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Abstract: The phenomenon of resigning annual contracts in China medium-term and long-term electricity market high-
lights the theoretical and policy issues of optimal power combination decision making by multiple investors considering
risk factors in 2021. Based on the independent decision making for power purchase in wholesale market and tariff

packages in retail market, the decision making model of optimal power ratio of power salez business based on condi-
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tional value at risk (CVaR) is constructed for power companies, numerical calculation and analysis are carried out.

According to the typical power purchase and sales business scenario for power companies based on the current provin-

cial power market, this paper proposes a corresponding revenue or cost calculation method; uses CVaR as the risk as-

sessment index, and takes the purchase ratio of different trading varieties in the wholesale market and the sales ratio

of different tariff packages in the retail market as the decision variables. The optimal revenue-risk decision model aims

to maximize the revenues. The impact of typical power transaction combinations and different confidence levels on the

structure, revenue and risks of power transactions by power companies is calculated by combining the actual data of

Guangdong power market. The paper analyzes the reasons for resigning contracts based on the objective models and

simulation, and provides a basis for investors, including power companies, to make decisions on power purchase and

sales considering risk management and the governments annual market trading scheme.

Key words: electricity retailer; power purchasing and selling strategy;conditional value at risk;risk analysis

K T ol 2 I SR IR R (OC T e 2021
KR WA R & TA/ERE R CR iz 17
(202011784 %) ) (TR BRI HI ) X 2021 4 HL Jy p &
WIAE G 4 th T R H i 2 7 1 LK 4 SR A R AR
FL ) rpR U A T A 0 3 DRI 1 S 25 b BORF 3= 7 3
TS T 3 AR Z T K A A ) R SR AR R
R WIA TR A5 A bR e 2021 AR DL Bk
WG 20T TAE HAx, 14 2 29 M i AE TG 3 4F
FH HL B 1 80 %60, I3l 2ot 5 22 H B A [ 28T 1
B A A R 28 29 M i IR TR 3 AR FL T 1
5 90%~95% ), 7F 2021 4F 10 H H %K & &k ¥
T AT AR & L W 0 T 4k
OO ) CR B A% [2021 11439 5D )5, 4 B AR
SCHRAS R VHR A L T T 3 38 B A R AT I
RS RMETE 10 F 15 H ik RIAT R & i
LA R G F& T 11 A 5 HATAE F45 1
TR Ji7 ) A A IR R o I ) 2 L e 2 RN 45
HE 2 AN B4R BT 538 5 A TR B B B AT
KRCTAL T BB LA 22 5 M i Bl 3 32 1R ) 25 1 K
MR S R . fR T R B8 B T DA AE R A A b R
ki3 Fofr PSS ) A, PR U, B 1 T I R T A R 2
Ty i B R 5 T 3 RS [ A B 1 B i 58 & r
L 3] ] R,

A5 HL 2N W) A A T 3 DA L A M AN T 58
Sy f A HLRE T T I L& i B e
P B AR IF AR IR 25, 7 R R AR A A%
T L LA R TR I R e KA I B L RO
M HL N 5 R A e R K LB 45 AR 3 5
LI [ A SRR A T TORE Hb R I B gk
W B T 3558 5 4 k& RN 45 a5 47 LI 1 3 58 5 iy

AR OE R B2 2 17 A R Al AF A2 5 5 TR A LI
RN DR AN R e N BN £ T S [ D S
AR A T TORE M R 0 BE R %L WA T %58 5
WA R A5 318 47 BL5T T 4 28 S A 9% 4 O K s 2 o
6% 5 HL N WA B 52 5 5 [ AR I FE B R 1) A0 A X
[N Y S NN 5% 17 O S s P AR N s Y L 3
LI LU OB A% 55 DS T OB AR b #R 2 fi
T3 B AR 4 B LA R . FEIX AR O0 T
T WL T 37 R A% AU B G A E 52 B A TR
2 A AT AT R AR BOROT AR B AE 5 4 TR
“R BT R BRI BRI R T S
i A PR B L i, T 3 3 AR DL W R
PSR 1) BB AR AT B2 18 S, FLA5 SR % 24 /i i 3 52
SR EESHM .,

H AT . B AR W58 DL — i T 5 B 58 R T 3%
AR R B O T a2 R S A A A
SRWE S F . SCHRC3-4 I BRI H 98 T [ Ah i ) B
T 373 14 2 i AR I 0k JL 28 il 50 1) 5 Wi 20 ) Y T
B BT T 20 s SCHRLS-6 105 T LR 2
5 R T 3 B AN A SR D R R SR 5 SOk L7
Ry 2 T AR R KUK R L L &
JRURSE TR 2R O 5 Wi 4 TR 3R 3 Ao 1 b 4
) (19 5 DL A P ASE AR 5 SCRIR 8 1RE A 2 FL 905 mT 4
Bfar 5 AEE B 2% R A D0 A0 3 5 SR L Rl T LR
2 W) H AN B H R 40 A VR AR {H I R B
& 2 I [ RJBE A 0 B i A 5 SCRR L9 I 0 B 25 5
TRHESE T PO B v R T L [ A e AT O
B2 T 2 AT R W A 2 0 A E R B R
W 5 SCRRL10 3 B n] FEA= RE R | 20 A =X e U8 K il BE A
ey ri SRR L B T X B Y W] 2 T L (R Y



537 B 4 M Vo W, T L TR A W 6 L R SR A 5

SE T B Z W T AT P AR RE A I H RAS 5 SCRR
[0 P ) B p A D 1 4 55 5L 9 25 45 25 JE T R
T BT L AT A8 R SR W I A L B T
B2 AR XU S I T Y 2 R A A
5 SCHR 12 J388 5 42 4 P 5 SR 1o v g L f T
DA L 2w R 4 de RO B E AR TP A 20 #
RN Z BRI HL 2 w0 o 0UZ e A 2 5 5
BRL13-14 7T B 22 I (6] ]ORE I R b 55 55 22 S A 4
PR Y At s DA% A XU A0 O ) 5 m XU 3
AR AL T RUE L m I AR B KO H bR
255 RSB

IR SCHR D AR SO ST B AL T A — XU A T 1Y
BB S R T TR B R AR BB 5 IE
FIL TS 2 1 T S 3R 35E F 1i3 37 RS X i AU
(19 e DI A P A5 45 g R SR TR . AR S >4 iy v [ o
T T 35 52 T 1) s DX A7 LR ke 5 ] R 42 J o ik
T XIS B B R 2 ) o I ) A L RS ) A Ay
SR 5 R XU B ) T 3 2 A e DA A R e SR
S5 AR AR RESZ Sy A TT LA B AL S
KI5 5 I BOR M i . 5 i B R e
28 W T S B 5 O A W R A PR T 3 B R
H M L Hrp KU T 9 e A AR B T S 5 H
Gy s AR AL T, A5 AL 2% w518 RE O % LA 22 0 RN
Rl 3 MBS 28 5 s Lk 12 —XF 3 Bl L i
BRI 3 PG L AZ 5y 1 BA B o B 3 7
B R T D L AR T AL 5 PR, LR XU
B Ry AU, B2 i s, LB HL 2 ) D B o AL 4 e R
S B AR eR B R T AU ) B H 2N D B e
DL PR LI 5 fi i, 3o 54910 A o R v % ) O A e
4 o DI R, 20 M A [ 0 5 i A8 5 A UK X T
B L2 ) B L R R A SRR B XU B R ) R H

1 82wl B w55 o A

FUAT d7 3 0058 v [ B o w4858 M 55 ] i
B3 Shy ey LR R ALY 55 RS L A H R B
e A B R 5 O SR A B A
R R G5 i 1 s . e RIS S SR AL S
FHAFR TR T L BB B L2 W] W L 55 9 N

R oy A BERL Gy B 3 3 A AR B mLRET
I S A AR A A 22 20 BB SCAN T e ) 3 b R Y
BRI R

ey EL )

TOURER S ) e EE AR

L

N

=pEw
7y
o
7
W
\
:
>
|
=
m*
3
E
priic3
o
i
e

B1 mEe ki
Figure 1 Models for electricity purchasing

and selling business
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Table 2 The proportion structure and income of power
purchased and sold by electricity retailer

when the daily power sales is Q,
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Figure 2 The relationship between the income of electricity

retailer and daily electricity sales and risk level
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Figure 3 The relationship between the power purchase

quantity and risk level of electricity retailer

when the daily power sales is Q,
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Figure 4 The relationship between the power sales
quantity and risk level of electricity retailer

when the daily power sales is Q,
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Figure 5 The relationship between the total income of the
electricity retailer and the risk level and confidence

levels when the daily power sales is Q,
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Figure 6 Comparison of total income of electricity retailer
under different risk levels under spot market and

medium and long-term market
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Table 3 The proportion structure and income of power
purchased and sold by electricity retailer when

the daily power sales is Q, (k,=0)

Bevar/ WA | BB/ V6 B/ % B/
Vi k at k ko kg kap,i kp.i Tt
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2 6.39 93.61 0.00 65.27 33.28 1.45 3. 30
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6 50.03 49.97 0.00 43.69 30.53 25.77 6.99
8 56.42 43.58 0.00 27.68 38.33 33.99 9.16
10 60.17 39.83 0.00 11.20 42.90 45.89 11.31
12 89.92 10.08 0.00 0.95 37.92 61.12 13.26
14 100.00 0.00 0.00 0.00 33.83 66.17 13.59
16 100. 00 0.00 0.00 0.00 33.83 66.17 13.59
18 100.00 0.00 0.00 0.00 33.83 66.17 13.59
20 100.00 0.00 0.00 0.00 33.83 66.17 13.59
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