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Fig.2 Two-stage optimization framework
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Two-stage operation optimization of rural biomass energy
integrated energy system considering heat network loss
LI Shouqiang,LIU Zongqi, WANG Jing, LIU Wenxia, GUO Haoming
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)
Abstract: In order to increase the energy utilization efficiency and improve the rural energy structure, as
well as promote the efficient application of biomass energy in rural areas,an electricity-heat IES(Integrated
Energy System) with biomass energy as the core is constructed, and a two-stage optimization method of
IES is proposed considering heat network loss. In the first stage, the outlet temperature of multi-heating
equipment is optimized with the objective of minimizing the daily total heat supply. Then,the output model
of biomass cogeneration is established by analyzing its output mechanism. Furthermore,the energy supply
cost model is built considering the whole process of biomass transportation, storage and treatment. In the
second stage, the output of IES equipment is optimized with the objective of maximizing daily profit. The
case results verify that using the two-stage optimization can decrease the complexity of problem, adopting
cogeneration can increase the biomass utilization efficiency,and constructing biomass energy IES can obtain
better profit.
Key words: biomass energy;combined heat and power;two-stage optimization;electricity-heat energy system;

heat network loss
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Optimal control method of peak load regulation combined concentrating solar power
and thermal power for power grid accessed with high proportion of
renewable energy
ZHANG Yaoxiang',LIU Wenying',LI Xiao', YANG Meiying',ZHOU Qiang’, WANG Ningbo®
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,

North China Electric Power University,Beijing 102206, China;

2. Electric Power Research Institute of State Grid Gansu Electric Power Company, Lanzhou 730070, China)
Abstract:In order to solve the problem of insufficient peak load regulation ability for power grid accessed
with high proportion of renewable energy,an optimal control method of peak load regulation combined CSP
(Concentrating Solar Power) and thermal power is proposed. The adjustable characteristics of CSP and the
control feasibility of peak load regulation combined CSP and thermal power are analyzed,on this basis,an
optimal control mode of peak load regulation combined CSP and thermal power is proposed for power grid
accessed with high proportion of renewable energy. Furthermore, an optimal control method of peak load
regulation combined CSP and thermal power is proposed with the minimum system blocked wind and solar
power as its objective. Case simulation shows that the proposed control method can effectively improve system

peak load regulation ability and reduce the blocked wind and solar power.
Key words: CSP;peak load regulation;high proportion of renewable energy;dispatching strategy;thermal power

unit



Fig.Al ORC system working principle of biomass cogeneration
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Table B1 Heat network pipe parameters

B ORI WAYE KEMm HARmm SREFW e mKTY) LR
1 1 2 41.8 50 0.219 0.40
2 2 3 116.8 32 0.189 0.40
3 2 4 136.4 32 0.189 0.40
4 1 5 136.4 32 0.189 0.40
5 6 1 44.9 80 0.278 0.40
6 6 7 136.4 32 0.189 0.40
7 6 8 134.1 32 0.189 0.40
8 9 6 41.7 65 0.236 0.40
9 9 10 161.1 32 0.189 0.40
10 9 11 134.2 32 0.189 0.40
11 12 9 52.1 65 0.236 0.40
12 12 13 136 32 0.189 0.40
13 12 14 123.3 32 0.189 0.40
14 15 12 61.8 40 0.21 0.40
15 15 16 95.2 32 0.189 0.40
16 15 17 105.1 32 0.189 0.40
17 18 15 70.6 125 0.321 0.40
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Fig.B1 Single node heat load
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Table B2 Model parameter values
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Table B3 Time-of-use electricity price
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Fig.C3 Biomass CHP power generation, self-use and
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