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Optimal operation model of seaport integrated energy system with
seawater desalination for hydrogen production and thermal inertia
DU Tianshuo"?,LI Junhui',GE Leijiao’,ZHANG Bohan®
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University, Jilin 132012, China;
2. School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China;
3. Hubei Collaborative Innovation Center of High-efficiency Utilization of Solar Energy,
Hubei University of Technology, Wuhan 430068, China)

Abstract: Aiming at the problem that it is challenging to balance the demand of multiple types of energy in
large-scale seaport integrated energy systems,an optimal operation model of seaport integrated energy system
considering seawater desalination for hydrogen production and thermal inertia is proposed. The geographical
advantages of the seaport are fully exploited,and the seawater desalination equipment and electrolytic water
hydrogen production system are introduced as the controllable loads of integrated energy to achieve the
nearby consumption of wind and solar power and provide water loads for the seaport. Considering the inertia
of thermal load and human constraints on temperature comfort,the output of heating load is flexibly adjusted,
and then an optimal operation model of the seaport integrated energy system is constructed with the objec-
tive of daily integrated minimum energy cost. Simulation analysis shows that the proposed model is able to
reduce the operation and maintenance cost, energy purchase cost, carbon emission cost, and wind and light
abandonment cost of the system on the basis of meeting the load demand in the seaport.
Key words:seaport integrated energy system;thermal inertia;seawater desalination;electrolytic water to hydro-

gen;power to gas
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Multi-stage dynamic programming method for hydrogen-electric coupled microgrid
considering multiple uncertainties
WANG Xiaoxue', GAO Chao',LIU Yixin’, LIANG Dong',HOU Shichang’
(1. State Key Laboratory of Reliability and Intelligence of Electrical Equipment,
Hebei University of Technology, Tianjin 300130, China;
2. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;

3. Qinhuangdao Power Supply Company,State Grid Jibei Electric Power Co.,Ltd.,Qinhuangdao 066000, China)
Abstract: Traditional single-stage planning methods face with shortcomings such as high initial investment
cost, weak matching degree between sources and loads, and insufficient economy. To this end,a multi-stage
dynamic planning model for hydrogen-electric coupled microgrid is proposed. Both the optimal capacity and
investment time of each device can be obtained by the proposed model, and the adaptability to multiple
uncertainties is enhanced based on hybrid optimization architecture. The fluctuation uncertainty feature of
equipment investment cost in the planning cycle is described by stochastic probability scenarios, and the
uncertainty of renewable distributed generation output and load demand is addressed by uncertainty sets.
Moreover, considering the dynamic factors such as load growth rate and device performance degradation in
the planning cycle of microgrid to further improve the applicability of the planning scheme to the variation
of future dynamic information, and the stochastic-robust mixed integer linear programming model is con-
structed to describe the multi-stage dynamic programming problem in the end. Simulative results show that
compared with the traditional single-stage planning model, the total cost of the proposed method is reduced
by nearly 5.0 %, the initial investment cost is reduced by nearly 13.9 %, and the payback period is shor-
tened by nearly 32.9% ,which is conducive to improving the economy of planning scheme for microgrid.
Key words: hydrogen-electric coupled microgrid; multiple uncertainties ; stochastic-robust optimization ; multi-

stage programming
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Table D1 Output parameters of equipments

B ZH ZHE
wT R [ kw 2000
PV R [ kw 1000
BAT P [ kw 200
pre [ kw 200
GT P [ kw 500
GB Hoz [ kw 1000
WHB Hoze [ kw 500
EL R [ kw 50
proc [ kW 500
MR pez, [ kw 500
AC L/ kw 500
VCR mex [ kW 200
Des P/ KW 500
v [t 10
Res o /¢ 100

* D2 REYURSY
Table D2 Efficiency parameters of equipments

ZH ZHUH
TeL 0.87
Thvr 0.6
Ter 0.55
er 03
Tes 0.85

TTwhs 0.6
e 0.8
TTac 0.6

#* D3 WREFEBHEEM
Table D3 O&M costs of equipments

% B IDE - (kWh) ™1
WT 0.004
PV 0.006
BAT 0.01
GT 0.0063
GB 0.006
WHB 0.004
EL 0.15
MR 0.1
AC 0.001
VCR 0.0097
Des 0.1

#* D4 RSN

Table D4 Time-of-use electricity price

i B AN/ - (kW) ]
01:00—07:00. 23:00—24:00 0.38
08:00—11:00. 15:00—18:00 0.68

12:00—14:00. 19:00—22:00 1.20
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