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Fig.3 Objective curves by unit power
decomposition for different weights

{H w, BV 1238 25 25 B IR0
4 Zig

AU I 8 s AR R S 9 i
Y RRTTIR 043P R Al ) L ARk FL Al L
IR LA BILZH J r I AR TR B B A 5000 P
A5 2 VR 3 7 A W P o i 0 i ) B
R IR CSS Sk A e B PR OU AL IR R | 32 5 7k 7E i
23 [R) A 49 2R R R I R ) O MR RR A Y, B AR A
IEEE 30 15 2 3 2 40 42 At i AL 28 5 i 25040 0T A 2t
T A | ) SR i B a3 0 SR A T He D B R R A
fiff 7] R R 4% WL ZE R o o3 A [ R 25 51 0 BT AT
P DR 2 B XU X6 B F S o i 2 SR A S 25 R AEAN
[Fi) B DX T) T W R s A 5 B | 45 S 3% 0 R A
A ST AR A ) XU B K 43 B AAEL X AL 20 H, 1 53 il 45
S | 25 AR FAUE T H bR R B0h 2% 5 38 1 )
Z MBI R R BIL AT X L SRR T AR SOR
SRR AL . IS b AR SCHR I B R T AT
B, — 20 AR R R % 5 vk 80 52 B i g i i

B,
SE .

(1] FZ 08 AW, i g T 37 B4 2 XU B I v 19 6 D) A fe A
B R HGRARSERR ()], W) A B4 ,2013,33(4) :24-30.
ZHOU Dongxu,Ll Xiaoming. Reactive power optimization model
and its algorithms for distrib ution system with wind farm in

electricity market [J]. Electric Power Automation Equipment,

2013,33(4):24-30.
(2] EMIE, BA, B LR S w3 E N RM AGC A1
SrESR NS )], M A Ak A5 ,2012,32(6) :31-36.
WANG Juanjuan,LU Quan,LI Weidong,et al. Allocation of custo-
mer-side  AGC cost in electricity market environment [J].
Electric Power Automation Equipment,2012,32(6):31-36.
(3] SRBIAS, 2B SR SC 45, ML DT R R 5 KA KU 37 14
AR [)). ) A8k £ ,2012,32(4) : 100-106.
ZHANG Xinsong, YUAN Yue,WU Bowen,et al.

planning of transmission network with large wind farm in

Expansion

deregulated electricity market environment [J]. Electric Power

Automation Equipment,2012,32(4):100-106.

YASAR C,0ZYON S. A new hybid approach for nonconvex

economic dispatch problem with valve-point effect[J]. Energy,

2011,36(10) :5838-5845.

AMJADY N,NASIRI-RAD H. Economic dispatch using an

efficient real-coded genetic algorithm [J]. IET Generation,

Transmission & Distribution,2009,3(3):266-278.

[6] NIKNAM T,FIROUZI B B,MOJARRAD H D. A new evolutionary
algorithm for nonlinear economic dispatch [J]. Expert Systems
with Applications,2011,38(10):13301-13309.

[7] NIKNAM T,MOJARRAD H D ,MEYMAND H Z. Non-smooth

economic dispatch computation by fuzzy and self adaptive

S
=

—
W
[

particle swarm optimization[J]. Applied Soft Computing,2011,11
(2):2805-2817.

[8] NIKNAM T,MOJARRAD H D,MEYMAND H Z. A new honey
bee mating optimization algorithm for non-smooth economic
dispatch[J]. Energy,2011,36(2):896-908.

[9] NIKNAM T. A new fuzzy adaptive hybrid particle swarm
optimization algorithm for non-linear,non-smooth and non-convex
economic dispatch[J]. Applied Energy,2010,87(1):327-339.

[10] VAHIDINASAB V,JADID S. Joint economic and emission

dispatch in energy markets:a multiobjective mathematical

programming approach[J]. Energy,2010,35(3):1497-1504.

PANIGRAHI B K,RAVIKUMAR P V,SSANJOY D. Mulii-

objective fuzzy dominance based bacterial foraging algorithm to

[11

[

solve economic emission dispatch problem[]J]. Energy,2011,36
(11):6420-6432.

NIKNAM T,NARIMANI M R,JABBARI M,MALEKPOUR A R.
A modified shuffle frog leaping algorithm for multi-objective
optimal power flow[J]. Energy,2011,36(11):6420-6432.

[13] CAI J,MA X,LI Q. A multi-objective chaotic ant swarm

optimization for environmental/economic dispatch[J]. Inter-

[12

—

national Journal of Electrical Power & Energy Systems,2012,
38(1):54-62.

[14] ABIDO M A. Multiobjective particle swarm optimization for

[

environmental economic dispatch problem [J]. Electric Power
Systems Research,2009,79(7):1105-1113.

[15] WANG L,SINGH C. Environmental/economic dispatch using a

—

fuzzified multi-objective particle swarm optimization algorithm
[J]. Electric Power Systems Research,2007,77(12):1654-1664.
HAZRA J,SINHA A K. A multi-objective optimal power flow
using particle swarm optimization[J]. European Transactions on
Electrical Power,2011,21(1):1028-1045.

CAI J,SINHA A K. A multi-objective optimal power flow using

—
—_
N

[

[17

[

particle swarm optimization for environmental/economic dispatch



#1184 Bl T CSS 478 A 2 v A A O 1% (141)

[J]. Energy Conversion and Management,2009,50(5):1318-1325.

[18] BASU M. Economic environmental dispatch using multi-objective
differential evolution[J]. Applied Soft Computing,2011,11(2):
2845-2853.

[19] WU L H,WANG Y N,YUAN X F. Environmental/economic
power dispatch problem wusing multi-objective differential
evolution algorithm[J]. Electric Power Systems Research,2010,
80(9):1171-1181.

[20] BALAKRISHNAN S,KANNAN P S,;ARAVINDAN C. On-line

emission and economic load dispatch using adaptive Hopfield

neural network[J]. Applied Soft Computing,2003,2(4):297-305.

SALGADO R S,RANGEL J R E L. Optimal power flow

solutions through multiobjective programming[J]. Energy,2012,

42(1):35-45.

[22] RAGLEND I J,VEERAVALLI S,SAILAJA K,et al. Comparison

of Al techniques to solve combined economic emission

[21

[

dispatch problem with line flow constraints[J]. International
Journal of Electrical Power & Energy Systems,2010,32 (6):
592-598.
[23] BHATTACHARYA A,CHATTOPADHYAY P K. Solving economic
emission load dispatch problems using hybrid differential
evolution[J ]. Applied Soft Computing,2011,11(2):2526-2537.
BHATTACHARYA A,CHATTOPADHYAY P K. Hybrid differen-

tial evolution with biogeography-based optimization algorithm for

—
)
=

st

solution of economic emission load dispatch problems [J].
Expert Systems with Applications,2011,38(11):14001-14010.
SHAW B,MUKHERJEE V,GHOSHAL S P. A novel opposition-

based gravitational search algorithm for combined economic and

[25

[}

emission dispatch problems of power systems [J]. International
Journal of Electrical Power & Energy Systems,2012,35(1):21-33.

[26] OZYON S,YASAR C,0ZCAN G. An Artificial Bee Colony
algorithm (ABC) approach to environmental economic power
dispatch problems[C]//National Electrical , Electronics , Computer
Symposium (FEEB 2011). Lzmir, Turkey: FEEB,2011:222-228.

[27] CHATTERJEE A,GHOSHAL S P,MUKHERJEE V. Solution of
combined economic and emission dispatch problems of power
systems by an opposition-based harmony search algorithm [J].
International Journal of Electrical Power & Energy Systems,
2012,39(1):9-21.

[28] ZEHAR K,SAYAH S. Optimal power flow with environmental

[

—

constraint using a fast successive linear  programming
algorithm:application to the Algerian power system [J]. Energy
Conversion and Management,2008,49(11):3361-3365.

EER I 1 7 1 S S R B ol Ve L1 73 B R TR i B SRR T
HOMR)]. B RS A 31k ,2006,30(17) :24-28.

WANG Yi,YU Jilai,LIU Zhuo. Decomposition of yearly bided
volume based on roll-uniformization of monthly competitive
bidding spaces [J]. Automation of Electric Power Systems,
2006,30(17):24-28.

BONLS WA B EAR G, A 2 A AR S R ],
W R 58 A Sk ,2007,31(11) :26-30.

LI Canbing,HU Yajie,ZHAO Hongjun,et al. General model
and algorithm for contract energy decomposition[]J]. Automation
of Electric Power Systems,2007,31(11):26-30.

TR, XL T, R&E % T RSN & R &5
RS SR []. B J1,2008,25(1) :26-30.

WEN  Lili,LIU  Junyong,WU Zhiyun,et al. Study and
application of resolution algorithm of contract volume based on
monthly rolling amendment[J]. Modern Electric Power,2008,25
(1):26-30.

BRI 22 0 A ) 3 i MAR DGR U 52 (D], BN . i
TLR7%,2008.

CHEN Jianhua. Research on mid-long term contract for
difference decomposition and related issues [D]. Hangzhou:
Zhejiang University ,2008.

IG5 ORI M Y G 2 R A R SRS A S (D . VR 1l
AR RE2010.

SU Pengfei. Study on the electric contract decomposition
strategies considering uncertain factors [D]. Ji’nan:Shandong

University ,2010.

EERI T,

oy (1984—), % EHE A LA
B ERAFRFRER FRmE B
1 3% 7 & & BF 50 (E-mail : zhangshd2013@

163.com)

Annual contract power decomposition method based on CSS

ZHANG Shaodi'?
(1. Shanghai Electrical Apparatus Research Institute ,Shanghai 200063, China;

2. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University ,Shanghai 200240, China)

Abstract: On the background of East China electricity market,a method of annual contract power decom-

position based on CSS (Charge System Search) algorithm is proposed. According to the difference between

domestic and foreign power contract types,the research status of contract power decomposition methods is

analyzed. The annual operational rules of East China electricity market are introduced and a two-step

annual contract power decomposition method composed of monthly power decomposition and unit power

decomposition is proposed,which fully considers the factors of forecast uncertainty,unit power generation

cost,waste gas emission,etc. An optimal power decomposition model with constraints is designed and solved

by CSS algorithm. The basic data of IEEE 30-bus test system are applied as the experiment data and the

effectiveness of the proposed method is verified by the experimental results.

Key words: electricity market; annual power contract; contract power decomposition; CSS algorithm; models



