Advances in Energy and Power Engineering /75 fE¥E#EE, 2022, 10(6), 113-123 Hans i
Published Online December 2022 in Hans. http://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2022.106015

HAONES = N EE RN R

kA, E ?
N = WZs T

ks H A 20224F11H22H; A B 20227F12 36 H; KA HB: 20224612 H29H

HE

BEE R E BT ER AR, KeMiigis  HEsal. TEERERBEENRBeVS 5T
RN R R —, BEEBRNTHRESFTRERNY, FEAWEELTNS, FaefidalkE
SRBEAWE . AET BRE R AT RN SR T EARIRN IR B, NIRRT
BR TR AN RA RN RREAT BT . ETEOFRE KBRS AT 4 BRIHIE T (REC)
B, BSLEATHEHUEEE, FEFRBIELBATHFMET, AGRMRES SN L T A RRE
EFFAR A B BECA, R T A2 AR IR ) 5 SR sa % (power-to-gas, P2G) &1, BAKi#
— BRI

K
TEARE, AR, Al

Bidding Strategy of Renewable Energy under
the Background of New Electricity Market
Reform

Linnan Zhang, Ning Wang

Dongchang College, Liaocheng University, Liaocheng Shandong

Received: Nov. 22", 2022; accepted: Dec. 6, 2022; published: Dec. 29", 2022

Abstract

With the continuous deepening of power market reforms, competition in the power generation
market has become increasingly fierce. Renewable energy generators, as one of the trading sub-
jects of power generation enterprises participating in market bidding, need to constantly adjust
their bidding strategies to obtain the advantage in the fierce market competition, in order to max-
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imize their own profits. In this paper, based on understanding the bidding characteristics of elec-
tric power market and the output characteristics of renewable energy, comparative analysis of
multi-group bidding strategies in the background of open electric power market is made. Based on
the carbon emission quota and renewable energy certificate trading mechanism proposed by the
government, a two-tier power market transaction model is established. Taking into account the oli-
gopoly power market conditions, traditional coal-fired generation companies purchase renewable
energy certificates and convert them into carbon emissions. At the same time, renewable energy
output cooperates with typical power-to-gas (P2G) in order to increase more profits.
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Figure 1. Relation between REC pricing curve and market demand
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Figure 2. Influence of demand curve changes on REC pricing
[ 2. FEReh&ERIXT REC E M RIS
R.=aQ’ +bQ+c
NG, ETRAE Qo A2 R, <2mQ+n H R, > 2uQ+v B, Qp il LAFE
Oy =mQ, +n=uQ, +v
MRATHE, B aQy +bQ, +c¢>2mQ+n i, RIDFRRA K30 BRi s B 2R 1058
aQ® +bQ+c=2mQ+n
CSCE

2m—b+\/(2m—b)2 —4a(c—n)
0= >
a

2m—b+\/(2m—b)2 —4a(c—n)

2a
2u—b+\/(2u—b)2 —4a(c—v)
2a

RNRAG AT EERIIEB S O Am

+Vo

BRI, TR REFLE RS O v u

(6)

(7

®)

©)

+n s [FJ AT LAAS B 24 BA KR

AURRHEC AT FE R, 48 ETS 5 REC iy % JEW 7L ol f AL REIRIE 54, 4 REC g i T
HE RS, TIHBNLE AT RE S KB SE REC, {ENBRICAHER . S0 oL, sl 2 fros, JA 14
PN R 8 5E 2 MCO, 475 SR BRI NI, 755K i 2k 510 briias th £ 20 750 M %8 D1 5 MR1, I, REC

Lo THRZE Q) AR A REB KX A BT . eI, 7R 2 Kl Pl as i 28 nT s

={m(Q+q)+n,QSQo
u(Q+q)+v,Q>QO
R - 2m(Q+q)+n,QSQ0
|2u(0+49)+v,0>0,
2m—b++(2m—b) —4a(c-
AT A BRRE TS REC I 4% W5 g m— all mza) l Gonll) B

(10)

(11)

DOI: 10.12677/aepe.2022.106015 116 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2022.106015

SRMAE, £T

23. ATHEREIRIERZHIEE

BET 2RV kA g mT P AR BRVRIE TR I A8 Zy A2, AR Y R FH A KT Fse 2 P e 713 3 7 20 O Jee vl 7 2B R IR
WEBME S . M TRATES PR =AFES 5%, WP2G K&, AR HT MKk H
J[12][13].

23.1. BN 5ENN RS
FERMISE Y s 4% ETS 5 REC Si% %58, KBRS n] -4 BEIFUE TS (052 2 NN R LK

PN
1) P2G & &Y 2k
P2G AW AR B HEAH 5 R IR S S I At BT FI T8 A0 P AL st ik 25 D) PR S HH
PPZG Z ﬂ_éas P2G,gas + ﬂ_ePePZG PuraPZG ”CePZG S Pur (12)

KR, QN P2G S, 7% ABHAEINE, g7 A RE, 7 WA R A,
eOMT ORI, 7T B, o™ 9 P2G IR T

LI AT
B2, = B o0 g0 13
OSe}I:’ZZG,Pur Se’{’ZG,rﬂte (14)
OSgPZG,gas SgPZG’SG (15)
0<E,;° <E; (16)

LR A RO 1) 4 R0 R BT 26t P BRI, S g RO
2) A TR AR
RRNB= Z [ RNGC+ z eRGCG+ Z eRGCC] [z eRGCG+ Z eRGCC] (17)

R REIR USRS 0 N, i R A S kDR ISR, 55— R N B RECERA 1
Yeage. i, 2™ ONATRCEMT, 29 8 REC A& . ZRAA:

RNGC+ Z eR GCG+ Z eR GCC +e:’V (18)
geQ jeQ"

RNGC+ z eRGCG+ Z €R ,GCC <ePV+er (19)
geQ(’ /eQ‘I

F AR RE IR A L T B RE R T SOR E R R L), RAFEFE NI R
3) MGk Ik Wi
KAL) RS A T FON S S REC BB HEROC A0 224

R R PR s Pr e )

geQ) geQ(’ reQRNB geQ(’
LR
T, pur G,GCG , GC .
g =efE = Y (€0 Ca™)=Cppy 7, @21)
reQfVE

AORH) T IR I 2 REC Fe b AGBCAT L & BUR 73 B A RO A Bl Dk HL ) 7 B0 S A C A i

DOI: 10.12677/aepe.2022.106015 117 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2022.106015

SRMAE, £T

2.3.2. EFHRAZ S REC XKL EMZEH R

FEBFEAE TS 5F MBI 5, Br AR S P2G A1ER, P2G K4 M
0] LA AT PR A e LA AR 3RS, BRI HE 7 T AR RRIRITH AN, X4 T P2G W& I LA 14] 6
TR A5 56 TR HE R 7] P AR BRI PR B 108 5, AR AEK IR L) 5 AT AR AR TR 5 P2G 7 2 4 R ) 2

PR Z B BEAT I o
FAERY AT AR 9
T
min) | > (age:)+7rcc£ > o> e;’;ﬁ“jwr“’*{ > S;T*P“’]+ > (af"ef”)+ > (af”efy) (22)
t=1 geQG gEQG reQRNB gEQG reQRNB reQRNE
K, afs a a) SRR, SRR A SERR .
LIF KA
ZreQRNB erPV + ZreQRNB e:/V + deQG erG - Zpeﬂp eII:ZG - Zjeﬂj L = 0 (23)
G <szQGm (ef,f+e:V+eZ—e£20—L)<ch (24)

IESEMT Y SR AR R A o 26 A4 78 B S R e ARG B = A2 58 R 2R s U R 5, il
P2G & BN AR v LAE B Rk
(S5.S% ) =argmax R(S;.S,.S; ) (25)
R IR, P2G S5 HARIER B RIE R IR S KTk 2 5T, Wik
PR, ARSI RS0 5 (S, 5.5 ) -
3. HHIR R
3.1. BHIRE

NBAIE R A BRI AL S P2G R SRAE T 58 4 P IISE SIS, AT 77—k
Ay ATEAEREE A AN, P2G =HS SR AT, RN EESHEmE 1, L
5 B 5 R R T A AT R
Table 1. Simulation parameter settings
F 1. MESHRE
Z  KHENAE uRRE N

BRHE B3 B RIKATFAE P2G L BRICA

% SERRN SRR SRR AedRt % HRT ikl
351 7 1050 JC 754 7 107 0
LN MWh MWh MWh 0.875~0.985 1.2 x 10" t/a 15% 0.80 0.7
AR GEMEINE BN BT a0 2 Fros.
Table 2. Calculation example design
%= 2. Bihgit
45 R #E REC N7t
FA5 1 AERE R e
A5 2 E7S ki, RAEIESIERZE
Hp 3 e Tk, AHARIER RS P2G W& EEZE

DOI: 10.12677/aepe.2022.106015 118 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2022.106015

SRMAE, £T

3.2. iHEER

ASCEILE 3 M =ANEE], BAEASCH R XUR R S G A, 6 (i n] fE 2R REVRTH 49 LA &%
KPR PE P T T 0 ARSI, EESRSI AW E: RECIERA S 561F IR, Uiy
R ASESL TR TT REC ZZH 0 Ha I an e st fE /i, LR P2G Sl fEReili ki) SE 58K
FL AP AR SEA PR TT A A [ 50 70 T 37 5840 D5 Wi 2 IR R

Rk BASEELLHERES
R I
BB ALA B |
L B
g e ayarm
TRKE BNBR S TIAER G HiE
R ; l
' e
MRS

AT

e &AW
ER N KRS

|

Figure 3. Model solving process
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Figure 4. Output of thermal power units and REC certificate transactions
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Figure 5. Earnings of each participant in the market competition
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Figure 6. Relationship between REC trading and renewable energy consumption and car-
bon emissions
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Figure 7. Coordination between REC price and carbon emission and renewable energy con-
sumption
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