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Fig.1 Typical structure diagram of Integrated Energy System

TES BEZMIHDEIR AL A A, MRS R
LRI R IR SR AR IS 7ERETRAN 2 BT 0 di 5
T REAN AL | FAi M 97 I 3] 22 P BE TR 5 1 75 A1
SERELL AT, TR ML &l 8 IR =260, i,
HL R B XL DGR AL Jy SL R 2 | ik
AEFEL o3 I BEEA T RIS PEFTIRL, LASRTH TES #Y
RGPS, TR LR LA LIk
BV IR DICHEIG 2, PR OR bl A R b R A
i

M T2 R RS2 R T, KOG
AP AE RE R A AN E T 2 X AR G ] F E
R PR LR, g R GTIR AR T8 Yk
M BEFEBTEYH ) R GEHT 5 B R n] AR REIR
M A EHEAT TES B B 20t 438 XU G RT
FHEREIR AT EVE , B0 OR R ST 70 2 1R 1Y
BEJT AR 25 0], AR REGEIE DT T 5ErE, N
I, ARSOTRE T % B ROEA T E PR TES LB
T, 18 3 S5 A T EROR TE AR BUXL ' i T i
Tyt DAL SO AR | E e £ Y G 7 -
AP BRI AR, X R T N AT 1Y 222 AU R TR
AR RE DL 28 AT BRINC ., 38 i 2 P AE £ 1)
ARG A7 AT 400 R P A RE DRI S e | 3 i KUG
THAKF-

2 R EmsEIBTT A

TEHEAT RGEARIBEFE S R DG A
P S RA IR TR AR

1z JH 5 5 W B AR RE A AT 20K T B | A

-514 -

TR, I, AR SO — g s AR S ek oy
% nE 2 s,

LY k6

F———— e e e

ROGHER 2 L bR

VT HSL TR

SRS

|
|
|
|
(S
e
|
|
|
|

A R SR

[ | | semmu |
LUNSG

N

1

=

ARMESES

LR

MR 2k
B2 K. EH=EIBERE
Fig.2 Wind and solar scene reduction framework diagram
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Fig.3 Wind and solar output curves base scenario set
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Fig.4 Wind and solar output curves under different

typical days
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Fig.8 System supply and demand balance chart
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Capacity—Cost two—stage planning optimization of integrated
energy systems considering uncertainty of wind and
solar energy output

Wang Yongli', Teng Yue', Yuan Bo', Dou Zhenlan?, Zhang Chunyan?, Sun Pei’
(1.School of Economics and Management, North China Electric Power University, Beijing 102206, China; 2.State
Grid Shanghai Municipal Electric Power Company, Shanghai 200023, China)

Abstract: The integrated energy system (IES) planning and optimization faces multiple challenges
such as high volatility of new energy sources and large uncertainty of output. In view of this, this paper
proposes a two—stage capacity —cost planning and optimization method for integrated energy systems
considering scenery uncertainty. Firstly, Latin hypercube sampling is applied to generate the base
wind and solar scenarios set, and the scenarios are reduced based on the improved k—means algorithm.
Secondly, a multi-objective optimization model is constructed with the lowest operating cost, optimal
carbon emission reduction, and optimal pollutant emission reduction; finally, the system capacity -
cost two—stage planning and optimization solution strategy is proposed, and a business park in the
south is selected for the planning simulation. The simulation example shows that the two —stage
planning model of integrated energy system constructed in this paper can ensure the economy of system
and environmental protection at the same time, and meet the multiple energy demands of users.

Keywords: integrated energy system; uncertainty of wind and solar energy output; scenario

reduction; two—stage planning
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