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Fig. 1 Clearing process of provincial spot market

/éW%H\ /R she
sk 1

!

|

|

! i
|

|

|

I

|

|

|

PI.I+_jQI,1
|

|
s 21 !
n C)_I—‘I'O P Lzﬁ QLZ

B2 HRXAHKEELENFELE
Fig. 2 Equivalent process of inter-provincial tie line flows

5 25 ST U S T R B AR G A HL A R AR
ZIERR AL, DRI P T 5 114 v AL i 0 i 2 A BB 29%
2 AR LA SR 5 1R T AL 20 A 1) i 22

T LAY A R — B A A R A T 1 £
W MU AR SRR AR DL R oAb i
BT T OCLI S M A0 iy ri BT TR R RE O B, S
I LIy R 24 BT LR 3 182K B X A L AL 0 A P T
55 A T Ty =R 3fe UM 52 W v i R BR 0 A 45 OB
RO Ky ) 23 A PR A 3 e S U A Y R
FEREAG RN Y, YA SCHE TG R, R B U
DA ] DR HE AT 23 ALY A ) A IR 122

AR LA oy B, AT 20T i AU X
FRAPERICT PTG AL, SRR R A B2 5] A
B 22

2 GRENDMEMHRERZIREDNT

15 FH 58 38 1) S5 DI 1800 AT X R BABE R ) R i BL A
PRIME, T W FH rp — R FH 0 0 3 A Ak A i
RN R A e Eﬁﬁﬁﬁﬁ%%ﬁﬁ%

I FH A v EE P R s 0N e 38 A U R AR Tk
AT IE S5 AL R TR SR N o
BT HA . LR ESRES, RER



g9 RE: ARBRNAETHENEERZ
-]

HaJ5mm: 1) FHPLRBRZ, 518Vl & H
B 30T 0 90 40 A M 22 5 2) A R B 1 AR 2% I Al
KT S RBENmE; 3) BRI mRZE; 4) H
VLT A T AN B R 25 . T R T 2%
THEMHRZL R, MR ERE, ACEEE
X TP R IT 43 b, JF 4R Hh ik Ty &
21 HARNFEEHIRESH

WA R T, A AR S A R S
HAE A, R T AR S ER, F A 4
RGEY)F, PR ) RS0 A 58O ALk i 2
CEN TN RoT e S G R Y i A R R T v -
IR S AR AR O 25 G - T B B AS o K
SE BT R EAR LRI R AR
VW 2 A A A% FE R X PQ L PV Y Y 5 E AT
fiE 5 SE PR B0 AE7E I 25 5 JC D) L R 36 A A ) D
25 1A IRy % S I I O 25 o K R 2 0 R A
b2 4 1) S N U O R E i R R R
i 2 A 23 B A Y AT R

L E T R TR, RS A R R 2 A
AT 255 . DAKEAE Zr 9 5 (5] 500 KV i L3 18
B, HAm2zzsgm g 1 fis. nfLik B, BIfR
FH 2 0L 7 VR4 22 o0 1, i 22 AT SRR

F 1 TENBESFRX TR Z 0

Table 1 Effect of slack bus selection on power
flow results

SiH V25 -
W /%

SFHAALBE E T MW

AL EAEA N (HEAAL ) 136 30.16
500 kvekps CFEHLETER N (2 6L 164 16.33

AT SEMHLE B AL S 185 5.61
2R I ASCBRI 196

L B P (BT ) 337 10.61
500 kvkpg PRI EAR N (ZFHL) 353 6.37

BT SEAHLR B S 369 oac
2R B BRI 377

H RN R g RS, & s s
AL A5 9 5, B AL 2382 PV Y
S A I I AR E R, R AR 2R RE Y
TEOLT , T BRA 94 N ERL AT S O 20 A1 AR R
HA B BB (il 2 B R G810 71 th 45 S0
W HLF-H ) 5 A EBE NHLAAE PPl ,
IR 4 2 1 A (DR 22 LD K H T AR 67 5 1 2R A AN

), A5 DR S AL Bk AR AR A
A TP AT A, SRR TE R AR A 0 25 1 5 5K
PRI AT AR R R IR 22
22 SEBRMREERESH

JC V8l i 52 U W A a4 e U R O AR AR R
BB, GBI AU BB B A ER VR . RS
PRI O SRR T B K 4 T BB 2% e AT S (E AL B
RO H 2 P HK 45 2 58 0 D) R 40 % 8 B — H 45 i
B 24 PR I 45 4 010 52 B ¥ 0 25 LU0 0 D, 252K
R, AR INEI A . ITIE AN T AN
LA HMILAL TR T 3 4 PRI 268 2 T B S, 3 A
HNREEREZEBR, & PRIRE LR Bk

TEE 3 A B MERAZE T, MAN
NE LR, P Py IO A R R 2% 2L,
M N S kPN B A 5 s, HE SR [21] AT,
T VR O Y S R A A T R T
AN PSE)

Sk = ———— QD)

A S 1Y s mXt ST A RABE 5 X 1 X 57
91 g LA ) O BEL R I v Xk L 07 R B AR, R
SR R 0 A BB 5 ey o T T
FHAT

3 XEERBEMERRE
Fig. 3 Regional power grid connection diagram
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provincial electricity spot market

P S AT, PO R (LSBT % 4
P05 4040 8 ) B 17 0 1 PR L L
51 T o, T T
e R TR EUA RS 28 L.

4 BRI

4.1 ZEBREREZES
DLEEAS B 220 kV DL R S AT S bR A A
Br (L2 MK 6) o &M AT SE 5163, M7

e

S EA
Az

PR 8457, Horb A g AL AL Y R %L 900,
XA 1405,

*k2 HUIRGZEHER
Table 2 Sizing of the study system

i H B [X 3 H, o)
REPERAE 900 5163
AL 1405 8457

2 TN
Ve HA N\

E6 ERRFRE
lllustration of the actual system for case studies

Fig. 6

42 BN

X T BRI LW, L G E I T R4
TR F AR AR Y, T A IR AL 1 S 3 AL A S
BT A8 B B 45 2 T i S PR, e DR 1T 2 5R
HEAT VR, SREGR T e 55 LU ) o0 kS A (R D 22 o

DAEEAR G H R 3 g ], 4 43 ik 55 (6L 1 O 0
A AR, A A B A G ) 11 [l
BERBEA LW, —F g 3 R,

ALLE R, AL G oy i S5 D7 T4 B Y IR 4% 4k
T 5 R I S B S A O 4 R 22 R 9.97%, 1
G A AR S A E A I 5 2R W O 5 S PR
s 2240 H 0.26%.

G55 2.1 W W BN 2E A TR, T LR
HH S A7 AL A T R ST 5 43 4 B V0 W T A SR 5
B, AT IS B R A T AL A P
TP, MIESE R TEL 4,
43 TAREHE

PLAE AR TR, 4 PRI 45 46 B W S 1
o H B A B AR S A R, W T 4
o A58 700 2 pBT AR I L AR R BRI 2R

61



= h 4
REEES

R 3 BEZHMRERREIL
Table 3 Comparison of tie line flow
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Table 6 Price analysis of unit to tie line interface
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Abstract: For the provincial electricity market model in which the inter-provincial AC tie-lines are equivalent to load injections, the

clearing results obtained from the models of market optimization clearing and corresponding security check need to be improved.

With regards to such modeling strategy, the causes and effects of the deviations in the clearing results are analyzed in this paper.

Then the regional power grid model-based optimization clearing model of provincial electricity spot market and the security check

method are proposed. By consolidating the models of the entire power grid to generate the topology interface of the future period, the

full network sensitivities are calculated to obtain the complete network sensitivity matrix for market optimization clearing and full

network security verification iterations, such that the accurate power flow and locational marginal price (LMP) of the power grid can

be derived. The case studies based on the actual system has verified the accuracy and effectiveness of the proposed method.
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