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Tab.1 Daily load distribution of network

t Proua t Proua 4 P t Prou
/h /MW /h  /MW|| /h /MW| /h /MW
0.0 220 6.0 220 12.0 250 18.0 263
0.5 215 6.5 220 12.5 247 18.5 270
1.0 206 7.0 224 13.0 246 19.0 280
1.5 199 7.5 228 13.5 245 19.5 276
2.0 192 8.0 232 14.0 248 20.0 273
2.5 185 8.5 235 145 250 || 20.5 272
3.0 180 9.0 240 15.0 253 21.0 270
3.5 182 9.5 250 15.5 248 || 21.5 268
4.0 187 10.0 252 16.0 249 || 22.0 259
4.5 195 10.5 253 16.5 255 22.5 250
5.0 200 11.0 254 170 258 || 23.0 240
5.5 205 11.5 251 17.5 260 || 23.5 230

R 2 IEEE 30 WRAGRAATSH
Tab.2 Peak bus loads of IEEE 30-bus system

AT P/ MW Q 0/ Mvar || 19355 P/ MW Q,.0/ Mvar
2 12.00 7.07 17 9.00 5.80
3 32.70 1.20 18 3.20 0.90
4 7.60 1.60 19 9.50 3.40
5 50.00 23.58 20 2.20 0.70
7 22.80 10.90 21 17.50 11.20
8 47.50 17.50 23 3.20 1.60
10 5.80 2.00 24 8.70 6.70
12 11.20 7.50 26 3.50 2.30
14 6.20 1.60 29 2.40 0.90
15 8.20 2.50 30 10.60 1.90
16 3.50 1.80
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Tab.3 Bidding prices of units

Wy W41 HLEH 2 PLAig M1l L4l 13
B p ¢, P C, P C, P C,., P C.
1 35 0.16 35 0.16 25 0.17 25 0.14 35 0.15
2 45 0.18 50 0.19 35 0.19 35 0.17 45 0.18
3 55 020 55 023 45 022 45 020 50 0.21
4 65 024 60 026 55 025 55 024 60 0.24
ELC, N AR 103 I8/ (MW -h) P LA H ) | 5
{78 MW .
SR SER S LI R VES B s NS IR I =
HA 20 MW 15 MW 1 45 MW -h, K HLHLAL 9 TE 3
fE 1 20 MW /h, 1 5715 83 R A9 45
42 HEZEREESH
eI H G il £k e HEAK AL B 1 SR 5
MR A5 KB T AR AR R 2 HE A HLAR B 8 ), IR ke
Bk AL T R 2 o B U AR A
W ARG B = 22 HE WIHLLL 2 ¥ 7E 1=5.5~6.0 h B [A]
BEN R 15 MW 19 L FHDR B 2814 2 i Te ik
BE R Gk £ 30 MW / h, DT 8 3 45 o2 0 € 39 3 3
20 MW / h, 4% L 29 SO a2 HLAL 2 7E9Z BE 1 BT g %2 HE
B 7N 10 MW, R G TG 82 L4 8 Y4 5 MW,
EATILF R TCYE AT 55, TR 0 T T
A ISR R S S R AN SR 4 PR | B AT IR 4
W& R 0.17x10° JC/ (MW ~h) , BEfaf | W fuf 53 - 55k
250 MW, [ far 1 45 58400 4% R 0.20%10° 75/ (MW -h) ,
Ui PO 45 S A% A 0.22%10° 6/ (MW -h) |, HEfar | U6 i
SRR 27.687x10% I,
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Tab.4 Primary bidding results of units for
basic and intermediate load blocks

s KPS /MW s PS5 ABRALE 1 /MW

1 5 20 10 2 10

2 11 30 11 8 5
E 13 35 [/ ) 2 5
i g 1 35 13 8 5
B 35 By 1 10

6 8 25 15 11 10
w7 11 5 w16 13 5
w8 1 10 w17 5 15
B9 13 10 B 18 8 10

MR 4 821 AT A5 B 97 T I 4% & AL LAY
e 5 R SRR R G 45 T Y HR T 2R AT R
TEEE VTR 25 SO B R B BR 2% 6 I
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Tab.5 Active power outputs of
units at peak load

RHWHLS /MW || BHRALS /MW
1 55 8 45
50 11 45
5 35 13 50

HIZ 6 nl & | B BR 52 % fi RS2 9-10,
A HLLLX S 8% 9-10 B REUE ML 7 s,

R 6 B K G e B 3% B 90 i M PR IB R

Tab.6 Power flow violations of

branches at peak load MW
3 BT DR R
2-6 22.0171 20 2.0171
9-10 37.7767 35 2.7767
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Tab.7 Sensitivities and adjustments of
units for first calculation

RHHLS REEE /pou. HLZH %% 5t / MW
1 0 0
-0.004 205 0.881 436
8 -0.024 846 2.350 260
11 0.383 631 -5.581 960
13 -0.243 245 2.350 260

SHUH P R EA T, s REE R
LA 2 8 13 M g1 AL 11 RS0 71,
W I EAR AR 7 5 3 BTN, FEARE 4 & ALY
PR RS LA R ) R R R AR R
WO AL T SR S R R O R R ™ Y S
B B IHRMLZE, XFEL 2 kERZ A, Ml
O R 2 2 /T 0.00001 B THE 45 15 %
e KB 2 S AL A T gk 8 iR,
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Tab.8 Outputs of units after congestion
adjustment at peak load

LEPLs /MW || EBALS /MW
1 55.00 8 49.79
2 44.17 11 41.25
5 35.00 13 54.79

R 4 A5 K 71 oy B 220 1) H 7 BT R 45 L2 AR
o M g A0 oy B 9 1R ), JF RS I 45 MLA Y IE 3 &Y
W19 B A LA TE 45 B ) HE IR AT
fr 43 F S B Ak S5 ANz 9 FroR | b AR g () 4
Br#& A 0.20x10° JC /( MW «h) , W faf 1) &5 55 4%
0.25x10° JC / (MW - h) , B U4 fap 119 5 2% FH A 28.617 x
10* JG.,
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Tab.9 Outputs of units for different
blocks after congestion adjustment

it F5 KBNS /MW || i RS R LS /MW
1 5 20 10 2 9.17
2 11 30 B 8 10
o 13 35 (LI D) 1 10
faf B
g 4 1 35 13 11 6.25
=4
5 2 35 14 13 5
6 8 25 w15 8 10
w7 11 5 *; 16 5 15
w8 1 10 B 17 3 497
B9 13 10 18 13 4.97
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& 41 RN, 8 2 1 BEL S £ 43 BB 3 0 ol 9 T 35 00 B v (5
AR5 A 3116 ,2003,27(23):12- 16.
5 4B XIAO Ming,LI Lin - chuan,SUN Wei,et al. Realization of the

Jv i tH 1R T o BHL2E 1) 70 BESE A i 1 Tl 3 19 9
B AR T s B i A T R R A Y T
P IXor T RE BT R T T P T HLE IR
TBHZERYIH R AR A R B A SN (R, B
UEMZ LR AT AT

SEH .

[1] ELMAGHRABY W J,OREN S S. The efficiency of multi - unit
electricity auctions[J]. The Energy Journal,1999,20(4):89-116.

[2] EB L. s Bese iy Jpilidg (1], sl TR 24,2001,
21(2):1-6.
WANG Xi - fan. Block bidding model based power market [J].
Proceedings of the CSEE,2001,21(2):1-6.

[3] GALIAMA M F,FINK L. Power system restructuring:engineering
and economics[M]. London:Kluwer Academic Publishers, 1998.

[4] SINGH H,HAO Shang - you,PAPALEXOPOULOS A. Trans -
mission congestion management in competitive electricity markets
[J]. IEEE Trans on Power System,1998,13(2):21-25.

[5] BB Bk, s Boeth 5o se i i e (). B R H d ik,
2003,27(2):22-26.
WANG Xi-fan,GENG Jian. Comparisons between hourly bidding
and block bidding rules[J]. Automation of Electric Power Sys -
tems,2003,27(2):22-26.

[6] Bk, B8 L WRnk 5, 5% 5 Bese A v 0 i 3 132 78 7 =0 #L0
FIERL[ ], V4 42 5238 K% %441 ,2003,37(6) : 599 - 603.
GENG Jian, WANG Xi - fan,CHEN Hao - yong,et al. Market
operation model,rules and models for block bidding power
market[J ]. Journal of Xi’an Jiaotong University,2003,37(6) :
599 - 603.

(7] Bk, B8P MRS 55 45, 43 Bese s g i S A48 43 0T R LG
B[], VH4E 2800 K244, 2003,37(10) : 1043 - 1047.
GENG Jian,WANG Xi - fan,CHEN Hao - yong,et al. Simulation,
analysis and comparison of block bidding power market [J].
Journal of Xi’an Jiaotong University,2003,37(10):1043-1047.

(8] MMy )i, A 45, 43 BEsa M s Jy i 34 i th v S ik S BT .

clearing price calculation algorithm in block bidding electricity
markets[J]. Automation of Electric Power Systems, 2003 ,27
(23):12-16.

XAl | BN SRACTT 45 H ) R G AT Ty 8 A AR I SR W 1) SR 1) A
XA (T, I R G A Bk, 1999,23(18):5-8.

DENG You-man,LI Hui,ZHANG Bo-ming,et al. Adjustment of

equal and opposite quantities in pairs for strategy of active

—
el
[t

power security correction of power systems [ J]. Automation of
Electric Power Systems,1999,23(18):5-8.

[10] ZEMNT 22 Xk 46 T8 — bR M e Emm hhig T

R R BHE 2R T BN B SE AN SRR (7). M E AR 2004,
28(7):40-44.
LI Lin - chuan,MAO Bo,LIU Xia,et al. A unified marginal
price settlement based bidding algorithm with minimum cost of
eliminating congestion in electricity market [J]. Power System
Technology,2004,28(7) :40 - 44.

[11] EFm, HaE, 8 L. i B B 0% 53 505 o BT s 0 & 5k
[J]. &G A Dk ,2002,26(4):10-13.

WANG Xiu - li, GAN Zhi,WANG Xi - fan. Sensitivity analysis
approach to transmission congestion management[]J]. Automation
of Electric Power Systems,2002,26(4):10-13.

[12] WILLIAM H. Contract networks for electric power transmission
[J]. Journal of Regulatory Conomics,1992,4(9):211-242.

[13] DAVID A K. Dispatch methodologies for open access trans -

mission systems [J]. IEEE Trans on Power Systems, 1998,

13(1):46-53.

SCHWEPPE F C,CARAMANIS M C,TABORS R D,et al.

Spot price of electricity[ M ]. London : Kluwer Academic Pub-

lishers , 1988.

[14

[l

(REHRE. F7 %)

EEE T,

M (1948-), 5 B RIA Kk LT EHET AN
VRGN AATHEREREE N ZAE T RN ESE AT
3 (E - mail:li_linchuan@263.net) ;

T (1982 ), & T A RBA AEFEA FEH G
Ao ) R GAACK 2 J T (E - mail : tippi222@126.com) ,

Electricity market clearing algorithm considering congestion

elimination based on block bidding model
LI Lin-chuan,GU Li-mei,ZHAO Sen-lin
(School of Electrical Engineering and Automation,
Tianjin University, Tianjin 300072, China)
Abstract: In the electricity market with opened generation side,how to purchase electricity from
power plants with minimal cost while satisfying security, economy and user requirements is studied
for power grid company. A clearing algorithm based on the block bidding model is presented,
which uses the sensitivity method to eliminate congestion. The basic load blocks,intermediate load
blocks and peak load blocks of all generators are sorted in order first according to their bids
without considering the congestion. The congestion management is then carried out for the
maximum load while keeping the adjustment cost minimal. The active power of each unit is
adjusted according to their sensitivity to the overload line,and the whole bidding is thus adjusted
by the results of congestion management considering constraints. The output of each unit is then
determined by optimizing the dividing point between intermediate load block and peak load block.
The proposed algorithm satisfies product continuity,distinguishes power quality,shows market
justice,and eliminates congestion,with more realistic value. The calculation on IEEE 30-bus system
shows its feasibility.
Key words: electricity market; block bidding; congestion management; sensitivity



