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Risk decision-making model for flexible contract between
electricity retail company and customer

FANDou,  ZHANG Shaohua, WANG Xian
(School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200444, China)

Abstract: In the electricity retail market based on real-time pricing, the electricity price is highly
volatile and uncertain. Customers need to adopt appropriate risk management tools to avoid or
control risk. First, a flexible contract was proposed based on the idea of optional contract between
an electricity retail company and a customer, in which the customer can set the strike price of the
flexible contract as the highest market price it is willing to pay. The flexible contract can not only
enable the customer to avoid the risk of adverse price fluctuations in the retail market, but also
remain the opportunities for the customer to make profit when the market price fluctuates
favorably. Second, in order to determine the risk premium of the flexible contract and encourage
both parties to participate in the contract transaction, a utility function considering customer type

was introduced to describe the electricity consumption willingness of different customers, and the
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upper limit of the premium was determined under the condition that the customer’s net utility with

the flexible contract was not less than that without the contract. From the viewpoint of the retail

company, a risk decision-making model considering the upper limit of the premium was also

proposed to determine the premium. Finally, an example was given to verify the reasonableness

and effectiveness of the proposed model.

Keywords: electricity retail market; real-time price; risk management; flexible contract; premium
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Tab.1 Maximum premium for customers with different types

P2k A EBGEN /(S MWh')

S8 60 62 64 66

0.3 2.942 2.090 1.433 0.950

0.4 3.252 2.360 1.660 1.133

0.5 3.363 2.456 1.741 1.198

0.6 3.421 2.506 1.782 1232
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Fig.2 Variations of maximum premium with strike price and

customer type
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Tab.2 Flexible contract menu

HIFBEMN/(S-MWh )

K
JiFeR 60 62 64 66
2%
KR4S MWh ™) FIHE/MWh  AURI4/(S-MWh ) FHEEY/MWh  ACRI4/(S-MWh ) FIELE/MWh  AURI4/($-MWh ) FiH ft/MWh
0.3 2.545 120.682 1.623 120.633 0.859 120.681 0.238 120.834
0.4 2.963 168.745 2.071 168.632 1.302 168.510 0.542 168.387
0.5 3.148 198.773 2.283 198.712 1.563 198.646 0.698 198.579
0.6 3.209 218.836 2416 218.844 1.629 218.802 0.767 218.760
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Fig.3 Variations of flexible contract premium with strike

price and customer type
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Fig.4 Variations of customer power consumption with strike
price and customer type
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Tab.3 Impacts of flexible contract on customers and retail company

iila B H]
H%F%ﬂ;ﬂ SH Y sl 24 -1 ke S d— vp -1 3 " -1 g -1 Sy -1
P WG /($h ) FRERAMEZE/($h ) HHERFIE/($h ) HEbRHEZE/($h ) HUHI$ )
b/l AR b/l AT T4 TR HETH Je& IF] HEIF T4 TR HEF
0.3 2162.457 2210.077 895.624 507.076 4228.826 4389.663 302.316 82.100 4198.594 4381.453
0.4 5714.031 5762.956 1296.913 688.541 6199.431 6268.221 559.806 353.240 6143.450  6232.897
0.5 9 892.976 9 935.856 1 539.584 799.355 7381.794  7419.282 935.082 528.879 7288.286  7366.394
0.6 14 385.606 14 431.953 1701.780 874.067 8170.036 8 186.857 1194.415 648.043 8050.594  8122.053
T AU i - 2R B R B LA A, 2 TR ERAR S (R
_ SEESERE , BURI AR, e R AT, T bl
Z 160} WA, BT,
g 120 ¢
2100+ . F 4 ERATTRERRIRETLE R
? 28 " Jhi(ﬁAlﬁJ Tab.4 Results under retail company ’s different risk
Jiing ) A preferences
28 : ARG
0 100 200 300 400 500 600 700 800 900 1000 WL AlEbaEZ  BRAESH  BRlEs G
=5 = — — -
TR £ Sh $h SMWh')  MWh
Es5 ARFEEEMBETHAFAEE 0.05 126.903 4319314 0.121 121.222
. , . .
Fig.5 Customer ’s power consumptions under different 025 120,804 4204.623 0.506 119.940
retail price scenarios
0.45 117.897 4270.786 0.739 119.163
3.4 EBEATAFRRRKE NS
= EE'A —]Tﬂﬂl}\“{ﬁﬁ?—l—ﬂ’] n%ﬁ*ﬁ' 0.65 116.343 4247376 0.891 118.656

& 4TI T Y A TR GE I s=66 S/MWh, ]
PIEAISHL 0-0.3 I, B3 HL A FIR R KUK SR 25
TGRSR KR (i R R B MK, Rl
AR AR . Mk 4 L, X

35 BETHNHEFWHELN LR
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Tab.S Impacts of retail market price uncertainty on results

A\ T
P ,IW — — . ilﬂf k . ——— e e
o ERERAREZ(Sh)  BIEEEEESh ) BOHASh ) FlEbRE22/(Sh ) HIEEFIE/$ 0 ) S MWR) LEE{E{I
AR kaR  AaR kAR AAW kAR AR XAR  AAR  XAR @-MWh)
3 341.264 450.515 2230.763 2167.578 4415.760 4 390.542 30.670 68.581 4416.067 4391.228 0.181 0.704
4  431.814 594.111 2236.880 2169.345 4401.820 4 353.528 53.619 114.496 4354.673 4402.356 0.552 1.112
5 531.823 759.266 2245281 2177.212 4383.132 4294906 79.590 200.405 4383.928 4296.910 1.023 1.587
6 595.611 895.624 2261.243 2189.038 4359.705 4198.594 96.277 302.316 4369.333 4228.826 1.623 2.090
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