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Abstract: To address price risk management in the medium- and long-term electricity trading, this paper dis-
cusses three bidding mechanism rules within the framework of mechanism design, addressing the shortcomings
of the current fixed-floating ratio pricing. The results show that: 1) The payment rules of the new mechanism
can dynamically adjust the floating ratio of the electricity price, control the price within a certain range, and
reduce the purchase cost for users. 2) The new mechanism can encourage power producers to objectively esti-
mate their own costs and report their most likely cost types, thereby reflecting the most real risk compensation
needs. 3) The new mechanism can mitigate the risks faced by power producers, and the rent they obtain increas-
es with higher marginal cost ceilings and greater risk aversion coefficients. The regulators can adjust the risk
premium through both parameters. In conclusion, this paper argues that regulators should dynamically adjust
the floating ratio of electricity prices to manage risk and incentivize power producers to report their actual risk
compensation needs.
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Q¢(Ci) =M — NC;, M = (imax
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FRR UL SN BR8P B S A A% 2) 38 5 0o SE T F A A% i R e B R R B, S0 RN
W& Fr; (ci) KR/ AR EN m O HEF . 3) 28 5 h 0 S FE R g () V550 1 10y P B R0 B IE 1A R L P 0
KR A&, SRGTEAH LR T, DAt A Rl R o B ARt il 4, SRS T3 EARK hhr & 4) 58
DO ST R E () THEEAEAN AL B 32 AT

FEHE LA LR St B2, T3 R B R I DRSS 1 e E T AR SO BB ST R AN I AR, BT AT R R
T £ 5K 21 0 S 7 () 75 SRIBFAE. B30 FE SR i 28 hp = A — Bq, Hohp A sdh, g h ek &, ANE 55 &
ML, HA, B > 0. HUCHAFLE T 530 75 R i 2R, 22 By LRI ) A 28 B0 MRS A e MG R At 22
MR KA. BT AT ) S Ry

Max W = (Agy — 0.5Bq) — > _[(2¢; — ¢;)q; + 6; ' In(1 = 6,D;)]

iel
s.t Z(h = Qo

iel

qimax =m —n¢

Gimin < qi g qimax7

Horb e, MR HEETIRIRY, ¢ MR BRI, go N TR T R E, g AR BRI TR, ¢, N
B IR & HL R K LA & IR

WAy NE —NLIR (B EP AR MRk B H e+, Ay, pa o WEE = DNARCK R H 1403+ Tk
P A A R B I 2 (1), PRI A R T R SRR 2 OUR 1), b AR Dy e KAk LR R, R R AR 58
SRR I B R X 4 FR MPEC (Mathematical Programming with Equilibrium Constraints)f& #4[26:27] R 2
TR RIS KK TSR AT B Ak, e & T0 s S48 20 R 00 SR R AR, R R a A B ATL ) ) e SREAS Y L B 5 B.
[E S i o b, LR 5 HMCPALI T 22 Sy AR 1 H B AR R (O LR s FEMCPATL A T 1) HR SRR WL P 5 C).

Max W = (Agy — 0.5B¢}) — Zciqi

i€l
s.t ZQi =4qo

icl

{imin < qi < GJimax-

5 BEHlaHh

B E FEHE — IR X3 P9 1 HL 0 7 3 AP AEAAN RALRS. 525 2400 TRk P ) — SOl e B P, &
SE B LT A = 9007C/MW-h, HiL T [R5 SR FPERCN, IILBEB = 0.01. A 3 L 75 Tk BLK RN 3,
KL RIRBE A 5 R AR (11409 764 B9, BT ATE 8 B IRAR N RS IO DR 3R T, IR LR I S U2 s, Jt
Hh ey R LR B LT PRI B AR . AT 15 5 LERSHT LA AMMCPALA T R HE 7 RULRT 7 7 84 4, SR )5 20 Wt
SRS ML IR, B Ja 25 S AR g i
51 HEFHM BB

MR, 5 FL R LR FL R 2 1R 32 B AR B8 AIK, e AAH B LA R i, AE AN IHE P (AT SR R, P
SR AR 0 2 TR BEOK. 4 K HL R LR FL R 24 25 RS X TR Y 4 e, B R v A B IR AN I, 3R3 TR
T MCPHL T GEAR A AR RFALE]E (%, (c0) KANHER AN K BT HH 0.
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®2 RAEFMNSHEL: T/MW-hEMW-h) ®3 REBEHNIAFELLBE G JT/MW-h)
Table 2 The parameters of power producers Table 3 Comparison of output order of power producers
KHHFS ¢ @ WmRMAL w6 RUEEFS e ri(c;) MCPHLEI SHHLE]
1 200 240 30000 0 230 0.01 1 220 240 1 3
2 220 260 10000 0 260  0.02 2 227 234 2 2
3 230 280 10000 0 260  0.03 3 230 230 3 1
4 260 350 20000 0 330  0.04 4 260 260 4 4

FHER3 W, 40 5k M i LRI R FEL R 282 s di A, IS A 72 JE AL T, PR 2R al LIRS th 70, A 52 mmHE
o, ABFERHLET R, TR R LR O A LG B B AR X JR] R BR$E 15 58 22, B DUAH bk B R 2, HoHFF 3R
SEJa. d RRHLEI R HE T R r; (c;) BRI R FB R AE %% B I RCASTE L AR, R FE R AN BE R R 7 AR X
WS T A Fe AR i, B2 A B B KU, 5 W 7 22 58 5, tHIAS Fh AR IR 45
5.2 mWiAYIERELE

I FH 3K 2% Gurobi -3k H8 /1 T3 1065, e AT 3T 10 5 L, 28 5 Xt PSR ey, e, /2 Kk FL R i B B A
SR, MK R AL (cpy co) = mi(coy ey, TR R BT #RAN T 028 1 B SRS I, Tl 37l ik 0 25 4,
DA S, SRAF T 37 380 0 S B 1) IRAME () = ¢; 2) FE (c_) L, SRR (), eIk
. 3) Wk (c)t — (c;)' 1 < 0.01, ABALEFGEAR, F5AN L, W HE 55285 IRIERAFEIE, 156 LB AT
ML T)FA(18) T A& FLRR 3147 (1 42, SRS ELAIMCPAILHIFE AL T A FRL R 1) 5 0 SR s LA S AH I P FH 4

R4 XZAHNADTHHIAEERAL: TT/MW-hEMW h) £S5 ZARNAS) THFIHIEERLL: FTT/MW-hEMW h)
Table 4 The market equilibrium under payment rule (11) Table 5 The market equilibrium under payment rule (18)
KEHRFY RN PhRRE o) REETS REMRH PhrdE HE/00)
1 230 27954.55  131253.35 1 230 27954.55 275207
2 260 9 166.67 —12257.43 2 260 9 166.67 —479.67
3 260 9411.76 85 546.52 3 260 9411.76 183997
4 329.99 3467.02 33240.55 4 329.99 3467.02 67 040.31
*6 MCPHUBI TEITIALB (AL JTT/MW-hEMW h) F=7 HNHEI TR AE AL STT/MW-hEMW-h)
Table 6 The market equilibrium under MCP mechanism Table 7 The market equilibrium under the new mechanism
KEHFS &G hREE WEEN REEFY REMRG PhsE Me/on  S5EH
1 240 30 000 1 230 27954.55 277000 239.9
2 260 10 000 2 260 9 166.67 0 260
3 280 10 000 320 3 260 9411.76 18 460 9 279.6
4 320 8 000 4 329.99 3467.02 67 506.89 3494

HIZRARIZRS T RN, £ LR B AR AN A rh b s AR R, (ESAT RN (18)F, & FL R REFRAS BE 2 YAl &, Horh
R T 2R g AR IX T R e s o, DRI T 32 31 1 4600 0 B SRR b XU AR B, 225 FRL R g XU R
BEIS, WL BESEOE AR €. HHROMERT I K, ARMA K A AEMCPHLA N M3 B & T e, ML
T, IR e}, A5 R BIFLEDR L BUAR A LA, S A AR B B T R A, DLk H A
FLS A RS A2 75 3K R s T R, e VR AT LR SR AR, FL A I S 2 it B B B LAl T B IA PR A,
RO TS e A DL B B S RIS R R 23R T A, SO BB i AR, 1A HRL R AT 34
bR A 3307C/MW-h, (HEEMCPHLE T, T 35 A 932070/ MW-h, BT BL— B4 [P0T34 Be A
FN33070/MW-h, K FL 4R T 5 38, AHRAEFHLEN T, AR R4 A REYR Il AR, I REFRAT /D oAl 4, 1X
RYPH L RE IR XS
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28 . 282 184
f:_\,\ 26 \7} 281 Z;\/ 183
] = 2
=24 = 28 = 1.82
m "
22 279 181
2 / 278 18
18 277 179
240 250 260 270 280 290 300 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.01 0.015 0.02 0.025 0.03 0.035 0.04
bR AR LB (75/MWh) A R 2 K IR 3k 5 4
1 HE5XEHMALRIXR 2 AZHEFIEE5HXR 3 EZBEEHEE5LMXR
Fig. 1 The relationship between the rent and the ~ Fig. 2 The relationship between the rent of Fig. 3 The relationship between the rent of
cost of power producers power producer 1 and &1 power producer 3 and 03

TN B S FHBRN NH AT S hr R 2 . R T, &R R S S R A R il e, BrCUET
BLA e FEL 42 I A — o YO L, M 30 T P aE e 2 80 ) s ] F AN 18 B IR A8 H bR, TR HH & % FLRS ) 45
AN AT T 0T 2 45 B HLAN 258.6670/MW -h, A MCPHL T F H T LA 2 [ e 7 2 B4 fre 22
3K, A2 H AL AN AR TEAI, 1T FH - A F R A

#= 8 EEREEMRATZBEENRN(ENM: FTT/MW-hEKMW-h)

Table 8 The offer of power producers considering the fixed cost

RUFFS  BERAET)  BRRA()  BIRRHG iR

1 4500 210 209.65 29 462.82
2 4200 235 235 9778.97
3 4000 230 230 9 896.52
4 3800 290 290 9761.69

53 ek

PR T s R, A5 B L 438 PR LRI R PR 3RS i H i R A R R <0 5 0 o Rl A R R U 0 38 22 4
[ROCF, IR K FLRT 200 K FRL R 4 RE 15 2AH [RI R S5 18, MBI 21 B3] A, FH il A5 12 B Rl A BRI PGS A6 55
B0 38 oy 3 0, ] B ML) RT3 R i R HE R A2 B A b R ASEATL ) 2 i B R XU, [] N L mT Ay  pA
IR P T 1A L v 10 DRI R TR R 0, DA B B K ) RIS M 75 3K
54 HEBEPMREMN

I JE 7 SRR (R RS, JI ST 43 A FF R 28 R HAL R ) [ BOAR, A TBORA B, 152 R FEL R ) [T 5 AR
NH;, HETHLER 2 37 1H 0T B S5 [ e ARE BBONE B, BT LA ] 8 AR 9 3 A i,
HE2ARFE () TS H R FL R e TR R AR R 2R Q. (e ) ISR A

mi(ci) = Ti(ei) — ¢Qie:) — Hi, (23)
I BT B2 SRR 9 3R(2), A AR 2SR A5
[ me) — eQuelfie) de: > H, @)
5 HE R ST A BT, BRI 9) Tt Stk LB T S e,
Ti(c) = Qi) + Hy + 87 In(1 — §,D7) + j Qi(c:) des. (25)

TS AE SCAS RN (25) T 1 T 3 B A28 BT, oo (e ) s R P 2 0L LA (0 320 B AR [ 5 FAS )
B 22 K RLALEE H IOFT IF, 5384, I8 T, R B i () B R AR AN 0 RIS A A LA (), 4
AR HTERMBGR T HTL] s 2 B A AL R, B — g R k.
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e A AT BE A A DAY, DAS e H 5 L SI2 F RU: A3 75 5K
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B XA
RGBT HE
Ti(ci) T; (Cz) = CzQz(Cz) - CzQz Cz f Q1 C’L d01
T;(ci) — ¢iQi(ci) = Ti(¢i) — ¢iQq(¢) + (¢; — ¢)Qi (i) — fg Qi(c;) de;.
MRIER A P e B, WRQ; (¢ TE[G, ) LIELE, IVAAFHAE— N SE, T2 € [, ¢, B
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