, FHXINHREAE &N : py=[0.1403 0.314 3
0.938 9]. Miit5 it C1=0.042 9, 3£ 3 4 RI=
0.58, M CR=0.073 966<0.1. MR ] &
P H— A5 13 B0 PEAN SO0 P23 TE 1R 48 A (R AR
H: [0.1007 02255 0.673 7]
4. 2.2 FETRBGEIVEN FRARBE i 52

it FEL 2 ) AR AR AN [) ) B3 1 /L ) Tl 37728 A R
FUR TR, SR ) () B g T e e, AT 4
— AN B L LR L XU R XU T R RS A T
AP o AT B Sy USSR, FRATIAR M Aff b 4y
e Fp LA PR PRI RCEE DA SRS DA IS B ¢ 1 b 00 £ 0
FEL AP A5 gt o AELFRATT AT LAZS A AE B B ¢ A JLAS
B 1 XRS5 R PR ) P 2 PR SR Lo B, AN
TR BRSNS KGN, I B P E H 2 7 B A
HL A FL IR R B

XA TC HAL ) S5 D0 ) W, 2 P PR =S PR Fa b 5
B} B i DA I B ORE AL S B CRRAESD)

43000 35000 3200

45000 36000 3700
X = (12)
50000 38000 4000

40000 29000 2500
LIGBEET SR, (e BEZ AT 44N B vF

MAEFAUE Ky [0.1420 0.2130  0.645 0].
4. 2.3 BIEJG b BE

Z N B )S, 1928)1% 8K R,
PE SIS RV B B e PF AP o 0 I B 23 L g Ak R A
Jy: [0.0288 0.0968 0.8744].
4.3 TR IEFR T R S L FE 43 D

Pick FEL 2 ) 4D N L SR 6 — A 22 i B ke 58 1) A
FEANTFIY BB A T 250 25 A H BE — Y g b, R 5 A 2
o AR R GRS, R — R4 b 35 AN B
(=1, 2, 3, =, N) o ABEHEIITIZE BN
HR N3 B TE 220 AP0, 78 I B K 4 R 1 37 g
HL A A 22041 R 36 $/MWh, 5 % 415 $/MWh; %5 31
B[R] T 3 0 v FLAR (34 38 $/MWh, 5 22 0916
$/MWh; SEI T30 HL A 4 b 40 $/MWh, 7
72418 $/MWh; il FE 5247 000 MWh, FH F (1]
SEBr H R A AIME 7 000 MWh, 5201
000 MWhIFIEA /34 . B HH M 42 $MWh, n
H10 $/MWh, A& H0.065. 7&a=95% (it FEfmEp
AN ARG A AN 47 ARG B, T 5 AE 35 AL AT
VT b I 1 TC R0 %) FiE, P R0

SC, FEL 000 4D RS« WA 2 AR S AR A T P
A ER AEARAELL O A o AR SR T2 JE A
SME A N AREAL 7 v, W TR o T4 Fl
FUATFEME T BB e bRtk b 3, S50 0
H: a=29 970, a>,=70 000F1a;=1 000, a,=6 000;
X RIS SR FH B~ R JEAE b e AL AL 28, LS 400K
a\=34 544, a=70 000.

1 1

“n -

» >
0| ai a X 0 a a x

Bl FEb R AR

Fig.1 Liter semi-trapezoidal and lower semi-trapezoidal

2o AT, SIS E AR A TR T 3 1 I R
Hi 1O 5 340 MWh, 62 345 [R] T 37 10 ) Pl v 700
1 660 MWh, SEIN 1737 (] ) HL FL 5245230 MWhITT,
BC FELANIA B P LR TR bR T B LR AT

5 Z5iE

FEFC LR e AME RS B R fEHL AT
FEVE St = 2 1AV A LR i LA B 58 (1 B L
FEC AL RS« el B T FEE A S DA C L
HL G SR LI = Maks . IBHRR DML
BGE B DU 7 R A € VRN R bR IR, T IX



210 - e HEIREY S EH

TP 8 (R, BE% &3 T 2 IR G ikt
HARZ I EMPPO . RBGES H AR 2 12 AR,
W &R T I Bae B IR SRS i b sh & A, 2218
TE 5 B3R BE A A A b DA 76 I B o0 L 000 ) g R

SRR FEFBIRI AT, SRIATHEER A

BRI IR, RTEC HL M AR ARG et S A3 il FE 4

VERRAEACALBE,  ANITTAS 2 EERARFR T e DL i

HM.

HL ) T e R RN S 5 ] P 2 7 R DA 11
Setth, MR IE AN A B R, R BT R A
1701 B AR REFLI I RIASE N, iy BERL A2 B
S M X TC R A0 PR D8 P 23 O HEA T DPAS R 20, BASE
PR F ) B S s AT 3B 5 k2D I
S 3k
(11 RIEEE, AWK, T IAPRIE N BC AL 2 v FR R ASE TR % £

ff B HTI]. dkFES, 2007, 35(12): 56-60.

ZHU Zhao-xia, ZOU Bin. The risk model of distribution

utilities and analyzing the infection[J]. Relay, 2007,

35(12): 56-60.

(2] T, XMRFI, seleni. WCr AN & AU RTRT 5T
LRA]. ARG R, 2010, 38 (2) ¢ 136-145
IEI Xia, LIU Jun-yong, DANG Xiao-qiang. Review of
optimal models of purchase and sale in distribution
electricity market[J]. Power System Protection and
Control, 2010, 38 (2) : 136-145.

[3] Woo C K, Karimov R I, Horowitz I. Managing electricity
procurement cost and risk by a local distribution
company[J]. Energy Policy, 2004, 32 (5) : 635-645.

[4] Liu Y, Guan X H. Purchase allocation and demand
bidding in electric power markets[J]. IEEE Trans on
Power Systems, 2003, 18 (1) : 106-112.

[5] Woo CK, Horowitz I, Olsson A, et al. Efficient frontiers
for electricity procurement by an LDC with multiple
purchase options[J]. Omega, 2006, 34 (1) : 70-80.

(6] WhanA, WO, T4, 55 ST CVARMME A H
BT S ey A R SRR [D]. L AR A= 4, 2009,
24 (4) : 186-192.

XIE Pin-jie, TAN Zhong-fu, WANG Mian-bin, et al.

Spot market optimal decision-making model of purchase

electricity for power-supplying company based on CVAR

model[J]. Transactions of China Electrotechnical

Society, 2009, 24 (4) : 186-192.

(7] B4, VLAR, WIEE. XA T AR 2w B i
R FET]. R, 2004, 28 (11) = 18-22.
GUO Jin, JIANG Wei, TAN Zhong-fu. Research on
optimized power purchasing of power suppliers under
risk condition[J]. Power System Technology, 2004, 28

(11 : 18-22.

8] E&M, Ay, kM. WAL S Xk 2w e
AR RS AL, 2008, 32(3) : 30-33.
WANG Jin-feng, LI Yu-zeng, ZHANG Shao-hua. Effects
of options trade on purchasing portfolio for load serving
entities[J]. Automation of Electric Power Systems, 2008,
32 (3) : 30-33.

(91 3KB, EB, EFHW, & FRMSEH BT

W HL RGBT RS ]. BT RSE A Bk, 2008, 32 (13D -
16-20.
ZHANG Qin, WANG Xi-fan, WANG Xiu-li, et al.
Customers electricity purchasing risk decision integrating
demand side real-time pricing[J]. Automation of Electric
Power Systems, 2008, 32 (13) : 16-20.

[10] DAHL GREN R, LIU C C, LAWARREE J. Risk
assessment in energy trading[J]. IEEE Trans on Power
Systems, 2003, 18 (3) : 503-511.

(11] &, XRE, Bl & R T2 MR R

Fic Fi ) s 0 5 RS [D). FL ) A Bk 4, 2008,
28 (12) : 64-67.
LEI Xia, LIU Jun-yong, YANG Ke, et al. Optimal
purchase and sale models of distribution network based
on bilevel programming and risk consideration[J].
Electric Power Automation Equipment, 2008, 28 (12) :
64-67.

(12] #E, MRHE, #5, & TS 2 AR

RO RIE]. T HOREIR, 2008, 23 (12) -
173-177.
LEI Xia, LIU Jun-yong, DU Liang, et al. Optimal price
determination based on stochastic chance—constrained
programming[J]. Transactions of China Electrotechnical
Society, 2008, 23 (12) : 173-177.

(13] Eguak, WG, K5, % ETHREMFRENE

At A m B AL S BT, ARG A L,
2009, 33 (16) : 50-54.
WANG Mian-bin, TAN Zhong-fu, GUAN Yong, etal.
Dynamical power purchasing model for power supply
company based on fractal conditional value at risk[J].
Automation of Electric Power Systems, 2009, 33 (16) :
50-54.

[14] Saaty T L. The analytic hierarchy process[M]. New York,
USA: McGraw-Hill, 1980.

[15] B3, ZEutAR, HER, & JETRBONZ R ik

15 PR VEAY S L RUEE[T]. 4k g%, 2007, 35(24):
66-70, 73.
FENG Yi, LI Hong-dong, TIAN Kuo, et al. Risk
evaluation and avoidance of electric customers based on
entropy weight and AHP[J]. Relay, 2007, 35(24): 66-70,
73.

(T4 %167 continued on page 16)



- 16 - CHEREY B EH

Protection and Control, 2010, 38(1): 145-151.

(7] EFRh, dEEME, ChoiSS. ZhasH RS T TiLrik
0. wARZEABME, 2007, 31 (9 : 101-107.
WANG Tong-xun, XUE Yu-sheng, Choi S S. Review of
dynamic voltage restorer[J]. Automation of Electric
Power Systems, 2007, 31 (9) :101-107.

(8] Eflik, T¥Uk. BETAXSFRIAL L BP0 4R 3 )
AR SATTTI]. 484, 2007, 35(13): 49-52.
WANG De-fa, DING Hong-fa. Simulation of dynamic
voltage restorer based on asymmetry cascade multilevel
inventer[J]. Relay, 2007, 35(13): 49-52.

[9] Jauch T, Kara A, Rahmani M, et al. Power quality
ensured by dynamic voltage correction[J]. ABB Review,
1998, 4: 25-36.

[10] ChoiSS, Li B H, Vilathgamuwa D M. Dynamic voltage
restoration with minimum energy injection[J]. IEEE
Trans on Power Systems, 2000, 15 (1) : 51-57.

[11] Li B H, Choi S S, Vilathgamuwa D M. A new control
strategy ~ for  energy-saving  dynamic  voltage
restoration[C]. //Proceeding of IEEE Power Engineering
Society Summer Meeting, Seattle,USA, 2000, 2: 167
-181.

(12] HANW], A . 22 i RV 2 0% Fi M 22 SRS PR
FI. ARG HSME, 2004, 28 (6) : 68-72.

FENG Xiao-ming, YANG Ren-gang. Analysis of voltage
compensation strategies for dynamic voltage restorer[J].
Automation of Electric Power Systems, 2004, 28 (6) :
68-72.

[13] Vilathgamuwa D M, Perera A A DR, Choi S S. Voltage
sag compensation with energy optimized dynamic
voltage restorer[J]. IEEE Transactions on Power
Delivery, 2003, 18 (3) : 928-936.

[14] Nielsen J G, Blaabjerg F. A detailed comparison of
system topologies for dynamic voltage restorers[J]. IEEE
Transaction on Industry Application, 2005, 41 (5) :
1272-1280.

Usis BHA: 2010-03-25;
EE BN

SEARR (1964-) , F, #dk, A LBHAAT @A A
. Wk 5 K hAME. B EBK K AME; E-mail:
dcl_1964@163.com

o O#(1985-), B, MEHRL, TE2HAFTEAY
JE Bk B AME;

RBEZ (1973-), %, SR, ML, TEHRT@OH
W) R % B Sk,

&[5 HER: 2010-05-21

(4% 5 R continued from page 5)
LIU Yu-ming. Distribution network fault diagnosis and
rapid power restoration algorithms[D]. Chongqing:
Chonggqing University, 2006.
[18] Lee K'Y, Park Y M, Ortiz J L. A united approach to
optimal real and reactive power dispatch[J]. IEEE Trans
on Power Apparatus and System, 1985, 104 (5):
1147-1153.
[19] Debapriya Das. A fuzzy multiobjective approach for
network reconfiguration of distribution systems[J]. IEEE

Trans on Power Delivery, 2006, 21 (1): 202-209.

Yt HHA: 2010-03-23;
fEE RN

F 4B (1968-) , %, #, Ekid, HATAA
A ZFNHT . BARG TN RS E A

FRIRR) (1977-) , B, ZFm, ML, HAF@ahd
NGF M HARZFFMERLE LA, E-mail:
zhangzhengangwt(@126.com

&= HEA: 2010-05-19

(E3#% 10 @ continued from page 10)

[16] Lee Y, Kozar K A. Investigating the effect of website
quality on business success: an analytic hierarchy process
approach[J]. Decision Support Systems, 2006, 42 (3) :
1383-1401.

[17] Ngai E W T. Evaluation of knowledge management tools
using AHP[J]. Expert Systems with applications, 2005,
29 (4) : 889-899.

[18] Bertolini M, Braglia M. Application of the AHP
methodology in making a proposal for a public work
contract[J]. International Journal of Project Management,
2006, 24 (5) : 422-430.

[19] Odum H T. Systems ecology: an introduction[M]. New
York: John Wiley & Sons, 1982.

[20] XUpghE, oA, ZEailE. RS B AR o AR R

FRARIGERI]. hE AL CREAHR, 2009, 29 (4) -
72-77.

LIU Xi-chui, SHEN Jiong, LI Yi-guo. Study on
probability distribution and model of system marginal
price[J]. Proceedings of the CSEE, 2009, 29 (4) : 72-77.

Y5 HEf: 2010-03-23; & H#A: 2010-05-15
fEZ A

AT (1985-) , %, HIEHRA, TEAFLAHT
B4 A7, E-mail: bxueer2003@eyou.com

F O (1973-) , %, Wd, AEAFH, BN
Fhew At AT H A, E-mail:isnow_lei246@

sina.com



