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Fig.1 Layered architecture of energy internet
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Fig.2 Structure of CCHP system
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Fig.3 Interaction framework of energy internet bet-
ween system layer, regional layer and device layer
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Fig.6 Optimization results of total power generation
for each regional energy internet
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Fig.9 Thermal optimization results of region 1
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Fig.10 Power optimization results of region 2
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F A1 EXEREEEMNNIERTE
Table A1 Capacity of WT, PV, DG, MT and battery

Sy A Tk F LA kW

KIREB TN AHL/KW S R/kW MT/kW  F it/ (kW-h)
DG1/kW DG2/kW
Al 120 60 250 250 150 400
A2 0 70 300 250 150 400
A3 80 0 300 250 0 400
A4 100 50 300 250 0 400

£ A2 SHXTERBNESH

Table A2 Parameters of controllable unit

DOSREIR IR Al bl AMBi/kWw R i/kW Ry, /Ry, ang by ¢ng
DG1 0 250 1007100 0.014 1 16.758 3 6.78

Al DG2 0 250 75/75 0.0031  20.8375 28
DG3 0 300 1007100 0.013 1 15.465 6.78

A2 DG4 0 250 75/75 0.002 9 19.234 6 28

DG5 0 300 1007100 0.012 14.176 3 6.78

A DG6 0 250 75/75 0.0026  17.631 8 28

DG7 0 300 100/100 0.016 3 18.042 5 6.78

A DG8 0 250 75/75 0.003 4  22.440 4 28

K A3 REfEDBEMERBSEH
Table A3 Parameters of battery unit

X 458 fi I LK Y FHHM S50¢, min S50, max Pg PR Neh / Matis 8

Al BESS1 0.2 0.9 50 50 0.98/0.98 0

A2 BESS2 0.2 0.9 50 50 0.98/0.98 0

A3 BESS3 0.2 0.9 50 50 0.98/0.98 0

A4 BESS4 0.2 0.9 50 50 0.98/0.98 0

FAL RUBBRERFHEBRSEISH
Table A4 Parameters of micro-turbines in CCHP system
KINRER LICR  WORSEeHL PRr /KW PRt /KW R, /Ry, ky ky ky ko

Al MT1 0 250 75/75 0.075 3 0.309 5 0.417 4 0.168 0
A2 MT2 0 250 75/75 0.075 3 0.309 5 0.417 4 0.168 0

TRy s Ragwn 739124 DG il E 150 T IIEHE AR5 Ss06 man » Ssoc,min 7791 F6 FAMUIRAS 19 E B PGS AR 246 1B
o FEHRIIER LR ma,  ma 2890000 7 B A FERCR S RE R K6 S B ALY R R AL

Multi-source and multi-level coordination optimization method of energy internet
DAI Xianzhong' , HAN Xinyang' , DONG Yihua®, LUO Haihua® LI Yu’*
(1. State Grid Energy Research Institute Co., Lid.,Beijing 102209, China;2. Zhejiang Energy Technology Institute

Co., Ltd.,Hangzhou 311121, China;3. School of Electronic Information and Electrical Engineering, Shanghai Jiaotong

University , Shanghai 200240, China; 4. Tsinghua Sichuan Energy Internet Research Institute ,Chengdu 610213, China)
Abstract: Energy internet has become the key technology for intelligent management of distributed devices and complementary
applications of multiple forms of coupling energy. In order to solve the problem of multi-energy coordination optimization in
energy, this paper proposes a multi-source and multi-level for the energy internet with renewable energy according to the idea of
“layered control-collaborative optimization”. The distributed equipment is managed to realize coordinated and optimal
scheduling of cold, heat, electricity and gas energy in the regional system. Finally, the genetic algorithm based on real number
coding technology is used to simulate the optimization model. It is verified that the stratified optimization scheme can achieve
regional energy Internet energy autonomy and multi-energy optimization with minimum cost as the optimization target, and solve
the optimal scheduling between different regions problem.

Keywords : energy internet ;renewable energy ; distributed equipment ; hierarchical optimization ;genetic algorithm
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