F27EF 108
2007 £ 10 A

Vol.27 No.10
0ct.2007 @

% ) &8 & it S

Electric Power Automation Equipment

He T 28 Il OB ) L RE A B
5 5 LB 58— 47 3%

BOALH FLEEE
(LAREILRT WAIRRANNFR, ZAIL 5 RE 150001;
2.4y AR E Ry, bR 100053335 2k B AFF AL, LR 100086)

WE. RRRARSRETEARRA DN EFRAN MBI AZHAEG T T o, BAT AR
MEREAR AT ETAIIFHER LR, XRAXARKERLEAEA TG OIRE, R
B, AL THEMTARRE A TSI IRAFRSZTHIHZHE BT RELH R HER
HEAMRANTHMEHX, BRAAZHEZE AL E3 T At 5 ma AT ke
R B GG — LT, BB EEREHF LR AKX P, T AR A R 36
MR FFERABE IRE—TFTHEATERISEH LRI GG L AT, LA THEEF
BER—T% FRAAT E %694 IEEE 9 ¥ S AHER T iZ 7 k60 A 2k,

KA . WA, RARZHE,;, RENAL;, wATH

RESES: TM73 XERFRIRAD: A MEHRS: 1006-6047(2007)10-0047 - 04

0 5%

1 RK SE 8 g T 3 W T8 48 A = ek R TR 9
RN o S E DAY 1 1K A RS e E A I 7 N
Bk, ERENEETRSNM TR NR
W3z B AR Y {2005 4E 12 A 1 Hilf7, H
HREA A TS T IR T T 58 B R A i i AL
22 5y, DS 3k A v EL 2 XU 9 75 2, W R Ak R
BHHLUTF R A 5y, R, A 20 B FLALSE B
PEATIR A G M 55 BF 5%, 38 f HL S0 it 2 2 o oy R ) A
25 [ R 28 Uk 1 N Ok

HAT, S A 2400 2 A . — Pl a5 0 a5
() 4 FLAY (PTP - FTR ) 23, Iy —Ff 2 35 T30 U 1) 4 FL
P(FGR) ™, % T A2 A AU b 0 52 4%, A it H i iff
FER LI FE T BRI IR AR 7R 680 g X 28 A AL
i FL RS B B S AT 5 i A 0100 SR, o T A AR
B EBRAEI R, AR AL AR
a7 Ak I LR A0 P a5, (LI S 2 O o 0 7 2 KL 7
TE B MR B RS W S R 25 L T 3 Y
T AT A AR AL (958 5 it 9 SRS s AN AT AR

AR AT K R, L RE S S 5 i AL B L A T
(T S SRR 08— 3 A T 48— A2 T DLRRAIRH
5y WA T WA TR A Tl 3 B a5 48, I AR 2
WA IR T T R E A pE g - 1k BUBEAE DL
FEAF 5T A L 4R S — 3 T 5 I R SR A MY
HLBESE &) 5 i PR AU B8 — TS | ki B A 32 5 1
AE AR R S B AT 3R i, S AN, AR A —
%= HHE.2007 -04 - 02; & B H #1 :2007-05-23
EHEWMB . &5 2345 550488 B (20060213042)

mid FRHT 2 M AR 77, R H
B XF 2 Fif i FL ARG I8 45 AT A 4 18, 2 TG [ RE RS
il 22 B3 22 L G R RO R AR R A ) i DR 1
S LE AT S AR B R e s e S el
JE A AL

1 BT R B9 38 i R EUE TR

H ARSI T A% 5% A A Y5 LTI 4
gk, i iy A T A SR
i B A R T B A T L B DT R TT DA B2 B Mk
P58 RAE W5,

JIT R B T8 BB A B e — A~ B & 4 il AR
AR AL AR A AR R A A ARAE B TE LI RN 38 I I 2% A5
RUF#RAT LA RGUE W, B R MU
A VTR P RO A B R T RO B AR, A
2T 3 RIS RGBT s b AT B S RS
MG S O 0 U R 1T A B 25 ) b A5 3 R G A 1 38
TR HUE
1.1 XREREVHERHE>HEFITE

R Ty 2 i AT A m BT S 0 HLA AR
L5y UGG T &l i ERThRAE, S,
Sijomn ST M F TN i X m AR S m
5 n AU AE R S i REE AKX S BT .

Si,‘,an:Sij-'" *—S;/\n * (1 )
_apP; ol b, 96,
S[j,m‘*_ au, opP, *+ 20, 0P, *+
+
aU, aPm « 807 apm * (2)

K * RN RGBT R0 FR TR P.U MG
IINERARA AR W R R AR A 5 Py KRR



® ® 0 & RS

#1027 &

B ij LR DR P, ROR T A m A Y

AT,

3 (2) H Y P A 7 AT AN AR e T O B4
4 R AT AR P A A 3 S I Ab R FEEGA |

Mt AT LA 38 R0 i R TR
IS M LEA S, I H S RGeiafr T A &, JBAE
RGBT E A AT AT AR B
1.2 TREREVNBRRBEITE

4 WA Ty Ty 25 AR XY T A TR R
OP./0P.(ic A S Al Ll ad N A 2.
[ : :
!aﬂma 1-S,

=J7 -:1"“, e 3
|UL6P9/8U1 J _aPL/aQi (l n;t S) ( )

K s FOoRM AT S Py KR WA DI FE T N
METT AR B 5 bR T 7R 40 B 10 5 as st
13 AXRRBERECEEEYMERENERY

B FE

FE ELR B RN JE AT JE 1 0 U 00 AN S B T
M7 RGP L (1SO) & A 1 U 1Y B 4% i 43 A1 A
T (PTDF), i i PTDF ] LU 5 H iE 28 5 X gk 2k
B DTk, B, W% 2 5 3 PTDF #E 47 &
R 8 B bR kS S 8 i PTDF 2 4 L AT 37 45
i

S EH MBI, BT A B A 1T H B 5
5y SRS —INS2 0, R IS0 & A A D1 R AL i
K AT Sy 45 1) AR, D28 S A T T SRR AT T TR 4
Al I A i R A T REAS R A

Pij = Sij ,mn Rnn (4)
Pij:Sij,um (5)
P = Z Supz (6)

i=1,i7s

A P, FRT R m 5 n WA HIA,
2 HIRER S SR AR S —H5E

2.1 HBEXZEWMBNNSE—TH

K FH HL D7 BB AR (Pool ) B2 20 1 T 38 5y 5
& L R R P IRL R ) Pool 48 58 HL BE 32 B 1 i
B A B AR A A8 | i Pool #EATIHE ., Gi—Tlidgis
AT 0 B s o 50 90 R B 28 B A H AR 32 Y R I B
=R,

SN R R A O T AR Y S R L 25, 7
IR 2 208 FTR, BRI A 57 A A (AR
[, e A K T i e, A S

X=[0 - -1 -« 1 - 07" (7)

UUJ V94 45 A5 T ) B B AL R BT DL RX R, 4 K fy
PR A v R R T A 32 B F A 25 B SR 4
K W 4

I T A0 B BOG T R SR AR IR TR

1 o i FL AR X 1SO & A 1) 4 B G T (flowgate )
B A8 R R R AT AR | 5 T N2 S5 T
B BB BR RGN, B IR 4

HL BB 3 50 VR I 2 1 A AN, 3 R ASOX A
LR ) 2 P A T8 2, TR ot F B 28 5 B T LU
B HLAERE R AE 5y, MUNT DA IR — Bl A A 1) A
Xof B BB LR

g, g—-mmEhiyhtiss 5ERET 2
A Al T H Hi 5 53 0 DRYE A 5% 2, e
SNSNE e WL & G i
22 FHSEEE

L5452 RBEAR B M3 1 HL REAE b 5 i LAY
58— AL AL Ny

Max CI(R1)+C2<R2)+Cg(Pg) (8)
st SP.+SIP+R.X)=0 (9)
i=1
SR +S,R,+S'P,<F (10)
Rl,minsRlsRl.max (11)
R, .. <R, <R; .. (12)
ngmiﬂSPgSPg,max (13)

o Ry N FE T i A B B R, A
SR A B R A B [ S P, R T R A
DG ) (F R IE WA N 7)58.(i=1,2,
g, L) 0 3 oA 356 T30 3T A i rEL A X B A
TR AT SRR T 5 Y R R 2
B [ B ) i € C, A C, 43l Dy 3 T
iy FELR 5K A5 A L ASURT F BB S 238 5 I AR
PRI F N T 90 32 0 o K 25 i 4 W 19 41) 1) 2
XFF LRI 5, T AR I 1 A W PR Bl B 25
T e i R %

K (8) T Ak ity B 5k 2 iy o A K% L BE 28

Gy ARSI R B K, 20 (9) o &R Gt A 1 ) 32074, 5K

(1) W FRGEE AR, (1) ~ (13) Hy H I £ 1Y

4178

23 MBEFERIARBEFEANBEXIERA
WSR2 AR S A pR B R PE 1Y, WAL A F 52

[7) R — AR LR TR R, R R R R ) R

) i 1 HE B0 R, Lt B Al T vk Rt N R

AT THRH R WSSO S R A
JUT 2R FH B4 35 T 58 3 % 0P 1 R RO 2 0kt

FEF I R OB ) i R R S ) — B S R

FEXT D) S B A T RO T R T SR, T LA RSk

AT RT3 10 A5 21 28 G0 R A0 B I H T —

AN 54 SR X 5 DU B R ¥ T

F14) i FEL RO S 2 — B
T T S AR B 6T S TS E A TR N

BTS2 5HE N, WREREE USRS

RPESHUE , NS5 5K ARG A B 1E T

O, BT 325 5 RS I E R R U BRI

BRI M BT RS 2 R S e R AR B A B

ASTARAR NI AG 25 T3 3 Bllces B 68 1, Rk,



%10 8

A B AT RS A BUE T BB RS B S LR Bt — 41 32 @

W BRI A [R) — YR AT 3% J 45 R A v SR AR o
F14 e — Pk

3 B

KM IEEE 9 95 5 R GU 5 Uk Fir $2 H A9 fL RESZ 5
SRS — LTk RESHILE 1, LS
QE&U_IL%% 10

|l 9T RRGEME
Fig.1 Configuration of 9 - bus system
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Tab.1 Branch parameters of 9-bus system
2 hun o Zay o R mHr BA
75 R R /pu. /pu. /pau.
0.01700 0.0920 0.158
0.03900 0.1700 0.358
0.01190 0.1008 0.209
0.00850 0.0720 0.149
0.03200 0.1610 0.306
0.01000 0.0850 0.176
0.00001 0.0576 0.176
0.00001 0.0625 0.176
0.00001 0.0586 0.176
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Tab.2 Sensitivity S, of injected active power
at bus to active power loss

Wl SOUCEME | WA SOtRE | A S tRE

1 0 4 0.002332| 7 -0.01235
2 -0.05955|] 5 0.018380, 8 -0.04066
3 -0.05213|] 6 -0.039320, 9 0.03346
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Tab.3 Bid information, clearing results of FGR and its sensitivity S,

i AR S, JLHA W B KR A
4 7>8 8>7 8—>9 9—>8 /[$-(MW-h)'] /MW /MW /MW
Ry, 0 1 0 0 19 0 20 20
Ri» 0 0 1 0 2 0 20 0
R, 0 0 1 0 3 0 10 10
Ris 0 1 0 0 8 0 10 0

x4 AR BEARNZSEEREEXREES,

Tab.4 Bid information,clearing results of point-to-point FTR and its sensitivity S,

AL A 3 S, TR E (&0l TR BR A
#FR WS WEY 7>8  8>7 8>9 98 /[$-(MW-h)'] /MW /MW /MW
R, 2 7 -0.8686 0.8686 0.1120 -0.1120 18 0 40 40
R, 2 9 -0.2369 0.2369 0.7734 -0.7734 8 0 30 0

RS TRERXGFEEREBEXIRHEES,
Tab.5 Bid information,clearing results of energy transactions and its sensitivity S,
HEA S, LR Ei:Zi0n TRR L BR AL
s 7>8 8>7 8>9 98 /[$-(MW-h)"] /MW /MW /MW
1 0 0 0 0 -30 0 250 124.35
2 -0.3655 0.3655 0.6426 -0.6426 -20 0 300 134.10
3 0.3930 -0.3930 0.3913 -0.3913 =35 0 270 155.10
5 -0.1240 0.1240 -0.1329 0.1329 40 0 100 100.00
7 -0.5030 0.5030 -0.5306 0.5306 50 0 130 130.00
9 0.1287 -0.1287 0.1308 -0.1308 45 0 160 160.00
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A joint auction of energy and transmission rights based on AC sensitivity
HUA Ke',XIE Kai*,GUO Zhi-zhong'"
(1. Harbin Institute of Technology,Harbin 150001 ,China;2. North China Electric Power
Dispatch Bureau, Beijing 100053, China;3. EPRI of Xu Ji,Beijing 100086, China)

Abstract: Optimal power flow program is suitable for the sensitivity calculation of active power of

transmission lines and active power loss of network. Because the AC sensitivity based transmission

rights calculation matches the actual power flow better,it is applied to the market trade. The

simplified market structure can reduce market trade cost and improve the efficiency of market

transactions. As energy trade and transmission right trade have same market transaction form,a model

based on AC sensitivity is proposed for the joint auction of energy,point- to- point transmission rights

and flow - based transmission rights,which is a linear programming problem in mathematics and can

be solved by mature linear programming approaches. An integrated optimization of energy and

transmission rights transactions is achieved,which provides more choices for market participants in

one auction market. IEEE 9-bus system is employed to demonstrate its efficiency.
This project is supported by the Research Foundation for Doctoral Speciality of Higher Education of China

(20060213042).
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