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ABSTRACT: [Objectives] In order to promote the efficient
utilization of energy storage and user-side resources and
improve the level of clean energy consumption, a multi-area
interconnected integrated energy system planning model
considering cloud energy storage was proposed. [Methods]
On the basis of establishing the energy router model of the

regional integrated energy system, a virtual energy router
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model considering electricity/heat/gas cloud energy storage
was proposed. Aiming at the problem that cloud energy
storage and integrated energy system belong to different
investment entities, considering the limitation of the
investment return period of cloud energy storage, a dual-
subject two-stage planning model was proposed. In the first
stage, the grid, equipment capacity and cloud energy storage
price were planned. In the second stage, the operation strategy
of the integrated energy system was optimized. Aiming at the
high complexity of multi-energy flow grid planning, a pre-
screening algorithm based on minimum spanning tree was
proposed. [Results] The example analysis results of a three-
park integrated energy system planning show that the
proposed model is helpful to improve energy efficiency,
reduce carbon emissions, and improve the economic benefits
of interconnected integrated energy systems. [Conclusions]
The research reveals the potential of collaborative planning
between cloud energy storage and multi-area integrated
energy systems, and provides reference for the in-depth
application and commercial promotion of multi-type energy

storage in the energy field.

KEY WORDS: integrated energy system; energy internet;
cloud storage system; energy router, two-stage stochastic

programming
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Tab.1 Economic parameters of planning device
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Tab.4 Results of independent planning
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Tab.5 Results of coordinated planning

A — ﬁigm e WHMTE BB
1 56 167 2413 0 1218 357.11
2 10 134 367 170 0 559.04
3 4432 166 0 0 39.34

56 167 JiJG, XEPRAEREX . P2G & M
DX 1A ABLZ TV S T IR 2%, 360 T R T AR
Pel X 2. 3 BB A IEARAAR . [ [X 1 7E 7] [l X
2. 34RMERRIE S, VAR AR A A, B
MMA-IES X AMERERIWCA N 1 218 Ji JC. FEAHAL
BRI, X2, 3 FRER G SE 2R H O 48 620 5 7T,
8 T X1 B REURRR 15 950 TG, fEBEA M

RJa, WX 2 3 A0k B A E X 10 AR e
P, BT AR IR B R S A R IA 3.3 44T 5
RV ARG N2 028 Ji 76, K is g AT A LR
A

MR A B, RHBERE, B
M 1240 t/d 2> 31 955 t/d. J 7 R RN AR HE L
ERRR T E R A AR X 2. 330 T XA,
H R R Bl R . Rk, A AR A
MA-IES [R50 3 -

T BTG B g BETE A BRI R 1 AR
XT3 AN X AT B A BRI, RS I S 2 i e il
%, SERMKHIN. ZHTERE R T =l
RS 9 A, vt 64 757G, fH T X JE) 78 8CRE
B2 SRR IR R P E], 3 BUR A 1 £ e B L
eI, AR T 2 MW-h, A
Iy 42MW-h, i SEEINT 1.6 Am’, HIXK
HW ARG T 635 7176, HARMATAEINE ).
BRI, U 3K 2 fif R IR 25 T DAJRE /D il DX iy 49 e 4% %
BAS, RS T RINA T

Ro EBERFZNBLE ML R

Tab. 6 Impact of cloud storage service on coordinated planning results
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