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""Counter-intuitive' issues in electricity pricing mechanism from the perspective of zonal

pricing methods: research methodology and agent-based simulation analysis
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Abstract: Considering factors such as the dynamic, systematic, and long-term nature of the electricity market, there are
often many counter-intuitive issues, the correct inferences contradict people’s intuitions. In this regard, taking the zonal
pricing mechanism as an example, counterintuitive issues within the electricity pricing mechanism are explored. Firstly,
based on mechanism design theory, Firstly, based on mechanism design theory, the incentive compatibility issues in
mechanism design and their relationship with counter-intuitive phenomena are analyzed. In response to the dynamic
characteristics of market participants, an analytical approach that combines static and dynamic analyses is presented for
addressing counterintuitive issues. Finally, using the generation-side nodal weighted average price as the settlement price
as the example, a simulation analysis on potential counter-intuitive issues arising from the mentioned mechanism is carried
out from both the static and dynamic perspectives. The results indicate that under this mechanism, due to some market

participants declaring prices based on individual rationality, it does not necessarily lead to a reduction in electricity
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procurement costs. To address this, there is a need to design corresponding cost compensation and sharing mechanisms for

such units, ensuring compliance with incentive compatibility constraints in the market.

Key words:mechanism design; counter-intuitive; zonal pricing; incentive compatibility

B3¢ (intuitive) , SCFR B o8 B4k, J2& 95 2k T X 5
Yy G e AR Ak 1Y B IR uE R il T A i )
Wit . & H 9 (counterintuitive) & 5 B 36 A X 1) A%
&L R Z B W S SRR OF B 58
B ECRE B T R R A (counter-intuitive
problem, CIP)— 45 B ££ F LA & B W 1M fif R 45
W AR IE (S 5 TR B ARTE

S EL i 0] TR AL 2 FIRL S A5 T A AE .
400 Z AT, 5 5 AT — 28 52 55 1 2805 R HIL
MG AT TR, SR, A 5 B ) R O — Fh Rt
22 BT, & 7E 20 4 60 AR LLJS |, IF 38 W i R
Z A F R S Z — o Berlyne fie B 7E 0 Bl 27
GUEHE T R BRSSO R PR X — R
M SE0K . 25, RN Ah A A S Y BCE PR
S Pt ph s U g S 2 A U IR A T
TRCE TS o B N AR A SR A, S L
i E MR IS

L AT Mk e G AR 22 s 0 D TR IO A 4
AR RRR Y R HL RS R LA BT
HL ) R G da e e R R AL AR . AR
S PR A A AL B 5T 0 ], SCRR 22 0 T sk
B 7 37 v A R B 4 A S T 3 T I A O &R
Xfi g ke E MR R o S R 2 b, R T
15 I [A] A ) B 3R A A % 45 5 ST Al LA s 17 3%
AR E Ve o SCHR [ 23 1% 43 A X BE IR AL 2H 3l 25 A AL
TR T ) e A R 2 B R A L R SR Y RRE T
SCHR [ 24-25 10k it BE L e K 00 45 38 vp < 55 SR s b & 3L
a4 w7 i B 1 BT 1 AT, SCER (28 13
W75y g R 4 4 45 S PL D (pay as bid,
PAB )R 5 B9 S B3 A B8 A, >R AT PAB J5 3
A DLREAR T 35 00 H Bl A SR 2% Tl 3 AR oK
s PR AR, 7 — S84 &0 T AT RE B PAB R A9 A T
R B .

[ L ) T R T A A e R DG T Y
S BE TR R0 LA v S 43 R T 3 X
{8 T A4 A2 Bl A w2 "L kg ) LR B AR AN

[ 28 B A Az AL AL RE A E 4T [R] 45 S ™, DA T IR
Wi B A . ZEHLH X A AL B BT T
S R AT M A B A TR R R o R
W B 25RO 0 SR, 25 R B SR M PR A, TT REAE
FLefE AL S EOE R R A LT R S AR
AB B SR

J LB Y L A A5 R R A 5GBSR A HIL R RiE K
U A b, 2 T RE S BN R R RCR . B AT
R S L R AL L R AR A R R AT ML R SR )Tz
SV AHATIAFAE LT 0]« 1 2 BIF 50 ik TR0 o ] A
7 B 0 45 R (R WA N S B B0 A R
B, LR AL B b 2 B 7 A 9 SR I 5 R =06 B B
it () FEAE Ry — A48 — ) R4 o A 1) SRR

HL ) T 39 B4 E A L A AR A 4 =S TR BE L T
Ir RN RUE A o3 DXE B FIGE— E o AR ST Y AR
SE T S, — 28T 3 2R OISR 2 4 4% 19 %
D7 R S DX R B T X R
Fie DB AT ISP 258 A 1 5 IR . AR SO E
‘o ) A5 AL e HE Ok, e e i b R
B () 180 () 7 A HLER, O % AT BB AE 7 S WL v
7 HE B S L GE IR R B AR N B BT T vk . B, LA
o3 DXE M J7 i S 0, o A v AR BIL R R R S B R 1)
R, I 41 R A ik 2 REL B AR AL

1 S ML BT A i e B R

1.1 HUENE IR e T ik

T8 28 55 5 v, WL 2 R0 D00 R o RE ) BB T AL
il BT HH S I 2 O T A el B R AR 2 AR B A AL
A3 T SR AL A 3R X — B ] T AL
BT SRR, BIAFE— 41 2 MY w] A7 L b 38 98 5
PEALTE o LB B B 7 X BL I AT VP4 ) —
SR o AL PE TS 2R A A 4 B IR G B R A A AR B
Pt (individual rationality, IR) | ¥ il #1 %% (incentive
compatibility, IC) A K& 0 3 *F #fif (budget balance,
BB). TR &5 & )i 34 40X Se A A ) HL AR



Eid =S 3 20234E 11 A

1) BEURIC & A flt o WEURIC B A AL 5 2 vk ok
0 A 22 A8 M e RS A, TR SR A SR A T
BB BLT , BEIRIC B R AL T R G
/Mo FEHR BT, R G0 UAS /M AR
1k HORT T S A B A B R O A H HE R e
% 15 BIHLAL B A e /ME i TR S . A
S B AL HR AR LSS AR I, R T 3 i AR )
2 R GE A o /ME R PE BT, EAR A2, R
BLZH A5 R (B AR O , n] 8 W 2O ALt g 3 R wf L 52 B
LS R BSOS 1) fe /MK

2) MARBEME . MRBLME, PR S 5 AR, 2 4R
Wy EEMEERFEZ 5RO TS sEA R
(5 T R A A A Y L, R A R HL AL
BRI AN N T U R AT 5 58 B A RN
AE 35 B BEOK s B BT A B AN B2 AL A )
R HLALR E PEOR i T g o A AR ERLE ET LA
AR A I A YE R o IR AR IR
& R HLAL R A BT T 37 vp ol I 4 AR A A2 Bl
ARET K AR SR G AR e A 0 R A
Lo AN T 37 A AR AT ) WA BE A8 B 5 1 E A

3) WUMARE . WUMAR AR 2 5 B S A
PR H 55 e AL B w55 BIL BT & BT 0] B A SR
— B, BRI FE L BT . N2
53 R BROAL ) e T ) B A SR s R AT
g BT Sg h, — i A L L A
R A K ML AR IR e R H A
DL, T AN 2 SR WA R 1 R AR A 2K L AR o

4) TR

TR A 32 2N T 0 8 A P Y
g, — BT S B R R DA CeR T P )
Oy S 9 A T AN T ST R e I (R LR )
(A2 5 A e SCRR L iR 2 S WS
1.2 BAWHNEHETAREZASHER

TEH A it o, SO S LR 45 R A 2R
WAL PR FOCR S A — B BB . X AR
SRR AL B 64 F As (B8 PR G B e It A IR B
PR AR A PURF ) AR S U8 . X s HARSEBR
IR S B, B AT S P T ] RE AR ELR R .
an, G SR B A G A PR B R RE S T

AR SR IO AR A B AT DA, DT TG 9 S5 B DA R
BRI,

TEHL T g, R B AR i 7 AR D D A
5o s AR R G E AR . X R
HAEH Wit oh s = XA P B 3h S &R
N ATl D - SNTITRG s €< E A E R LT

D) ghastk. Wi £ A0 Mm% g,
Hh ) SR B A R B A A Y, 2 BE A T I AL
PRE AN AL T 5 B AR AT O AR e A A . SR AR
3 HLBIF 50 TP R 25 1 32 A 1 SR PR R AN A7 08, B
R )T T R R R 2 8 H R ek RO T 3 &
PR Z 18] B9 FL 3 AT A, IR 40115 3 A 22 1) ) 5 i A
gl ] e T BN BRAE A9 4T O, AT S K S B BE R A
— A~ ML B ) {51 R N GE R BT B R A C B
BEFR SR AR R 22 19452

2) RGiME. WK R0 M % & L)
W= EFEZ A" 2T S ZA FHRE
RORAG LAWY LR A HREZANTT
T AR AE AL BT R B R Al AR AR
A HA F AR B SEME, ATBE AR I L B AR

3) KME. ERHERY AR5 &N AR K
WIROR 5 R W RCR Z 18 B oF i o SE st A W Ak
AR B ALE , T REAE R ™ AR R E e 4 R .
AN, O T AR Y R AR R T B 2 R AR Y A A
BRI A BT RE A T N AT B E T
P TR B A

Wit fe i gt a8 B B ah S &
GuPE AR, DL RAL ] Bt 9 2 H AR, AT RLRE 4
Ml s G5 RN Sigp PR S L BE 7]

2 WL L B R E R () A
(R BIF 52 5 4

S L R A T s AT th IR Tz K
T H H A R IE B 0 58 7 . AR SCER XS
i b 5 Sl AR AR 5 B S B uE R R, 2 R
B s BT A S ST, 725
Borpr AR SO s E R AR S B ik
SR DA R T 3 A (R A ) e B 1Y i 7 1
Bl ABM (agent-based model) .



%3855 6 W

Te TR, 5 O DCRE M Jr i 7 W A B o 9 B0 TR BT 5 ik B AR B ASE 8020 23

2.1 BSOS

28 3% 2 h I S 4 B (static analysis) , 0 FR
34945 73 1 (static equilibrium analysis ) , J& 38 76 X g
i 1k ) 2o 4 R A B 28 0F B 00 43 B ok B o, e
] PR 2R A B AR B i B R A TR I — B
B IR Bk FEAT 0 MT e R T o

X, T g ML B b B ) A S
Br F 2R BT ) EARA RIS AT IS LT,
XoF AN [ 17 37 WL 18 A 45 R A 43 B . X LR AT
FRAS AT A5 SR FRh B 4518
22 MBS

2255 #0374 B (dynamic analysis) 15K 5
2 14 45 43 ¥ (dynamic equilibrium analysis) , J& 3§ %}
285 AR Bl 1 52 PR R HEAT 00 43 BT, AL A3 A A AR
AR — & W B R RS . B ATEE R — A
SRR R SR (R R R A S e, O A B AR A Y
VE— TSNP E R A, 380 %
8 76 23 B vh % 8T 3 AR Z IR0 AR R e Y AR
foo WIS IE 2 & 3 R A SR Y B
il B 5% 3 A 2 5 v < T B B R Y 4 A O b
T5 ¥k B e T 2 AR AR Y T vk o AT A X L R
PO L O S i o R R C A DN W=l & vy
Bror .
2.2.1 R A 2 o R AR A

AT DURE 2 T 37 AR i SR s 10 T 3 O A
Shy T X 4 24 o R B R R LR Ry XU E A R
WA R0 E T T S R AL R T A TR A 4 [
LRrzs o Hor, BE A E bR ek 87 o SR R ) i
I RAL, PR AR i o SR EARR R S AR R
iy R PR L 1 2 0 R 2 Y H AR eR AR
S RS AR R e A, RV 37 TS R, 2 5k L i
AR WL ) ER RS iR B A
SRy £ VR0 [R) B ) LA A Ry 4 P R R A AR ) ]
L R %5 —FE B — 1% 75 (Karush-Kuhn-Tucker,
KKT) S o P 5 A2 AT J2 A58 DA Ty fuff 00 J2 A Y
FEAR N BLR AR GZ R A BR R A A 29 R
B 2# M &I (mathematical program with equilibrium
constraints, MPEC) # #81Y  a] ik — 25 ) I 46 1 1k
T3 ¥ K MPEC 5 8 f5e 20086 Al it — SR & B B 1k

SR, 38 P M R 25 00 LS
AR

| rrmw |
1 HLELE {0 5 e A9 7
R R i L R SR AT B S
Dl R A — % AR ‘
AT T R A

= 2
® B
B <
g S
iz ==l
= -
777777 & FREw | |
W7 11 B 1

I b b6 B8 L 1 T Sk 2 ) 25 e K Al
S5 5LMP . & LAl )

Bl1 AL E T KB AE
Figure 1 Framework of unit bi-level bidding strategy
2.2.2 T EMAY K

TE T S HL 23 A vb 7 37 10 53 B X Ah FUIR 25 8
PR BCRE W LAE+F F 5 R 25 o 243 FARAT
AR BRI I 45 R AR 2 R =z R e AR
R, XA EEM SN EAENAKZE R ERER,
A FHAAS R E R, ABMERMA T Y
AL SR B X T 3 AR A AT A AR LA A )
TG HLEI T B 52 5y 25 A R0 o 5 W, e 8 47 b A4 412
7 5 WU 3 25 H. 5 T i & T3 35 1 53 AT R B sl v
JOL, 5 T AIF 5 T S AL ) S e ) A

X7 VR B OB AR MG AR A
77 AL 4R RE 58 4k 2% 211 Q-learning J7 31  # 4
W 25 7 vk AR
2.2.3  FETEAME kA%

LT B FL R X A O3 B O vk ] LLAS B LR
TR B 25 S E XA R A Y R, — AR
Xif HE T AR T 3 T A I AR B A R A R 1Y
&7 4 5 5 T 22 AR B J5 ¥ AT LA LG B0 41 b 45 4D 52 A
8 ¥ BB RT T 3 FARRR MR L H X 52 5 R G B A
AR E M AE R . X BRI B ) T 3 ML BIE O ) A
PACRR G ) — ol 7 Ak 9 BE TR AR S A A B
P = 8 N3 (1 R

1) BOE AT EARE H b5, AR AR 50T
PLJE A e KR AN T2 TE B oK A



24 I <

15

Eid =S 3 20234E 11 A

2) BT S 3 AR O HL A AR R i
PEA% AR S T L AT 4R AN

3) MR T I AR A A HEAT T ORI A
5 BB A W sk R A O

4) FUWr R AR IR B AR bR, SRR IS F H AR,
B AT LIRS s AR BB H bR, ALK 6) .

5) X AT 4 2 PR E R SR A 7 5 R
PEAT AR, HE AL IR 3) HEAT g .

6) IANLR .

DA BB B SCHE R T A 20 2B B DTl 4K
FUAR B9 B2 5 20 3R 5) 4l o 941 2 14 07 50, 75 2R 4 .
PR IR) R e A7 B, LA AU S sl Jm DR L
3 DX E M BIL A B T 5 A 91 A7 P

3 o IXE M O v R R S B TR] L A

31 BATHPHNALERXHENEH

7 3 ML 00 A% 0 2 A3 O 3 T 4 B T 3 &
TR PSR Y Al 2 1T 3 b & b B S o R,
B L T AL A

HL i G AS TR & Y HL T LAR R AS TR 7=
T O VR NI O R/ < S o Gl SR Dl O R A= K =95 i
FraE sk b, HRG S B A 3RO W A E
53 DXE M PN GE— 2 M o

G — @b, AR T A N R R N 45 2
WA L R R AR TR, LU E R T
FEEAER . XL WS BA A E B
FEM IR 8 a5 07 A G A0 R A R R
I 157 5 1) & AL P 0 R A 11 25 5

WRUEMN P RE R AT R A T
T 45 2 T, T N RS R E — A
Mo FERGREMLZERE DT AR T 5 AN
Al e

SFRENN TR —EM G W AEMZN, 5T
H 5 AT AL X AT E A R ) Y X B
AR B HAE o MG 53 DX S B9 I8 L], AT — 28
NGl
32 AEMSREMAE
3.2.1  FETFHRAM XA 43 X A AL I

DL [ o H g i 37 g AR H B T 3
TR, W DX P ) 48 2 R A X A
— M MEERE I JCRR K, AT DL AE NI AE B AT L )
TR, T S L AR AR e S B DX S TR ) ] %
2y o (TE RN S5 8T 10 #8503 i 5 1l 3 1
BB AT L2 A KN ARy P28 295 ) o R
S5 BT LA 3 B DI H BE B RS B XU
18 i A HL T R A B X B AR A 5
3.2.2 FET AT s I TP 3 DXE B AL

BT S R AR T 2
I 245 3 2ot 22 4 2 SRMLAL 24 & (security constrained
unit commitment, SCUC) ‘%424 5 B (security
constrained economic dispatch, SCED) # & i 3%
HI RSB, TERG KA B ZER, BT AN
14 F, o B T BE AN []

A LR AT 3 03 A T 03 X, B4 43 XCOAR 48
51T LR Y AN R R R SRR 0 AL
S AN 43 DX Y I AT B A 4R BROZI AT Y
Zi%. HEAKXWT .

DAL, X PR

P[D: m (1)

b, PP /NI P AN A 24 B AR 5 m S BT AT
WML, iR P m 25 Nk i AR T
FRBR L PN O AR /NI T S R m BT AE T A
AL AN .

SR, Al DU P 8 A - Bl 4%
HEFfe 795 50 79 A S5 B, B 4 TR A X
) DXl 25 . A XA ST DU AN R Y
5 0] DL T AT B A Jp , BOAR 48 X 4 R (PR
NRG T R S WRA A — Ch RE AU TY RD) A
0345
3.2.3 T RGEHBR AR 53 DX E i AL

TR T 95 S AN BT b, a0 R Ok O A R
FH 23 DXE A, ml RAR Y i T i R34 B AR 19 73 X5
WAL A~ DB 45 5 H i BT AT Y s
P B e

Pli=max{P;N"},mE&n

P PR /N DX B DB B H A

(2)



5538 54 6 1] i,

5 NI DXE B J5 T A L DL o A B ) B < F 5 5 1k B AR B UL A0 b 25

4 ] BT B oy DO AR O ik o B

41 HOIEKXEE

B —RERE HANTHAB.CHMD,
Sy — A R AL, 457 R A LA Y R F AL
A3 5 2 100, 200,500,600 JG/ (MW « h) , B % %
BLALF A R A, 99 2 M 55 T30 8 B LA 4
#r, 439124 100, 200,500,600 76/ (MW « h) , 4 475
JH R HL IR R 100 MW, A FIBJE T 1IX,CHID
JB I %R 3R =0 05k 135 s
J7 1k 2 R e T bR AR (9 4 KE M TR IR 3R
Sz PR35 2R F ISP 289 43 X e 0 D v o 10k
AR BR SRy S5 1, L F AR A AT n 6 1

R1 W1 T2

Table 1 Analysis of the electricity price under example 1

AL L/ (OT/ (MW «h))

TR X TR

Tkl Fik2 k3
A 100
1 200 150
B 200
K HL
C 500
2 600 550
D 600
H P 4 A/B 350 400 350

MR 1A, Jrdk 2 507 ik S, T ik 3y A
WAk PRIt BB R, 2R A B kTS #R
R 73 DX E i, S A SRR A [ AR 20 X i RSP AT
PLR 735 30 E M Bl o Xt J2 v [ 38 0 3t X A
AL 877 R B IR R — Bl LA T 5
42 EwMBRBEXIHESN

F L ZE R AT LA O J2 25 20 A i 45 2R, B
T E AR [ E A S PL R S0 SR Y
ANl U 2R T S A B AR S, 8T
RZ R3S IR, TR BB AR MR, X
He TR A5 B AT R

30 2.2.3 Py HE T R AU R A7 Ik BEAT R
W LR g o b T AR H AR BN A A N T
T BHLEI B P R AR S AR, —
J7 T, R S /N TR0 H Ol R T 958 5y i R
R oy — T X AR T T3 A SRS A X EE A
B WS EINA 5 1 B — L E PR R SR

AR LA HLFE T 6 LR E 28, R ALY 25
SR ERAR T T SR A . AR 2
il &0 T, AL AL G 2R e IR S A AR i L =TT A
TRAE T 3 135 A A 2 1T el i O %5 18R 45 e
W25 52 2= B 29 AR A ) 1Y D RE a6 SR 0 2 S A
PP EOR ., HENFEIT N TR MBI AD,
HT T 0 DX A A T A, A 2R A R S R
e, T RE B T 45 5 9 23 X R AN IR T Rk R A AR
Wi fs ol . I, o 1SR 5 45, 35 5L B LD LA
B I =R R N [ T ]
PLAFFA, 35 55 B AT D B B 2H i 3 () DX G Al AL 2H 2k
TRA FEAT S M, W 5 B AN D B ML AR 1

RN Uy Up N
200 % 200 — 100 X 100
L= = 300
100
600 X 200 — 500 X 100
b= — 700
100

R BRI R ORAE S A B AR R . BT b
M 3, AT AT BB 1 3h 0w B 45 R
gk 2pim.
K2 B 1F k3R kT 44 R M
Table 2 Analysis of the results under the dynamic

strategy of example 1 /(MW «h)

RME AR BT CHft DA TR XA S dfh

[ 100 200 500 600 150 550 350

;A 100 300 500 700 200 600 400

TEXFRM T, W5 AL B.C.D R M 594k
JFFRRRKAEZA R A<BC<D,Hilt
P 2 RN R AR R R R ALY A5 R
100 MW o T IX Rl IT DX [ & H A A7 34 40 43 33l
200, 600 JG/ (MW « h), JH /I 58— 4555 A
40076/ (MW «h) o 3X 445 3 5 85 K i Br s i 7 ik 1
SESR B, R IR P 2R R
FRAE T AR
43 AEAEZBEBRAFZEHSH
4.3.1 IR & A S 5 A 0

FESA) 1 i B b L 15 8 B L C L K A
A3 58 A 400,550 96/ (MW « h) B 4% & B ML AL
2 301 R LA 2 A, 76 AS ) 0 F AR ML 15 v A
L SR 2, RS TEE RN 3 TR



26 I <

15

Eid =S 3 20234E 11 A

R3 ABI2THHAIWER
Table 3 Static analysis results under example 2 5T./(MW « h)

. A B C D [IX 11X Al

i | w4 WM WM M inid LA

1 100 400 550 600 100,400 550,600 412.5

2 100 400 550 600 400 600 500.0

3 100 400 550 600 250 575 412.5
4.3.2 AW KA 5 kX sh &5 1

F2 30 2.2.3 B T AR R R 07 AT
o, AT A LC I HLAL IR 2838 T AR HEAT 3 A, 1 45
B.D B AL AE T 45 RN S NS R
ANINF T G L AR S e 0 25 R R .
AT A RN R 4R

D) 55 1V . 15 BLD B HL A 35 5 B 52
AR

2) BB 2% o LEBRE T AL B.D B HLAL Y K
W B, BT A5 A L C AL R M AR A, T 3 i
JE 25 ) AN AR (B 2 ALAL Y 13458 100 MW)
PRAE R A /N T2 09 45 B0 F 35 05 BLD 1 HLAL Y 4
#4351k 700,650 JC/ (MW «h) .

3) 2R . WM T, WA BIMRM
15 T 05 D WA B T ROk B AR M HE ST 0GR L
A<B<C<D7ZE N A<C<D<B,Xr:stA nl fitik
S B R AR . BRI 4% B A7 A A T
WE 2R, 58 A B.C.D R4 3R 60,120,
60,160 MW ,AB.BD .CD [a) 53 5| A — 4% % H 48 %
B R AR iy Th #4351 kg 20 MW (IE Bz 1l iy Hi 4% BR A
). 7E55 2% MM T, b 9 s BHLAL iR & T
T D AR AN Z s BD B 5 N B—>D A8
b D—=>B, 45 £ D BHLAL GoH F1 38 40 MW 45y
140 MW, 11 45 5 B B HLAL G H F13 70 40 MW 45y
60 MW ., FEXFE LT, 99 5 B BHLA G 4% IR Z Hif
TR 700 T/ (MW « )R T3 88 To i DR IEA 75 4

Rd4 AU 2T AKX EARMBFLR

Table 4 Heuristic dynamic offer clearing results

under example 2 A/ (MW-<h)
A B c D X X il
LI/
£ (-1 1 S 1 N/ < SO 14 A
1 100 400 550 600 250 575.0 412.50
2 100 700 550 650 400 600.0 500.00
3 100 900 550 650 400 608.3 524.98

100 J&/(MW « h) 700/900 JG/(MW -« h)
60 MW

100 MW
40 MW N
A B
Pi=60 MW  Pp;=120 MW

20 MW

550 JC/(MW - h) 650 JC/(MW - h)
100 MW 140 MW
40 MW
c ol |
P;=60 MW PLs=160 MW
B2 R A%
Figure 2 Diagram of simple example system
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Table 5 Line constraint assumptions MW
2 2R 1 1 ) O 24 R 2R 1 1 24 R
1-2 400 —400
4-7 50 —50
56 60 —60
7-9 100 —100
14-16 20 —20
18-19 400 —400
18-21 40 —40
19-20 60 —60
21-23 50 —50

RO AT B A IR R A

Table 6 Market share and marginal cost for generators

Bl m s/ % R RA/ (GE/(MW < h))
1 21.52 100
2 9.06 140
3 6.47 160
4 6.47 200
5 6.47 270
6 21.52 130
7 9.06 180
8 6.47 120
9 6.47 220

10 6.47 250

52 BESW

AN T 3 AR SRS PR, AR R A5 L ZH 4%
BCAARANY , T AL M R B DR R G AT
RHLZE , £ B B = 2B T 22 5% 0 4519 S i i bR
i, 1/t (locational marginal prices, LMP) &l & 4 ff 7=,
AALH IV B S IE A A 5 TR . BT R
M ] DUTHC S 23 DA X 40 L DX 800 B i 4% LA
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Figure 4 LMP for each node in the static analysis
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Figure 7 Electricity price under heuristic algorithm
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Table 9 System indicators for convergence of agent models

under two tariff mechanisms

IXEIABCFE AL 75 R B e AL ]

A HRdE/(Oo/ (MW «h) Hieffi i/ G/ (MW «h))
1 227.17 146.39
2 229.80 176.46
3 314.57 176.46
4 220.45 176.46
5 241.08 160.85
6 325.92 137.52
7 293.44 142.02
8 293.44 142.02
9 293.44 137.52
10 293.44 220.52
RGP/ (T/
281.36 124.80
(MW -h))
SRR /T 154 117.36 152 272.59
S HL AR /o 285 932.65 130 393.22
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Regional medium and long-term unified market clearing and settlement

mechanism design considering inter-provincial barriers

NIU Yinsheng', JIANG Man', YE Ze*, YE Shunran®, ZHANG Xueyu'

(1.Central China Branch of State Grid Corporation of China, Wuhan 430000, China; 2.School of Economics and Management,

Changsha University of Science and Technology, Changsha 410114, China)

Abstract: The scope of China’s electricity market is primarily at the provincial level, and currently, inter-provincial
electricity trading plays a role in balancing surplus and deficit. This province-centric market structure results in an
insufficient and incomplete optimization process for electricity resource allocation, leading to the coexistence of
underutilized low-cost power plants and operational high-cost ones within the regional scope. Firstly, with the goal of
minimizing the overall power supply cost, all market participants within the region are centrally cleared. Secondly, a
measurement model for inter-provincial barriers is constructed after the clearance based on the minimum total cost.
Subsequently, utilizing the Pareto optimization principle, compensation is provided to affected entities to eliminate
barriers. Finally, the mechanism includes the sharing of net market revenue. This approach not only facilitates power
substitution but also ensures that all market participants are not adversely affected, thereby eliminating inter-provincial
barriers’ impact on resource optimization and promoting the rational distribution of electricity resources and cost reduction
within the region.
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