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Fig.1 Schematic diagram of typical regional IEWS
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Multi-objective optimization configuration for combined heat and power

microgrid system based on improved radar chart model
ZHAO Jianyong'>,NIAN Heng'?,MA Runsheng’,SONG Xiaotong’,
SHI Shengchao’, FAN Caixiong’, PANG Bo'*
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
2. Zhejiang Provincial Key Laboratory of Electrical Machine Systems,Hangzhou 310027, China;

3. State Grid Qinghai Electric Power Company Electric Power Research Institute,Xining 810008, China)
Abstract:In order to solve the size configuration problem of the combined heat and power microgrid system,
a multi-objective optimization configuration approach is developed on the basis of improved radar chart model.
Firstly, a typical microgrid structure is established, which consists of photovoltaic thermal element, inverter,
battery, heat pump,boiler, heat storage and load. Five optimization objectives are selected to comprehensively
represent power supply reliability, heat supply reliability, economy and renewable energy usage of microgrid
system. Then,a multi-objective improved radar chart model is built, and a fitness function is designed on
the basis of the sector area and perimeter. Several constraints are subsequently given to ensure reliable
power and heat supply. In this way, an optimal configuration model aiming at maximizing the value of
fitness function is built. Through the optimization implementation process,the optimal configuration result is
obtained. Finally, numerical results of a realistic case in Qinghai province validate the feasibility of the
proposed multi-objective optimization configuration method.

Key words:radar chart model;combined heat and power microgrid system ;multi-objective opitimization con-

figuration; fitness function
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Combined load flow of integrated electricity-water system for
regional multi-energy service
ZHAO Xia,SUN Mingyi, LI Xinyi,HU Xiaoyun
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongqing 400044, China)
Abstract: Most existing researches on the load flow analysis of integrated energy system focus on the multi-
energy system composed of power, heat and natural gas system. There are only a few researches on the
load flow of IEWS (Integrated Electricity-Water System) , which, however, suffer from the problems of single
coupling mode and poor adaptability. To address these problems, the load flow model and its calculation
method for a regional TEWS composed of a power distribution network and a water distribution network
are proposed to provide an analysis tool for the regional integrated electricity-water service providers. Firstly,
two user-level electricity-water energy hub models are established to describe the electricity-water relation-
ship of integrated energy consumption behaviors of terminal users. On this basis, the approach to calculate
the regional integrated electricity-water load flow is proposed. In this model, different couplings between
electricity and water(i.e. the couplings through pump station and user-level energy hubs),and the pressure-
demand relationship of water loads are taken into account. The proposed method is verified by two regional
IEWS test cases that have different scales. The impacts of user-level electricity-water energy hubs and the
pressure-demand characteristics of water loads on the load flow distribution are compared and discussed.
Key words:integrated energy system;integrated electricity-water system;power distribution network ; water dis-

tribution network ;load flow;electricity-water energy hub;pressure-driven analysis
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Table Al Load flows of water pumps
KA L DDA PDA A X i 2 1%
i;g e ] Wi mI akil Wit/ Y . Y
(m*h™) m FKW  JElpu. (mPhD m ZKW  FElpu T R o J
N1-N20 B47 3161.48 2463 23552  0.976 2904.75 33.25 29213  0.974 88 -259 -19.4 0.2
N34-N23  B48 2703.81 39.50  323.04  0.976 2506.88 4518 34258  0.974 79  -126 57 0.2
N19-N55  B76 2079.29 56.05 35251  1.038 1903.54 59.93  345.05  1.037 9.2  -65 2.2 0.1
N21-N49  B13 2808.62 36.30  308.38  1.010 2495.17 4551 34347  1.009 12,6 -202 -10.2 0.1
N80-N81  B18 1756.21 62.91  334.18  0.992 1626.23 65.35  321.45  0.991 80  -3.7 4.0 0.1
N19-N22 B35 2109.11 55.36  353.16  0.986 2493.54 4555 34355 0985 -154 215 2.8 0.1
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