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Optimal trading strategy for load aggregator based on integrated demand response

LIU Peiyun',DING Tao',HE Yuankang’, CHEN Tianen’
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;
2. Northwest Branch of State Grid Corporation of China,Xi’an 710048, China)

Abstract: In the view of marketing,an electricity-natural gas-heat multi-energy day-ahead market on the le-
vel of IES(Integrated Energy System) is built, and the basic trading mechanism of LA (Load Aggregator)
participating in multi-energy day-ahead market is elaborated. Then, an IDR (Integrated Demand Response)
model in the multi-energy market is established,and the optimal joint trading strategy among electricity, na-
tural gas and heat is analyzed by taking the maximum profit of LA as the optimization objective. The net-
work model of electricity-natural gas-heat IES is established to ensure that the market transactions satisfy
the requirement of safe operation of IES. The effectiveness of the proposed method is verified with an TES
composed of an IEEE 33-bus power system,an 11l-node gas system and a 6-node heat system. Comparison
results between traditional DR (Demand Response) and the proposed IDR model in multi-energy market
validate that the proposed IDR model can not only increase gross profit of LA, but also fulfill different
types of energy demands and suppress load fluctuation via peak-valley complementary of multi-energy.

Key words:integrated demand response; multi-energy market;load aggregator;integrated energy system;natu-

ral gas network;district heating system
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Optimal placement of energy hubs considering N-1 security criterion
LIN Zihan', LIU Zuoyu®*, WEN Fushuan', CHEN Fei*,ZHANG Lijun’, XU Chenbo’
(1. School of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;
2. Shenyang Power Supply Company of State Grid Liaoning Electric Power Co.,Ltd.,Shenyang 110000, China;
3. Economic and Technological Research Institute of State Grid Zhejiang Electric Power Co.,Ltd.,Hangzhou 310008, China)

Abstract: An IES (Integrated Energy System) formed by integrating and optimizing multiple energy systems
provides a new solution to energy and environmental problems. The type and capacity of components in an
EH(Energy Hub),which is the coupling link among multiple energy systems,play an important role in the
secure and economic operation of IES. In this context, considering N-1 security criterion,an optimal place-
ment model of EH for IES involved with electric power system,natural gas system and thermal load is pro-
posed. Firstly, on the basis of the EH framework,the energy coupling part of an IES is modelled. Then,
with the minimization of the annual comprehensive cost as the optimization objective, a mixed-integer se-
cond order cone programming model for the optimal placement problem of EHs is established with the en-
ergy coupling constraints,electric power system operation constraints,natural gas system operation constraints
together with N-1 security constraints of the electric power system all taken into account,and then solved
by the YALMIP / GUROBI commercial solver. Finally,an IES example is employed to demonstrate the pre-
sented optimization model and solution method.

Key words:integrated energy system;electric power systems;integrated electric-gas-heat system;energy hub;

power to gas;N—1 security criterion;optimal placement
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Fig.Al Predicted wind power output profile in a typical day
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Fig.A2 Predicted electrical, natural gas and heat load profiles of EH, in a typical day

AL g ERALGEELELHK
Table A1 Parameters of candidate components of EH

Ak % EAT A& FH RGBS (kWeh)T] a7 R A A £/[$(kWeh)'] 47 F4/a
P2G 06 680 0.680 15
CHP : 0.35 #: 0.35 670 0.670 15

AR 0.75 228 0.228 15

HAEE Fl%: 0.95 280 0.840 15

AR Flik: 0.9 250 0.250 15

R A2 0 RGEEBEK

Table A2 Branch parameters of electric power system

X% ALIE T B K3 X

EL; 1 2 0.37
EL> 2 5 0.14
ELs 1 4 0.258
ELs 2 4 0.197
ELs 5 6 0.27
ElLg 3 4 0.25
EL; 3 6 0.18

EOARE X AT LA
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Table A3 Parameters of natural gas pipelines

WASE g | womwE | Ky /(kefPsigh)
GL, 1 2 4.0
GL, 2 5 5.0
GL; 1 4 5.0
GL, 2 3 35
GLs 5 6 4.0
Gl 3 4 45
GL; 3 6 35

AL LR SH
Table A4 Parameters of natural gas source
R Pl g F fkef Fr% fkef
S; 4 0 45

S, 5 0 55
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