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Tab.1 Bidding data with and without environmental cost
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Fig.1 Profits with and without environmental cost

KHALEE Gy 7 1 Sl e R
=3 30,0, (12)

i=1j=1

WIEE 1 PR 5 8 RITE R NA S
T A 28 5 W I K 08D 9% , i 8072.2 J1 Tt /b )
7364.4 JiJC,

3 ERMESH

3.1 FEHBEEREE

3 (9) 555 A7 M 0 5 — 351 Sk B3 ARk H o 2 g UK
B 50 IR IR RE I D 2 A R B AR =T
D]l DX [ 8 A 22 100 S B0 AR T 55 D 3k S 24
(R L 2 FH L BRAS = T A R A1, H Ay = 0K
L i B M 51 3 o9 S R A = R/ W S < T
FIREM 45T B R EE R Z AT AL T 52
Dy HE Q- Qo MR B IEEWEAN P, BIER
AN 22 AP) FI i HLIRAE K,

H U, Uy Uy 1 Uy 000 s RS ARG
J"HRILA 1 — VS5 0 HEF i & B ALE 5 1
e th . MR GRS A KT 0 B, XN S A L
250 HAM & B ACE S RS /N T 0, 12 B =4
WAL A B 5 R ML & B BSE 5 BT 151k, &



4] ® 0 8 & iR B

F34%

F b ARG U Uy Uy U S 4 DS E R ER
(A RBURR A | I R N RIS L T 19 58 ) 45 R 28 5 vl
ik,
32 AIXSHENEENLZSERHZMN

W 2 s S HAR K E RN FiE 28 5 H
Q- Q0 WAL /N T 40% , SR REHIA S
28 5 e bt BB i 2 Q- Q0 IR &=
I 40 9% B, Uy TR 28 55 U0 B US| R EE RS
HoAh 75 AL AR AR K Y Q- 0, TR
i 709% B, Uy B Q.- Q0 F B 1 3E s 3 & (A
B2 N RER I 85 % B &8 B A B AT i
28 5 Bk /N AT 25 1 A 2 o5 S LA I 25 78
AKX,

owop LU
0.08 F

0.06 ‘ﬁ/UHT\/\
0.04 E ,
0.02F Un

0r Uy
—-0.021

-0.04

35 WL 5/
o

JG- (kW-h)

0 20 40 60 80 100
0;- Q0 B /%

B 2 A3 5 B E R R R XTI 28 59 5 M
Fig.2 Impact of tradable electricity reduction on profit
It 7T 22 B i B o 109 52 0 32 AR LA
T EFE40% J5 KT 300 MW R FRPLA S 53
LV E I
33 BERHMEMNZSERNZMN
W 3 R, Y H A R R AR AR A A
FALHZ 5 3 5 I 5 18 BN P R w23
H 32 Hos e 2 BE AL AH 25 5 /Y 19 DR a1y A
B A A 235 il P, BT 10 %, UG 3G
M2, 0.013 76/ (kW -h) , U’y 3 nde 2 AU H
0.004 76/ (kW-h),
0.3
ur
Us
U

Lo s/
[JG-(kW-h)™]
(=]

(=]

Un

-0.1 : : : :
-100 -60 =20 20 60 100

P/ %
3 1B IE 5 B4 X i 28 B 3 i
Fig.3 Impact of revised coal price on profit

HHAWHRA KL, P, LT 80% W, 7R
H A /N T 300 MW LA A BB 2 558 5 P, o)
T FE 40 % 69 % A1 70 % Z )5 , Uy U Al Uy #RIK
AR S A Z R A B A R AR LA RES S
25,

34 BEEHEMENZTSERNEIE

WE 4 Fros Y HAD R R AR RS KRS
AL S 5038 5 W aE & 5 BN 22 AP,
(BB E B A — B0, 5 H S ) A2 5y | R4S TR H 22
B A 22 S AR AL 25 G 52 il AP B
10 % , £5 28 5y (WL a5 5300 T B2 0.01 I8/ (kW +h) .

0.2
~ T
@ O ,
= Ui
g% 0
I} )
¥ ‘E -0.1 Uy & Ui
-02 : : ; ; ‘
-100 -60 20 20 60 100

AP} /%
B 4 15IEJ5 B4 2 X i 25 0 52 00
Fig.4 Impact of revised coal price difference on profit

HH A H R A KR, AP, T RE 209% ) AR
455/ T 300 MW IIHLZA A 68 S 5585 ; AP} 43 5
T 37% .87 % F1 92 9% Z )5 Uy Uy 1 Uy IR A%
R B T Z R R R S R LA e S S
35 ZEEHBMESH

RIS 38 Sy UL Q= Q) W32 MR AR X 35/ | AR 5O
PREFYRTE A 530008 UL U Uy R U R EECH
0, P13 H At AS 1 o P 2R () i A2 4k 1) i 22 5 v AT 1
I SE LA R e e i PR ) R A2 88 1 R 19 209~
50 %", R R o d , 22 I8 i AR K T B 50 %
G L

W s B, Pl F AP TR AR AL 7R A& Il 5
LR UL X B R RS By (AT AT X8, AT AT X3
(KI5 28 5 1A T AR LA 25 4 1 385 R T 34 K
72K 300 MW 75 i S R ALAH S 5 1058 5 1 1 57 4% o
SEEIEMENE O Y Py ARl B AP IE AR B 5L
P [ A 2R SR A S 585 1T
PSS 28 5 AT AT,

Uy=0,K;=0.028 2

100 N7 Ui=0,K,=0.0282 .

AP/ %

5 PLUAPL K, 3 Es B 80
Fig.5 Impact of P};,AP; and K; on profit
KB BIFE K, T FE 50% J5 4 AT AT XU 80
AR B E BN TR 300 MW AR RBLAL S 5L
Gy WAl AT X



%9 s 3 | 45 T B PR AR AR A B 4 i rL R R AU B BB 23 @
4 gﬁi/k\. YU Qi,ZHANG Jing, WANG Xuanyuan,et al. Coordinated opti-

16 57 B WU 1) & FLASE 5 ml R A /M2 AR S L T
ST IR KRR A K 1 7 far SO 5 0 2R | 4 L5 52
INBE AR

a. ANTFIRBERAKET | T 7R K R AL /D i) £ far 0] 3
i R RS Zy AT BRI 28 5 W7 3R IR £

b. T X AEE AR SBE )T AR 1000 MW HL4H 2
510 K& BALEE By W2k, E 3 T B AL 4H 2 R 1Y) B
MR, 74 300 MW HLAA AR RES 552 5, &3
ML 2 5 58 By 3R A5 10 IR 25 AR 9 %

. 75 R IRI A 1) B IR AR B A (] 22
3 ) 2 5 M) 5 K %) I TR £ T8 PR 2R AT 58 g e o )
I 1= RNy F B FE E 22 T /R 300 MW 45 = SE AL
HZ 5385 s,

d. 255 T RYLA 75 ik, 58 5 nl 17
R A N 4o NS I e o ] o (i R
I778 300 MW B SR HLH S 538 5 W] 111 it
Ak,

e. AR SCRMF 5T I B ALSE By 14 H I 2 4 FnAE R i
S T A 2 HR I R R — A ST

SEH .

[1] SRARM INIER] 5k58. BT i G ik 5 8 s
BLEIWFSE ()], B MEAR [2012,36(12):262-268.
ZHANG Senlin,SUN Yanming,ZHANG Yao. Research on mecha-
nism of inter-provincial contract transfer and replacement tran-
saction in South China electricity market[J]. Power System Tech-
nology,2012,36(12) :262-268.
P 5 AR TR e e 7 R DRy )R A L IR B G 2012 4F 112
VR TR kv AL 2H A6 A R iR R [EB/OL]. (2011-12-16).
http ; // nfj.nea.gov.cn/himl/72/dynamic_display_11.html,2012.
[E Z Re IR g Jr L iR, SN L DI L T 2012 4R 1—12
T I 190 S AL AR A R AR R [EB/OL]. (2011-12-16).
http : // nfj.nea.gov.cn/html/72/dynamic_display_12.html,2012.
(4] M. HE 755 BE A i e vl A S B e T (— ) R HL A S
S )], B RS H Mk ,2009,33(12) :46-52.
SHANG Jincheng Generation right exchange theory and its appli-

[2

[}

—
W
—

cations based on energy-saving and emission-reducing:part one
generation right exchange theory[J]. Automation of Electric Power
Systems,2009,33(12) :46-52.
JEIWT BRI, 2% PR,k LR S B kb L I i v IR 55 AR B R ().
LI AR, 2010,34 (1) : 134-138.
ZHOU Ming,ZHAO Ying,LI Gengyin. Impacts of generation
rights transaction on transmission service cost[J]. Power System
Technology,2010,34(1):134-138.
(6] FFENI R, TR MY & A S i B IE D58k (1. M
AR ,2010,34(3) : 146-149.
LU Zhigang,CHEN Jingsi. A method to modify quoted price of

—
W
[}

generation right tradeoff considering network loss[J]. Power Sys-
tem Technology,2010,34(3):146-149.

(7] THL sk EEIC, 45, IR RALEE 5 4 B O A A B 5
[J]. "y Al ki ,2013,33(3):90-95.

mization between regional and provincial grids for regional ge-
neration right trade[J]. Electric Power Automation Equipment,
2013,33(3):90-95.

(8] JeZs bk #6/NIE 55, —FioR i SRR 28 0F i R 2 A 2
FARE AT L ()], 1 A Sk ,2013,33(5) : 83-88.
LONG Jun,ZHENG Bin,GUO Xiaoxuan,et al. Interactive multi-
objective optimization of environmental and economic power
generation scheduling[J]. Electric Power Automation Equipment,
2013,33(5):83-88.

(9] LA, 8ifg A7 LA, T R ALSE b 22 A R i k g BLAT 3
TR TRIE[)]. HJy A ki ,2010,30(12) :42-46.
Al Dongping,BAO Hai,YANG Yihan. Algorithm of generation
linear distribution factors for security analysis of generation
rights trade[J]. Electric Power Automation Equipment,2010,30
(12).42-46.

(107 T RIS 75 4k TUE 45, o 3 20 = B BE AR T 5407 1 i
FL[)]. TJ1k A 2007(2):1-3.
DING Shuying,ZHANG Qingyu,XU Weiguo,et al. Study on cal-
culation method of environmental costs for power generation
[J]. Thermal Power Generation,2007(2):1-3.

[11] 2RI 720 068 S, 2% SRR IU) I 1T i AS 9 i vl 190 0o 199 2% 5 A

WEME[J]. 1 F BB ,2013,33(8) :21-28.

LI Zhenjie LI Furong, YUAN Yue. Pricing strategy of transmis-

sion network wheeling cost considering short-term operational

cost[J]. Electric Power Automation Equipment,2013,33(8):

21-28.

XIPRAE 5k 5 7. B Mk A5 ()], o AL TR

#2,2013,33(7):1-10.

LIU Zhenya,ZHANG Qiping. Study on development mode of

national power grid of China[J]. Proceedings of the CSEE,

2013,33(7):1-10.

BRI P R R, BT e D PO R 4 L ) i 7 A

[J]. RS AZ1E,2009,33(15) :25-28.

WEI Xuehao,LI Ruiqing,CHEN Yuchen. A new electricity

power market model embedding core function of energy-saving

[12

[13

—

and emission-reduction[J]. Automation of Electric Power Systems,
2009,33(15) :25-28.

JE I AT, FRIER AR e i v v 1 — S R B [T ).
AR ,2005,29(12) :1-9.

ZHOU Hao,YU Yuhong. Discussion on several important pro-

[14

[

blems of developing UHV AC transmission in China[J]. Power
System Technology,2005,29(12):1-9.

EZE AT .

Ao & (1988-), B L G # A A A+
HRAE TR T @QHE N ZAZFELT
5 - #7 (E-mail ; fuhh@ms.giec.ac.cn) ;

KEW(1975-), 8 ,#daF A 85
A L LTEHR T @A EFEI R
R 5% 9% (E-mail : caigt@ms.giec.ac.cn) ;

REFH(1957-), %, 2o FA R
R EARAESH L TS AN
A TR WX wE A AR AR 22 T KR 5

(T#% 111 R continued on page 111)

o %



gom BD T T 5 1 e A 7 11)

et al. Optimal network reconfiguration of large-scale distribu- [18] BARAN M E,WU F F. Optimal capacitor placement on radial
tion system using harmony search algorithm[J]. IEEE Trans on distribution systems[J]. IEEE Trans on Power Delivery,1989,4
Power Delivery,2011,26(3):1080-1088. (1):725-734.
[16] 3. MR AT AL S i S P e R P58 (D], iR . 4
g 2 .
RN K% 2008. 1’E%néiﬂ

YUE Kan. Study on the computation performance and applica- 9 T(1989-). % ¥ EEA AL

BER A KNF B R W OB LA R (E-mail :
331511645@qq.com) ;

F O (1966-), F ,H @it A HAR
GE Shaoyun,LIU Zifa,YU Yixin. An improved tabu search for WEAI ST HE NFRE AL A,
reconfiguration of distribution systems[J]. Power System Tech- AR E AT 5 42 H 5 (E-mail :yellowpure@
nology ;2004 ,28(23) :22-26. P hotmail.com) .

tion of the coarse-grained parallel genetic algorithms[D]. Wuhan
Huazhong University of Science and Technology,2008.

B AR RIS, BT B R R A A [T,
LR 2004 ,28(23 ) :22-26.

[17

[

Distribution network reconfiguration based on artificial cultivated hybrid
HU Wei',HUANG Chun',SUN Yanguang®,JIA Tianyun®,CHEN Zhufeng', LING Liyuan'

(1. College of Electrical and Information Engineering, Hunan University,Changsha 410012, China;

2. Automation Research and Design Institute of Metallurgical Industry,Beijing 100071, China)
Abstract: An algorithm based on biological ACH (Artificial Cultivated Hybrid) is proposed for the economic
reconstruction of distribution network. A base loop set of the distribution network is found and coded to
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are then guided by the chromosome hybridization with a certain probability until the global optimum is
searched. Measures are taken,such as shortening chromosome length,performing parallel evolution,etc.,to
quickly find the global optimum,avoid the local optimum and efficiently balance the relationship between
local convergence and global optimization. A method based on the branch classification is proposed for the
complete repair of infeasible solutions. The simulative results of IEEE 33-bus system and IEEE 69-bus
system demonstrate the feasibility and effectiveness of the proposed algorithm.
Key words: electric power distribution; reconfiguration; artificial cultivated hybrid; genetic algorithms;
infeasible solution; repair; chromosome; optimization
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Abstract: A model of thermal power unit generation right trade between two parties of trans-province power
transmission contract is built with the environmental cost as a part of generation cost and the impact of
environmental cost on the trade profit is calculated for Guizhou and Guangdong in south channel for
sending power from west to east China. The sensitivity analysis is adopted to analyze the impact of main
uncertainty factors on the trade profit and determine the feasible trade areas. Results show that,without the
environmental cost,all the thermal power units of Guangdong can operate through the generation right trade
and both parties get profit;with the environmental cost,the trade profit of Guangdong 1 000 MW units
increase while the total trade profit decrease because its units below 300 MW are out of the trade;with the
environmental cost,four main factors influence the trade profit of Guangdong 300 MW units,including the
unit coal price,its difference between provinces,the amount of tradable electricity reduction and the power
transmission loss. When the variation of the four factors makes the trade profit decreasing,the trade
feasibility of Guangdong 300 MW units is influenced first.
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