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Model and algorithm of transmission congestion management based
on matchmaking tradeoff competition mechanism settlement
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Abstract: A new congestion management model based on high-low settlement is proposed for the electricity
market. The model combines the transaction mechanism and congestion management to eliminate
congestion in branches with the minimum equivalent increase in the system regulating fee. The equality
constrains are the branch overloads, the generator sensitivities, and the corresponding adjustments,
respectively. By introducing the Lagrange multiplier and a relaxation factor, the nonlinear programming
problem with constraints can be translated into an unconstrained nonlinear programming problem. The
regulating values of the generators thus can be obtained. The proposed algorithm is verified by a 6-bus
system.

Key words: electricity market;high-low match mechanism;settlement;congestion management

B 28 T LB AR BTR AL T 2 R R TR B ARG ENR . e 500 Tk 1
5B R SIS AT M 1 RS E R AT RE Ok B A EREET L 2 e R A B 2 I A A e 1R R RO R
KNI FEIM KL E X RE AR E,. L W T A ERE. RO mS T,
A v 1] v IO O AR T 5 55 A BT BB NG DL T . N PRIEA T A9 S 3 L B IR A R TR ST Y

A5 B H#7:2008-10-09

A2 B H R A RBE R B B B H (CSTC,2006BB3213)

A A R HR1980-) o B R R4 L b A RENFE R i i ) TR SRR,
ATEEME(BER O B B R R W LA S 06, (E-maiD yujihui@cqu. edu. cn,

http://aks.cqu.edu.cn



274 TR KFFER

%32 %

e & P RO A L T H A R A ELR AR 90 5 1 7
SE 125 A HHLAE ) AR AT RE S B0AL i B 28 (2 % B
HA RS AT o O T RIE RS s AT . b AUH
Bk Fl BHLZE 15 00 o BHL 288 B H b — i 2 BH 28 8 3
£ 9% FH e/ » A T 19 5 4 BIL 1) H 445 R0 R0 ) A ] )
SRR ZE A B 2 A ). DR ot LA S AL
i 55 BH ZE A PRAR S & T AR 45 R A B SE A .

TERL W G5t b . HAT B2 3 Fhah 507 1%
— PR ARG — R I PR A% 45 5307 X B MCP 255875
25—l 122 IR R v A ol 1 552 B 4l A 6 A7 245 5 B
PAB 2550 77 25 i A7 — P 2 #4208 S J7 4 A0 02K 07 4l
WS- B R AT 25 53 BV T ik & 52 5 AL A 45 5
Jrae HAET. X 3 R 8 SNAE fs g i 5 v R A7 AE
Hov, #4552 By B 1) 45 5507 s EAE T8 AR R Rg 7
BT AR T T R

IR GE— B M 455 4% IR SE PR AR i 2558, LU
BT 5 5 o HUA I 45 53 0 3 bl 58 4 AN [ 1) 46
BT BT BB S AR TR . SCRRES-6 105
TG — POk 25 5 L T 3N 5 R B BH 28
PN /N SE M k. SCERL7 T i 77 i
T S B AR A 45 I AT E 9 P /0N SR T Bk B 2 1)
Se L . HRT K 2 BH 28 AT B0 AF 5 0 O B X I
PAP 2507 R B g T S HE AT T X T R
B3 G LT BT B 26 A BB 9T 0 LA b . BT
1 - 283 AE O 5T 5 A MU 0 il DA 22 4 9 58 9
Ry v B P A/ O H B R R LA e AL AR 2 2K
SR R A I ARG I A AR A R AL AR T
e 28 o I T TH BR B ZE A BT 5 5900k . fERT I A8
Gy L i e R A N 5 By« WO 5 58 5 BIL L Y
S oy M FEAT T — %€ B TR Ak . A 2% 1B B WL 5 T 7
P48 (6] 1448 [6) i FEL A A% 5 R0 A0 45 5 AN S i AL o T
FE 7 Y BHL 26 A LAY

1 X WEFeseih Fik

1.1 BAER Gk KR

i F 2 T HIL R 2 g R e AU DG G g Je e
R A I Bt R SR RN KL 5y 58 5 1
SRS A g 352 T 4 M FSK T3 AR A 19 S B E L AR5
AP BT R B 58 Gy LA e . BAK
PSSR ' g = Ay i 1l

DR A W 5 5 2 8] 45 5 B RO 9T 30 )5
M 22 . TR A N

ba = Py — Ps> (D
K po T 225 py W HLTT 9 JEU0R HY AR B 4% 5 oo

h B HLT Y DA F AR A A

DR ZENREBVNER . M 22 /D TR A BN
LAZHHEF .

IR IRHEE MY 22 I R — B 5 T 16 . T8
Wy B85 WUT5 45 S 58 oy 1A IS v o AR A LSS LA
B v T SRR FR AR A A S R T B R AR A A R
P B

7p5+p]1
p, =t (2)

) ¥ BN 22 1 T H T — 2B 1 USSR RS
HLo . WHR R — 41 R 76 R R 2E 58 5 Hh [R) s o B
T 1 DA 32 2 B A 1 A HL i R S T2 2B 2 T 2 A
S I HL A P BC s A R R — A L R RS
WO NZ A RS TE R .

5) M 22 M L IR AL AR 2 AR 58 5 an R R 17 10
A )L D TR1 48 (O W 85 5 A 2 B 38 s An A (R 1
AR ) ELIW 85 H 7 BT AE A (O 5 00 o A T DU 4% 15
JRLAC HL o 1 BB 43 T

e I DE i i A R A 38 5 i T 3k B T
A ESF T 8 A 38 14 e R L g B 32 ) R AR R T i
3 Be 25 80 e K 38 5 WO
1.2 EhHx*x

H, ) 11T 538 4 B U R 2 WAL 26 4 A0 A 20 6 4
G B B B N — A B A R B A
T — B i AR 0 HL A — 28 5 I B i) B A4S o 22
TR EN AL BIHLA B ERR. HLAL R
WA — BRI — A B 4 20 200 5 R 35 i
1.2.1 BAr&k

Pt A58 o AL 45 1 B AR sk 5l

N
minF = mianb,q; , (3)
i=1

] <i+' pi
/H\:':F'ubb,:p ZP o

i APLAFF] . I=1,2, . N, N LA B A
pu ARl T 100 g0 BRI ESSE AR cq. NER 0 K
HLBILA (B e L 2% WD 52 A 3R A 1Y A FL L AR LA
I [ P B Ry 5 v I R s R BFS  A T F TTT Y J 0 H
MK s po 26 @ AR LA (HE KB 2 FD I UG
H A A 445
1.2.2 #4x&h%t

D) fiy T I3 R GE A B 0 K e S L
VU R B A5 2 R I 58 A1 R It 22 32 31 2% 48 °F 5 1Y
2R

N

Eqi*(b =0, 4)

i=1

http://aks.cqu.edu.cn



% 3 M ROR.FREXHIAH T EERTESAL ik 275
g Sy R AT D) 23 %3 AT 2 D 3 R ML A S S 3 i BRI /) PR 4R 14 81 1)
2) HLZH S R R 249 3R - i A N SCEER LAY RBUEHEFE 5 AL ko ALk
Qimin << @i <= Qimax+1 = 12222+ u N, 5 3 59| g S S R 1 i R PR e /)N FRRAEL

O Ginin ~ Qomax I AHHLE IR BT IR.
3) % H WL ZH TH o 2 48 3 4 O
q: (1) —q;(t — 1) < AGioman.u (DD ,1
¢t —1) — ¢, (1) < AGimar.a () (6
i=1,2,--,N, {
KH ¢ (D AGima (O« AGimae.a (1) 43 HE K HE L
HAE ¢ I By & i D) A8 B K T B 3R B KT B

2 MESGIHFER

Wi R L 284 B R A 2R HAr: — & U
S ALt Ty B G A 1 1 R B A B D H AR
TR LA ALY Ty B G A Y R 2R R A B b
FARS 1 B35 BT LU 2% ) dc /N o H b
o7 FH ZE A PR
2.1 BARRK

TEF T3 T v 2K I B 2 g% e AR BH 26 B s
Frm M R G2 TR AL R Sk i R
H A B BILZE H 7 10 R DL B BHL 2 AR IE R SE 1Y
LAIn AT . — M A PR R 2 1N AR G B I R
BT DL 4 PR 3R 0 v 9 O A de /D H s
BRI 28 GE R AT Oy

minAF = minZ(P;nq;* Priqi) =
i=1

N
min > {pi, (g0 + Ag) — pug.) s (D
i=1

X gl Ag S HLAL i RS i R B AL ) A
WM pL HLALE R o BSR4
W T pug, KM HGE (D AT LR e

N
. / . ’ 4
minAF" = min E Duq:=

i=1

min > ph: (qi + Ag) (8)
i=1
2.2 4 REH
N
> BAg = 0. )
i=1
ALk.min < A, Aq < AL s (10)
Qoin — 4 < A < Qrax — 4 1D

e B DX L ATLZEL 14 I 465 T 2R 80 AN 25 I R 45 7%
ey g =1 sk N o 2L B R q A DU R Ay
B i s Aq A DR RS 5 o < Qo 70

3 BEA KRR

£ PR BHZE B P T pl S & AR
WL A D H 7 38 0 Ok AR T g R
H R DURI & 2 AN E 1Y S T A B H R R R
ZIN 3 S SR 5 W 45 A v BILEL B A B G g G
T AR Y H b ek O AR 2P A PR T A8
AR TT LK A

2R FR AR L M S Ty 32 SRR ik 1) R AR S8 AR AR L
R H ofe 1 AR ot DR 2 5L 3 T F AR B A R A 4
SR R R S [ A A Sy T 24 AR £ 4 M Kl )
SR 5 A FIRLAR B H SRARAELAY 77 325K A

B b ok B R 29 o 2% 1F — 5 R RS 1 H

N
L = AF —2> B¢ — A (A DG — ALy + 81 —
i=1

A (AN — ALyin —S1) — A (AP+P—P,,, +
S$/)—A1,(AP+P—P,, —S,), (12)
K A RS HTRT . A AL As L AL S B L
KB H e TR M i ST LS A I ARG
A0 RS FH &5 S0 S, 435308 51 AR
QD Aot B 751 ) &, 53X B, 51 AR S0 &

i FBRTET 0,

XTRLA% B H R BOR AR A -
;)L / /7 /7
N =pu =A% —Ay —Ay —A —A, =0,
L~
== ,‘A i = O’
i ZB q
,)(/)AL = A/c.,iAqi 7 AI’k.max + St = O ’
oru - (13)
dL .
m - Ak.iAq;' - ALk,min — S, =0,
aL n

= Ag; i~ {imax SZ: =0,

oh, BT TE T e
L . o
EYV Agi + ¢ — Gimin — Sz2i = 0,

SRR R — A2 M R AL ] LIl i SR g Ik 2R
FRRAGH Aq .

4 Hxas
BHERAEME R,

http://aks.cqu.edu.cn



276 TR K F F IR % 32 %
Yk 1
-
Wi )
SRS D EEORBL R A
| A e | PRS
1 2—3 0.054 03 0.223 04 0
| i SE LA B TR | 5 2—4  0.01938  0.05917  1.03
|
6 3—5 0.056 95  0.173 88 1.03
TR R A2 6 E ARG RN AR
B WEY  fmA ALY p. /(FIHMW b
[ FRasimr i | 1 —3.30 —1.20 0.23
[ 354 R HLALR AR B A SR | 9 —9 30 —1.00 0. 25
SRR (12) FURILHEL B4, B 3 —L70 —0.60 0.26
ALY i it
|
& K BALRA AN 3 FR
A5 R
A3 6P ERAEL BN S
A1 fka —
i A Bk qi Py /(TIC(MW «h) 1)
o Goin 0. 50 0.16
5 HBIRASH
1 1. 00 0.16
EHLIE 2 iR 6 1R G . 78 s A . ) L 50 017
LKEESHOLFR 1, m S AR LR 2. fEIHE P4
~ - . RN 3 2.00 0.21
AR 48, B ED 3250 100 MV <A, 5 5795 s b F
WP 4 2.50 0.23
Goin 0. 50 0.18
1 1. 50 0.18
5 2 2. 00 0. 20
3 2.50 0.21
4 3.00 0.22
Goin 0. 50 0.17
1 1.00 0.17
6 2 2.00 0.19
B2 6% 54248
3 2.50 0.22
4 3.00 0.23

1 6¥ 5 AT EEEB S
e ER . X N .
SRS SR X E T A5 L
TS
1 1—2 0.082 05 0.192 07 0
2 1—3 0.037 00 0.084 50 0
3 1—6 0.059 03 0.213 04 1.03

HI LA H 2 BT 15 25 HLAL Y 4 o il e n 51 3

Fis .

2 IR AR DC S Y JEL U AT A4S B 6 249 AR B R
1498 BE 7 58 5 SR 5 ARG 29 R 2R 1 4% B 29 U 00 F
10 ] 2 T 58 s A B3R 0 06 O 5% R AT A T AR 4R

http://aks.cqu.edu.cn



% 3 M K

HFREXHIA T MERT R L F ok 277

0.25
0.24r

0.23 e
o2t b T _
021} _— ]
0.20} L _:

019t e '

p, [(TFE (MW-h)™)

018 — |

(09 b/ S — unit4| |
| — —unit5
0.16 ———-unit6| 4
0.15 . . . L
50 100 150 200 250 300

q,/MW

A3 R BN &

H A A BE ZE 1 B AR 5 A ST B L A ) R T e 9 T
AR/ FAR 5L AT B S 8 B R R TS
B SRS DL 45 KL D) T RS 5
U 4.5 .

K4 RENE LB FE LKA

H A kA3 RS
XH n . B BRAE

TS AT CEEHEI

1 1—2 0.272 5 0.1350 0.28

2 1—3 —0.772 5 —0.462 5 0. 60

3 1—6 —2.800 0 —2.972 5 3. 00

4 2—3 —0.527 5 —0.2916 0. 40

5 2—4 —1.500 0 —1.873 4 2.50

6 3—5 —3.000 0 —2.454 1 3. 00

A5 AT E B Btk N
qi po /CFIGMW « D7)
EESn) P )5

JGE-30] G-I
0. 235

4 1.500 0  1.873 4 0.215
0.230"

0. 240
0. 230

5 3.0000  2.454 1 0.235"
0.220"

0.225"
6 2.8000  2.9725 0. 230 0. 230

LT« o 2R — A o BLAL T R 15 25/ AR DG B B 2 2
e AR BT AR

HIZE 4 TR JRBE AT A 2 A5 SO R A T R
BDSZ% 1 -3 RSO 2 -3, ZLJHPRSCH 1 -3 MR
ZE U R 6 5 K LAY L U D 5 SR

LAY & e, i m i 2] 71,6 5 & L HLTE
250~300 MW Z [H] [ 1 A% 3¢ (i o B0 I8 8% B, S o
IEIN 6 5 A W HL Y A HL B 5 5 R HL BIL R I B
1% 3 /> 5 5k LA B & iR T BR S B
1= 3R BEZE , 78 11 Bk BH 2E 1 [) 1) 5 38 ] 3k 2 1 ri, 3%
o TEIEBRSCB% 2 — 3 (1 BH ZE I 0 5 3 fn 4 5 Bl
W& B ESCE D 5 SRS, i FESE
THBR B, 1 -3 ML ZER & &/ T 5 5 KLY
RSO T AR TR AT I N E 2 5 4
SREHL KA R, R S AT, G e iR
975 25 Ao 3 0 I8 R g5 R T E o B A5 OR 2 —
;.

H 2% 5 A DUAS el T B BH 2 T 3G 0 i Gl
2%l AF = 168.42 —166.75 = 1. 67 (T-70).,

6 % &

EHTEWEFE T L A B Al L B X iR 5E 5
BT RN A E A T g B TR T R S o HL A 4
SR BH ZE A PRASIRY B A 45 R A ST (. I
T L 22 PR J3E O R T i 2% P A/ O H s R B DA
A i LZEL N a2 e 7 L S0 114 SR AEORE R R AR IE
AU A AF R TR RS Y H 3T 1 RIS sl [R5
SEIE )T E bR R R HE AT 2 SRR A LR ) A Ak
T RARLAE LI 8] . 2 5l 2 6 9 R 5 ] 4
E AT S L RN DRSS G i

Ak bk

[ 1] R, My % J ok, 55, AR 2 W i 3t e AR 4B 03

£, AL 1,2004,32(9) ; 1-6.
ZHU FENG., YANG LI-BING., FAN BIN, et al.
Development and simulative operation of East China
power market [ J]. East China Electric Power, 2004, 32
(9): 1-6.

[ 2] ZHU F,YANG L B,FAN B, et al. East China power
market development and trial operation[ C] / IEEE
Power Engineering Society General Meeting, June 12-
16, 2005, San Francisco, California, USA. [S. L. J:
IEEE inc. , 2005, 2882-2889.

L3 sk, mEor i e A lis 17 0T ]. i AR,
2008,32(10) . 28-32.
ZHANG SEN-LIN. Construction and simulative
operation of south china electricity market [J]. Power
System Technology, 2008,32(10) ;:28-32.

L4 ] skABRAk. X )l 3% 58 B v 25 5 8 =X 1) 552 T A BF
FELT]. HL A . 2008, 32(3): 56-61.

ZHANG SEN-LIN. Practical research on settlement

mode of transacted electricity quantity in regional

http://aks.cqu.edu.cn



278

TRKXFFR

%32 %

L6]

L7]

[8]

L9]

[10]

electricity market [J].
2008,32(3) :56-61.
ZEMRI L XU B 55 BETF o — i br i &5 B 0 e )
935 T 2% S8R B BHL 28 2 Al d /i sE Sk LT . v I8 4%
AR ,2004,28(7); 40-44.

LI LIN-CHUAN, MAO BO,

Power System Technology,

LIU XIA, etal. 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.

BN BEIGIRBRIT. 5. TR — bR 4558 m
PR B R v T B BH 2 09 380k (0. B TR 3R
2006,21(1): 47-51.
LI LIN-CHUAN, HUANG HAI-LANG, LI JUN-
YUAN, et al. Algorithm of eliminating congestion by
linear programming technique based on uniform
marginal price settlement[J]. Transactions of China
Electrotechnical Society,2006,21(1): 47-51.

MR  SE A ZE L S JE S BRAR M 25 55 0 B g Tl
5T 75 JEH B BELZE 2% 1 de /b 1 38 O Bk T W 3
AR ,2004,28(12); 57-61.

LI LIN-CHUAN, MAO BO, HAO JIAN-JUN, et al.
A practical quoted price settlement based bidding
algorithm with minimum cost of eliminating congestion
in electricity market[J]. Power System Technology,
2004,28(12) . 57-61.

CHOMPOO-INWAI C, YINGVIVATANA PONG C,
FUANGFOO P, Transmission

et al. congestion

management during transition period of electricity
deregulation in Thailand[J]. IEEE Transactions on
Industry Applications, 2007, 43(6): 1483-1490.

KUMAR A, SRIVASTAVA S C, SINGH S N.
Congestion management in competitive power market; a
System

Electric Power

survey[ ] .
Research, 2005, 76 (1/3).:153-164.
LIU M H, GROSS G. Framework for the design and

rights[J]. IEEE

bibliographical

analysis of congestion revenue

[11]

[12]

[13]

[14]

[15]

[16]

Transactions on Power Systems, 2004, 19(1). 243-251.
KUMARA A, SRIVASTAVAB S C, SINGH SN. A
zonal using ac
factors[ J].
Electric Power Systems Research, 2004,72(1) . 85-93.
MR T A . AR 2B R R BEL ZE 9 0 B SE A H
T T 1 B S B4, 2007, 27 (4) .
1-5.

LI LIN-CHUAN.,

congestion management approach

transmission  congestion  distribution

GU LI-MEI, ZHAO SEN-LIN.

Electricity market clearing algorithm considering
congestion elimination based on block bidding
model[J]. Electric Power Automation Equipment,

2007, 27(4): 1-5.
TALUKDAR B K, SINHA A K, MUKHOPADHYAY S,
etal. A

efficient generation rescheduling and load shedding for

computationally simple method for cost-

congestion management[J]. International Journal of
Electrical Power and Energy Systems, 2005,27(5/6)
379-388.

HAMOUD G, BRADLEY L

Assessment  of
transmission congestion cost and locational marginal
pricing in a competitive electricity market [J]. IEEE
Trans on Power Systems, 2004, 19 (2) : 769-775.
ARG ATARNE . TR, LTIV S R R B0 f v B 2K
EHL] WK BRBE M. 2007, 30(3):
31-35.

LI CHUN-YAN, YU JIFHUI, ZHANG QIAN.
Transm ission congestion management based on power
coefficient[ J . Chongqing

2007, 30 (3):

influence Journal  of
University: Natural Science Edition,
31-35.

KUMAR A , SRIVASTAVA S C , SINGH S N. A
zonal congestion management approach using real and
reactive power rescheduling[J]. IEEE Transaction on
Power Systems., 2004, 19 (1): 554-562.

(mE Kk P

http://aks.cqu.edu.cn



	09031-273
	09031-274
	09031-275
	09031-276
	09031-277
	09031-278



