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Research on Optimal Planning Method of Multi-source Heterogeneous
All-renewable Energy System facing Carbon Neutrality

WANG Xiang-yu, REN Hong-bo, WU Qiong, LI Qi-fen
(College of Energy and Mechanical Engineering,Shanghai University of Electric Power, Shanghai, China, Post Code :201306)

Abstract; In order to effectively cope with climate change and energy crisis,and achieve the goal of car-
bon peak and carbon neutrality early,a multi-source heterogeneous all-renewable energy heat-electricity-
gas storage coupling system is proposed which achieves 100% all-renewable energy on the energy supply
side. First, the physical structure of the all-renewable energy system is constructed ,and the typical equip-
ment in the system is modeled. Then, taking the minimum total annual economic cost of the system as the
objective function,a mixed integer linear programming model that can realize the coordinated optimization
of system structure ,equipment configuration and operation strategy is constructed. Finally, through the a-
nalysis of specific examples,the correctness and feasibility of the proposed optimization model is verified ,
and the effectiveness of the proposed multi-source heterogeneous all-renewable energy heat-electricity-gas
storage coupling system in reducing carbon emissions and realizing the full consumption of renewable en-
ergy is established.

Key words: carbon neutrality, all-renewable energy, heat-electricity-gas storage coupling, integrated

modelling, optimization model
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Tab. 1 Typical equipment parameters

LRS- R v i BB/ MRS R I
e R WA, e/
JE kW T - kW

i
T

AW CHP L4l 10055 0.08 0.33 0.51 - 20
AL 6000 0.08 0.35 - - 20
BV NGER 7800 0.01 0.1538 - - 20
Y SRR 15000 0.20 0.38 - - 20
SR 2250 0.008 - 060 - 20
ORI 3000 0.0097 - 4.40 5.0 20
H TV AL 828.75  0.008 - - 4.0 20
W RSPl 1127.75 0,008 - - 1.2 20
PR A 971.5440  0.0043 - 0.8 - 20
HL A 16170 0.0140 - - - 2

R2 fERIRESH

Tab.2 Energy storage equipment parameters

BRI
W WRWA,  HPsAss
JG+(kW-h) =" 55+ (kW+h) ~!

{70 GRS G e
RERCR R Mla

IR 1000 0.0018  0.95/0.95 0.001 20
N 150 0.0017  0.88/0.88 0.01 20
KR 190 0.0020  0.95/0.95 0.01 20
fit S 250 0.5 0.95/0.95 0.01 20

R3 EYMEBBMNE

Tab. 3 Price of biomass fuel

A /T - kg !
1 0.46
2 0.45
3 0.43
4 0.41
5 0.39
6 0.38
7 0.39
8 0.40
9 0.41
10 0.43
11 0.44
12 0.45
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Tab. 4 Optimal capacity allocation of all-renewable
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Tab.5 Comparison of economic and environmental performances
— BRI AR WA AR 4P RGBT RYAER CO, -4
BEA/ T Tt T/ T o0 W/ it A/ T IC R/t
LT AR RS 4232 77 203 4512 -
W RS 1151 10 1316 2477 8427
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