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Fig.1 Structure and energy flows of CIES
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Two-stage optimization for community integrated energy system based on
robust stochastic model predictive control
LIU Chunming, LI Ruiyue, YIN Yujun,LIU Nian
(School of Electrical and Electronic Engineering,North China Electric Power University, Beijing 102206, China)

Abstract: The uncertainties of renewable energy output and load bring great challenges to the safe and
accurate scheduling of community integrated energy system. The two-stage optimal scheduling strategy based
on robust stochastic model predictive control is proposed to improve the accuracy and operating economy
of system scheduling. Considering the regularity of load prediction error distribution and the difficulty in
describing the probability distribution of renewable energy output fluctuation in community integrated energy
system, the stochastic optimization and robust optimization are applied in the model to deal with the uncer-
tainty of the source and load side respectively. In addition,a coordination strategy is added to the optimiza-
tion objective in the second stage to make the real-time optimal control variable values as close as possible
to the day-ahead global optimal values,thus correcting the prediction error in the first stage and overcoming
the short-sighted effect in the process of real-time optimization at the same time. Case study comparison is
employed to verify that the proposed strategy can effectively balance the prediction error in different optimi-
zation time scales and the economic influence caused by the short-sighted effect of system,which is benefi-
cial to both the economy and robustness of the system.
Key words: community integrated energy system;robust stochastic model predictive control;two-stage optimi-

zation ;renewable energy
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Table B1 Operation parameters of CIES

ZH Hig ZH Hilig
o 03 P 200 kW
Thoss 0.2 pyrin 80kW
T 0.75 P 300 kW
Mg 0.73 pmin 0
The 0.9 P 80 kw
Hy 9.78 N 50kW
@y, 4 pyrin 100kW
a, 1.41 P 400kW
a, 4 pymin 0
pmin 80 kW P 300 kW
P 300 kW R, 0.5$/m*
pymin 0
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Table B2 Parameters of energy storage devices

fERERI  FME  BEREE BKRAIIEKW  BRANEHDIERKW IR RN K RI(KW h)

FHfif e 0.96 0.001 250 -200 120/100/500
WhtEe 0.95 0.01 250 -250 300/105/500
#ditine 0.90 0.01 250 -250 250/130/500
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Fig.B2 Curve of time-of-use electricity price
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