F41%5 FoH
2021 £ 9 A

® 2 & #H wE &

Electric Power Automation Equipment

Vol.41 No.9
Sept. 2021

gt e i XD 28 TR TR R ) 26 B H, A
ROtz mAiAt Jiidk:
BN x)gk &K, R, e d, I 3R F !

(1. W K% © A TEFE, Wil R 610065;2. FEE AFFHREA RN, LT 100192;
3. THRKF MREELRAAZASHPARABRELEZEE, T/X 400044)

WE . AL THRRELZFH X T, ATFHAGARE —FE EE K BRI 500 E & RN
A MACEE Ty ik B EIR B B R AR A e AT IR B A R va AR W EARIRSF 2 A R AR R ML R
AR, KA B — R E R, S I AR AR | SR A 2 S DR Bk A B A E . AN
B, RE R RN R METE TR ENE2, A0 Z B ER B AR H, 2T E W FIREHF
AR ARACE B EART G W A B HE AT LR AR A BR PR R, A T o Xk R A
FABREB SN IR P, REEATTREHN BN S E L TIREZEFTHARACKA . Hp 5

AT B IE T P74 77 i3 3 AR o ZARIEAT B0 A 20HE

KB A ZG B R FH A B TG ROLM S TR A L F

HESES:TM 73

0 5§

20204E 9 H , 2 M5 - B A5 ic £ R 1 A Ak
HE 34T 2030 4F Fif ik B, 85 1 4+ B 2060 4F i
SR R L AT AR S FE B AR HE O,
F I S RN 8 A SR OGRS T RE
NNER AR I Wb N -3yl P i B e E L EPAL N
AWTHRACHCE , T I T 3 RO e
2 BRI P AR 2 AR AR B e LA
i g Ha i 2ty > i KU, DAL , AR R 5 H F 4
i e ok 45 % v 2803 1 9 20 A LB IR DG (Distributed
Generation ) it & 15 £ > B AR 1T 375 KU 5 02 BF 52

AR, B N S22 5 AE DG S50t aE AR DL K T
SKome B A5y T #EAT TR A GY . SCHR[2 ]2 AT
TSy B L AR AR 2R 0 R DL LR T 1 B
T DAAE Ry B[] RUBE B R W 3 £ 3088 5 28 L (H AR
ST BOGAR HEm i BA RE  FE R S E R
HATIRA ST o SCHER (3 ] LUV HL AR I H, AR S5/
Sy EbR B2 T4 A ] 0 B S A0 B R A i
FE TR A8 45 0 SRt , (HHOR W & DG 498 . SCiik[4]
{#i F Wasserstein 4= Ji% %7 PL W 4 WGAN ( Wasserstein
Generative Adversarial Network ) 15 1 X\ ¢ %% J§ 37
S, Bt DL BRI R A S B R 08 B U5 4 o TG A
R AEHOR 2 102 8 AR W 5 5 SR 0 17 SR W X 5 RE 1
PG B RE o SCHER LS 42 R R SE RS o0 i T
r#E B 8 :2021-04-19; f& 8 B #5: 2021-08-03
EEWAB B R A5 5787 A (U2066209)
Project supported by the National Natural Science Foundation
of China(U2066209)

XEAFRERD: A

DOI:10.16081/j.epae.202109030

T At e U DM e ik S 2 MR L (HH
R B AT N5 SR X R GERI LR . SCHR[ 6175
JE OB R 987y 1) B AILAS T 5 155 T 2 22 1Y
AHRENE , AL AEREA R PRI . SCHk(7 193
IR AR DGR A BE A B0 M TR &, P 4%
i iR LA 2T Y Nash 4607 5w, 75 3 XU AL
RE TR R iR R SR8 | LAAFEP- 42 2 L Al
Ade/ N FAR , 5 IE A AR AT B R il S7 KOBAR R
PRHE EAR A . SCRRL9 175 & XU H T AN s 1k, 2
TSRS N AU RS . SCRRL 10 ]
DA R 100 ) i, AR R, Tt 7 6 458 2 e/ E s e ok
KGRI o) R G P A RE A B DU AL BC B IR RS, Sk 11 ]
it R A i R 2 XURRL T 28 O 2545 RE TR R GE AL
JRRARRLAY o SCk [ 12-13 JRF 5% 55 SR e 74 Aif e 152
# BT HHOR % B X DG B 5 . SOk
[ 14 135 25 A A% R SR i B (19 AR - D't i -l AR
WRA R L 2R 8 H R IL AL I BEARE R, FRAIR T RT3
AR o SCHRLLS 1o DAl DG BRI 3500 i i A A
A AR T RR M 2RI $M DG LI T5 i o SCHk
[ 16 0B AN [8] G4y Wi 17 149 22 S, 488 1 2 T 5 SR )
O )R A R IR DI A T RE AR AR

Li BRI, B 5T MO fift 758 18 e B i 9T 4
LR 25 AR N F A R A R AR L B
LT R T A AR R R S e BT
Gl e P S S PR AL AR A DR B KOG il
HEREEEZW, DR ETHEL2FME2E
HEL R AR XU L ) i e A 8 AR O T e
M KOGk 2R IO . it , A SCRE T4 I 0 L4
H 2 S SR W AN ERE RA  B F EAR XUO i



%9

(A7, 28 S T BT 25 1 i SR 17 1) 2245 1 AR KO ARt Ak 7 8 o7

AR E k. 5. GAFEE R ERP R
LUNTR7NE R RN i TR e VAP DS E 28 v €|
RIS B R R e E Il T
AF I P L% P B B B ATL R S B A, IR F 3 28 [l
WL ST 5 ) A R R AR, 75 0 B L R XD
A I RORMG ARG TS e S i 24
H, AR L RO | I HJE T DTk A T A
i A s R, 38 A SR BT T R A T A A BRI
1 ZEBRFHHEEHERFENLT
1.1 ETFERNFHENRZEE—ELigit

WHREEEREEWWME 1R, 88 B0k
WOCAK A A T I8 BE IR A T I B s . BRI
AR L RR 5 T RS v, LR RE T TR
i 7585 L F2 AR AT DLHE 4y b R DG BRI D BT
Wi i sh a2 o B L FE A o B T P
RV A B E A RS A RS K e R
W7, LAz B A

RUi%r] Deikkr] |Bamess]

2wl | e
I ] U | sk iz

L ELy o3 N
—— e, == fFE

Bl BASEEREEN
Fig.1 Structure of investment and operation system
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Wind-photovoltaic-storage capacity optimization method for multiple electricity sell
entities considering demand response under co-construction and sharing mode
JIAN Chuanqian',LIU Jichun',PU Tianjiao’, YANG Zhifang’, WANG Xiaohui’, LIU Junyong'
(1. College of Electrical Engineering,Sichuan University, Chengdu 610065, China;
2. China Electric Power Research Institute,Beijing 100192, China;
3. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongging 400044, China)
Abstract: Under the background of electricity market and low-carbon economy,an optimal allocation method
of wind-photovoltaic-storage capacity for electricity sell entities is proposed based on annual time series
simulation, which considers the demand response and environmental benefit. Considering the impact of wind-
photovoltaic-storage capacity and load fluctuation in the construction period and the integration of investment
and operation, a two-stage stochastic programming model is established with the minimum annual compre-
hensive cost of electricity sell entities as its object,and the dynamic recovery cycle is used to evaluate the
investment benefit of the system. In Stage 1,the annual portfolio investment strategy of wind-photovoltaic-
storage equipment is proposed. In Stage 2,fully considering the demand response and environmental benefit,
the annual operation model of electricity sell entities is established to optimize the market electricity pur-
chasing cost of electricity sell entities, carbon emission conversion cost and electricity consumption cost of
consumers, and the optimal day ahead price and energy consumption of consumers are obtained based on
distributed sub-gradient projection algorithm. The optimal co-construction and sharing investment model of
multiple electricity sell entities based on contribution profit distribution is proposed. Case analysis verifies
the effectiveness of the proposed method on reducing the operation cost of electricity sell entities.
Key words:low-carbon economy;demand response;annual time series simulation;electricity sell entity; wind-

photovoltaic-storage capacity allocation ;co-construction and sharing
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Table Al Optimization results under different elastic load ratios

o 1% DG FH/MW  fEREAE/(MWeh) AT TR T RER% ERRIRHE R MR RRAT G Y, la
0 320.4 195.7 89 308 27.30 577 094 292 087 6.67
5 320.6 171.3 89 177 27.39 577 453 287 083 6.54
10 321.2 159.9 89 087 27.48 578 534 285 099 6.48
20 321.7 125.1 88 865 27.67 579 434 278 217 6.29
30 321.9 103.5 88 644 27.85 579 795 273 625 6.16
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Table A2 Optimization results of individual investment for electricity sell entities

Bk DG AR/MW  fEREAE/(MWh) AL T VP A T B 2 1% SR A TG Y /a

1 134.3 52.2 37 090 27.68 116 147 6.29

2 108.5 46.9 29 105 39.48 93 874 3.58

3 146.9 67.1 37736 32.73 127 039 5.82

xR A3 ZERTHRKERBRULER
Table A3 Optimization results of joint investment for multiple electricity sell entities

E ik DG AE/MW  ERERE/(MW-h)  FIFHEA T VPR A T B2 1% BB ATI T Y /a
1 82.7 321 36 862 28.12 71461 3.81

2 66.8 28.9 28 898 39.91 57 757 2.17
3 90.4 413 36 951 34.13 78 162 3.43
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