g% %128
2024 £ 12 A

T RERER

Renewable Energy Resources

Vol.42 No.12
Dec. 2024

BB Tia T & LG A B A& e iR iH M EC S 2 BL 77 7%

kR, FORK T, F R
116024; 2.BHE 25 HOERIIEAR, = BY

(LRGEFLT R KB 5K BI5ERT, 7 KiE
650011)

EX A

W OE. GO R AR RRTRIC L] | R RE A AT P A RN A R A L 55 AAR i Y i
FL T R T v R AR R R A SCEERS EL A 13 4 FE T A REIR IO F AR, DL 25 AR s ik
A FIAR, [R5 i R ORe P TSR D JRURR A S 00, 4R 1 vl P A R IR L (9 R S AR I 2R U2 AL s
B, R )RR BR S AN R ATAR S VRS 2 TR PR AN E R S AR A, SEBUAE R R AL
LA 55 L TR T )2 Gl e e N vy Sk v | R A i i AN, R i SR RN . 49103
Bra] M BB QU I T TS5 BRIt i 0EE T AT P RIS

KSR FTHAEREIRRCAT; FIEEREIRNAN; WU, ARRIERZE

hES S, TK51; TK81  CHEtERETL. A
0 3lF

TR AT P A= BRI AT L5153 A ] P RE TR
SEFECAU AR K B AT A R TREC AR A X
5 EUBCALL BN E , Koty B0 42
T RYSEN A B3O 2 5 AR FliE k&
AR

HAT, T FA RRIRELAUHR oY 3 24R
HHAE TSI AT AT P AR R Y C A X
H, 3 T 37 0 S e - L K TP R TG A ) ik
22 G % A] B A BRI 48 A sZ i SRR T, ik
R IR AL IS T R AT P e U5 A1 LL A5
11, HNEEA SCRREE S Anfar & B 2 mT R4 BE TR
BLam e, Wl — B8N RGN T X
B BIROR AT IPY . I SCHRTE R R A1 L 1)
I, KA I AR K T FAE BRIV AL A0 L, Tyt
TR FRAE BRIRRCA L4 A b . A BFIRAUR
S AT AR BRI S T A7 0 B SR TR L,
FE T AR ERIIE AN ICAR B BRI A AR
DA AW SR LG 1) 7 v B A B g e
WAt HERSCERN T2 5 F RS 655 18
TG, PIMTASEE Z G0 53 B s i e 4 L 491 )
AR

AT L] F AR R IR F T T IHAN
BCAR o BC T T 9, 728 R L IR RV T A

KR EH. 2023-11-15,
HEEMB: EZRALRRAEL %I H (51879030,52039002) ,

TEHE. 1671-5292(2024)12-1642-11

PLR BRI A B, ST TR RE R A L
BIAESAE SRR AR o ) Rt
PRI TR ), i H R R R AN B
IR RR, SHAK R R TR AR
AR T PR ISA A & SR LA, SE B
KA B S5 EAMENFSRITAL TR TR il
T PRI L T S A e LT RN T A F i L A
R, fo PO A R 28 Pl e/ IS AR SR I B R T
TEX R R TIASE TR T RERA A TR 1%
TERUZ ALY L | R IR PSR R
PRESACFE AT . 285G R TSR
ORI 0T, SoE T A SO $ 7 Ry Al £ 7
PRI RN, IR ER G ETT IR B LRI 5L
RO 5 37 30 R A REURIRC A LU 19 A R MR 4 7
T,
1 FIB4RREE BIR

AR RE TR O £ O £ Bl 2 T BOMIBUR
BOR TR ¥ 7 AN F X BRI & S T ]
PAREIRIH AN, FREC A 1AM A & RIE
o M AL TR TR B, ELXURFIDGIR K AR B
B, 25 o i A YA [ AT PRI X 463 35 iS4
AL REIRR L R BOA 45 , AR50 oA
I, Al AR RETRCR LA i H A BT n] 2R RETRCR
PUA B FARANIE 5 F R BT A B SE PR 0 . 283

BEESE: 2 N(1979-), 5 1t Bl 57 o B i B RELFZ1T75% . E-mail ; glee@dlut.edu.cn

<1642 -



HINEZ, %

TH 2 AT A RE IR L o H AR AT AT AR BRIk D i L R
Hir BRI BATFH UM, [HR )5 3 7R 2 &g A
BRI , AR 6 RIME , 26 3% B 2 24 n i Jy i
YN ToBE S I BCAURI it X BE S i e
Ui PP AR RRIR L H bR, FEARZIHE
%, R 1B L O TH AN RE 1 AN A I 3 ,
X SR A R e KRR i FURE T A T F0 e Ah , TR
M X BEIR 22 ORI IRTE A5 b X e A (]
P2 ean B pn, LA R E R H pradad
b TR E R Tk, B AR LU R
THE R ERA G T A RRIRTHAN, & rT Lt
AT SE I HL M RS TR 2t 2 R T 16, 24
AT FAE BRI AN 25 L, 2ot 2 v FAE RR YR L
1 HbRE s A TR E T AR BRIR B . FREIRC
BB PRtz Dy T N HA EC AR 5 AR ) 21 2 ]
AR RBYR L E AR AE
2 FTEARRERETLGIIESIEEENERLIRE
2.1 HBAEZR

BT R — R T Y, RiETismEsS
FRZ BURAA AR ITINL, 53 R EVERZE R
EE1EMZE, GIEMI RS S E P 2 Ee R
%, ARG VR BRI 7 B A1) 25 5 KAk 76 7] A=
RETRECA LL e o, 32 H AR T A R
TERIIREE A PEANTRAL, kAt SR I A HL
o RLBRIR AN R 224, (R R T Sk
Loy M & o) R AT BRI M DL A
Bias e KA 28 Hbn, JUHIE A AR RRIR A&
MR, PR LT ZRR AR, 18R 5
R BRI LB LSRR T 2 i e, S A i
KAk ERCE 55 3 A2 R A oy T A0 L A9 5 | S ok
ATME_ ik, S AEAN R 3990 SE A [] L 5 FL RE A1)
B R RN L A, AT L 51 SR Y [R] s
el B e/ N AR A 3 IRk, &
I RTER RS IE N, i S m M A i
HLA B2 R 55 BRI TSR, Bigi 55
FEARTE I FEL g B0 i i SR ORI C 8 L 925K iy i 4
T, IR L S R R H) R AR LA
i F S AT A T S SR TS e 2R B R LT
SR R, B S5 T AR L A fre N T
YIRS . BT ECHU 55 EARTE L) R
i AR AL NI T 58, Bk
TS R e KA TAUZ AR Y 2, Fe# X

W) ) T B Y] T AR R K 2 B 5 B

5 B E R S/ NN TR, MISARS R
XU AL G 1 s
RSN

KRR 1 o) L A TR 2

=
=y =S &Y
K\ VA I V) ol g

X SN ot /7‘

R L5 e
1 EEEEEREMRALRE

Fig.1 Bilevel optimization model in non—cooperative games
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Fig.2 Algorithm flow
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Table 2 Quotation coefficient of power generation companies
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5-6 -0.001 173 89 -0.001 062 09 222.864 773 49 246.324 223 33
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Table 3 Cost coefficient of power generation companies
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Fig.6 Monthly power generation of each power supply
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Table 6 Analysis and classification of multiple situational
features

T H 2% Hsl MEs2 3
KA L R /AZ kW -h 73590 71490  692.93
WAL HL HEAZ kW -h 90.97 120.15  108.69
SEARACHL /AL kW - h 4.71 476 15.42
KEALHL HAZ kW -h 19.41 11.18 33.95
Al A AR IE S LA % 85.56 86.14 84.54

K HL ] FA: RR VR LA % 14.25 16.31 16.25

KB FNEAZ I 41.38 39.86 36.77
K AEAZTT 9.97 15.06 13.55
SARFE AL 0.49 0.39 1.23
K ANEAZTT 1.27 0.87 2.98
KL AAZ G 12934 12193 12096
LA ML TT 20.57 27.55 25.02
SeARANLTT 1.07 1.05 3.23
KL AR AZ T 3.61 222 7.09
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A3 AR T T AR BRI R A LA AR K Rl
A RE TR FC AR LU 0.38%F1 0.32% , K HL) R
FREHE S 1.75 1270, BUgi 55 FARAREK 3.93
2T A8 HE T 7K B R T2 A 2 R B - M
2 SARSORIRIRE 7R R AR IR AR T S 15
T, AT A BE TR A R AR L 5] K H T A RE VR
BCAF A5 LA K IO 1) 2 FL T s R 47 B AR AR Y
e HLBCAR X 55 AR AAHZE AR H R JEK AL AT
AR B LB Ik 16.31%, L4 FH N 1
Mo (16.71%), A B L ik N AE 58 s o X
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Table 7 The impact of high wind power and photovoltaic
penetration on the quota ratio

Tt H AR ¢z
KA EALHLE/AZ kW -h 758.79
KA A2 kW -h 111.76
SR A FAZ kW -h 7.20
KEAL R E/AZ KW -h 15.78
A A BRI /AL kW +h 1264.55
7K B T AR B HL /{2 kW - h 226.25
AL BRI & /% 86.22
kK B T AR BB VR 5 [/ % 15.43
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Method for allocating high—proportion renewable energy
consumption quotas in the electricity market

Zhang Hanyi', Guo Shunda', Li Gang', Wang Bangcan®
(LInstitute of Hydropower and Hydroinformatics, Dalian University of Technology, Dalian 116024, China; 2.Kunming
Power Exchange Center, Kunming 650011, China)

Abstract; Reasonably determining the renewable energy quota ratio to maximize the consumption
of renewable energy while minimizing the costs for quota—obligated entities is a critical challenge
that numerous studies urgently need to address. In this article, the renewable energy quota target
suitable for China is analyzed, with the goal of maximizing the interests of market participants,
while considering factors such as power source characteristics, market features, and resource
attributes. A non—cooperative game bi—level optimization model for renewable energy quota ratios
is proposed. In this article, the renewable energy quota target suitable for China is analyzed, with
the goal of maximizing the interests of market participants, while considering factors such as
power source characteristics, market features, and resource attributes. A a non—cooperative game
bi-level optimization model for renewable energy quota ratios is proposed. Power generators are
positioned at the upper level of the model, engaging in non—cooperative games with other power
generators to determine optimal pricing based on marginal costs for profit maximization. Quota—
obligated entities are located at the lower level, adjusting their electricity purchase plans to
optimize the reported electricity quantities and prices from power generators, thereby minimizing
total electricity procurement costs. The case study analysis demonstrates that the constructed model
not only enhances the benefits of market participants but also promotes the consumption of
renewable energy.

Keywords: renewable energy quota; consumption of renewable energy; electricity market; non—

cooperative game
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