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Abstract

The electricity financial derivatives product market, which consists of outside-market products
such as forward contracts and options contracts, provides an effective place for market partici-
pants to avoid short-period market behaviors such as price risk in the power market by using fi-
nancial derivatives. However, there is little research on the impact of options on the bidding
strategies of power suppliers. This paper establishes a game model of market equilibrium based
on the consideration of electricity options and the number of generators in the market to improve
the market efficiency and maintain the stability of market price and income. The results show that
the existence of options to a certain extent inhibits the abuse of market power by generators, im-
proves the market efficiency, and encourages more generators to join options. In the market,
maintaining the high volatility of spot electricity price is conducive to maintaining stable income
and high spot electricity price.
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Table 1. Comparison of Market Equilibrium Results of Cournot Forward Contracts and Options

%% 1. Cournot IMHAS A FNEAR U TH A E A R ELER

A L LR Sk DI HAN I SAROE
ey b RRR O CRR SR seom sonn
Cournot 48.48 0 1633.54 43.48 0 1408.63 52.18
AT 53.89 18.81 1491.07 47.84 17.90 1260.02 47.10
W A>f 56.08 37.94 1417.39 49.52 35.84 1185.80 45.09 40.00
A=f 57.52 62.42 1366.07 50.53 58.44 1134.16 43.82 43.82
A<f 58.03 75.57 134743 50.86 70.50 1115.46 43.37 45.00

T BT A 2 AR, HA R R AR AR S E a M b 5N 0.35 $/(MW-h)? Fl
10 $/MW-h; R ELRG 2 (4 7= BAR S HL ar B by 43509 0.45 $/(MW-h)? Fil 10 SMW-h. B4 I % o =
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$/(MW-h)> 1 10 $/MW-h; & HLR 3 IIZE A S0 as F1 by 43 B4 0.45 $/(MW-h)* FI 10 $/MW-h. BLIEf %
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Table 2. Comparison of Market Equilibrium Results of Cournot Forward Contracts and Options
Fz 2. Cournot IEHA & LAFEIR K T iAI9 @4 RELE

BT 1 7 2 B 3 e
e EoD — T —— TR T R
= RiE 4= W 2 RiE 4w WE kbE A4E W {5/$/(MW-h)  /$/(MW-h)
/((MW-h) /(MW-h) /$ /((MW-h) /(MW-h) /$ /(MW-h) /(MW-h) /$

Cournot  38.33 0 1021.0 36.25 0 945.88  34.38 0 880.42 43.35
IAAF 43.90 23.02 814.10 40.75 21.66  736.60 37.99 2044 671.62 36.23
itﬁ Asf 45.77 46.57 730.59 42.17 43.57 65524  39.04 40.83  592.90 33.97 30
A=f 46.52 69.47 697.51 42.69 64.69  623.17 39.38 60.35  562.12 33.64 33.64
A<f 46.79 82.87 685.61 42.87 77.02  611.67 39.49 71.73  551.12 32.84 35

M2 RERERINZ, TTIHAATE 3 AR, AFETHHALE 2 AN KR, AIBREATE,
R TE AT & A R B BR TR R B R Bl IRCHAT T REME Rkl R RS HE 5 A TR
MRS T HAKEE. AT PHEBHYHAE 4 MR, HPRER | WESRASE al
b1 435124 0.35 $(MW-h)> F1 10 $/MW-h; K HLRE 2 HIZEF= A S a2 AT b2 435108 0.38 $/(MW-h)> Fl 10
$/MW-h; K HLET 3 B4 P2 A S ay M1 by 43 B9 0.42 $/(MW-h)* 1 10 $/MW-h; & HLF 4 (L7 A2
B ay K1 by 5354 0.45 $(MW-h)> Fil 10 $/MW-h. LI 7370 45 a0 3 fior, M 3 T DI EE H,
TR IIBUR B AT, KR TE IR S TR R B A TR R, i IR ATR, R HE
TELRIE A L FEE E B IR e I RS I 8. 1R & DR T A77E 5. 6 S L R S 5TigtsE
R EE, A AR T A A AT IR 0, 17 M PAT SRR, R H R TR IR A LR EH
Tk RS E A A T 22 A0 A T I T 3 A 5 SRR E U A (1) ZE (B SR DU & 20 B E L, sl it
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Table 3. Comparison of Market Equilibrium Results of Cournot Forward Contracts and Options
#= 3. Cournot ILHA & L FNEIR B T 17398 45 RELE

R 1 R LT 2 R 3 R 4
DU AL AN Y] AR E

TARE g aoi ki ROE GOR KGO SAR IGE RUR SAR BGE mEsMwh) /SMW-h)
(MWh/MW-h) /8 /(MWh)/(MW-h) /8 /(MWh/MWh) /$ /(MWh)/(MWh) /$

Cournot  31.69 0  697.8 30.63 0  666.1 2933 0 6278 2842 0 6017 37.57

ZEHAETR 36.02  22.60 4792 3423 21.57 4485 32.09 20.33 4129 33.04 23.96 4022 29.61

1 _

%); A>f 3715 46.83 413.1 35.07 44.44 3843 3262 41.56 3514 3435 50.04 3398 27.62 25
A=f 3735 5852 401.0 3521 5544 372.6 3269 51.74 3403 3461 62.67 3283 27.27 27.27
A< f 3757 8038 387.6 3536 76.00 359.7 32.76 70.77 328.0 3490 8631 3154 26.89 30
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BEHIBLRCE R f RISE AT SE 0, L S5 I B S 5k B B KT f BN BRI B s SRR E IR f
BN, AR A RIIBCE R SISO DT E R RAK, (B f BRI FEE DLEL LA 7 Z I3 &
R B RSB B D o XU B RS SIBCPRAT T RETE AR, i R AR OSBRI, R
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Figure 1. The Change of Option Electricity Volume and Market Generation Volume with Option Price
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Figure 2. Changes of Expected Spot Price and Electricity Generation Income with Option Price
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