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Fig.1 Structure and energy flow of park integrated

energy system
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Fig.2 Exergy efficiency analysis model of
park integrated energy system
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planning results of Scheme 1
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planning results of Scheme 3
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Table 1 Energy station configuration of Scheme 1
e @ﬁ%m fi}f‘%bj ﬂ@l&ﬁ*ﬂi ”&J%ﬁ%ﬂ % :Ej?‘b? ngﬁi‘(@/rﬂiﬁ f‘%{lﬁﬁﬁﬁ ﬁ%j‘zi/k%’ﬁ 1%51"{'/%%
i / kW i / kW i / kW i/ kW i/ kW wE kW i / kW B/t B/t
14 1500 1500 600 1000 0 600 3000 15 10
31 2000 1500 1000 1500 1000 1000 3500 20 10
51 1000 1500 600 1000 600 600 3000 10 15
56 1000 1000 600 0 0 0 3000 10 10
R2 AR2MRERWHEE
Table 2 Energy station configuration of Scheme 2
eV %ji@m E}\f\"fﬁ v %(:lgfiﬂ@ﬁ %ﬁl%ﬁﬁ?ﬂ % j%ﬁ@ﬁ %%i@*ﬂéﬁ *%;% it ﬁfﬁ IKAE 1%?%;*%@
HiE /KW OFR /KW O/ R /KW BE kW /R /KW FE /KW BR /KW B/t o/t
14 2000 2000 600 1000 600 1000 3000 20 15
35 1000 1500 1000 1500 600 1000 3500 20 10
59 1500 1500 1000 1000 600 600 3000 15 15
R3 ARIMERHERE
Table 3 Energy station configuration of Scheme 3
e %jﬁem f_‘i}\fu’f%bﬁ %(:lgiﬁﬁ%ﬁ %(:lgit%ﬂf’% :Eﬁhﬁ Eg%‘i LA *%EEM ﬁféi‘?kﬁ?ﬁ 1%1@;7“%
HhE /KW FE /KW FE /KW FE /KW B /KW FRE /KW /R /KW FiE /¢ P/t
13 1500 1500 600 1000 600 1000 3000 15 15
35 1500 1500 1000 1500 600 1000 3500 20 10
58 1500 1500 600 1000 600 600 3000 10 15
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Table 4 Economic analysis of energy station and

energy pipe network for each scheme

g BB GEWILE R/ A/
WA/ Tiot WA/ Jiot (Jigtea™) (Jigt-a™)
1 882.35 8463.62 2068.77 528.35
2 1548.73 7908.21 1858.03 450.86
3 1521.28 7612.53 1736.71 432.85
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Table 5 Exergy efficiency of Scheme 1 and Scheme 3,

and influence of renewable energy on exergy efficiency

S WRCE / %
e R EN AL
73.75 68.35
3 85.02 78.23
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Station and network coordinated planning of park integrated

energy system considering energy cascade utilization
ZHOU Buxiang, XIA Haidong,ZANG Tianlei
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)

Abstract: In order to improve the energy utilization efficiency of integrated energy system, based on the
principle of energy cascade utilization, the site selection of energy stations, equipment selection and capacity
determination, and energy network layout are coordinated. At the same time, considering the complementary
characteristics of energy grade of load,a bi-level planning model of station and network of park integrated
energy system is established. The upper-level model aims to minimize the investment cost of energy stations
and energy networks and establishes a collaborative investment model of energy stations and networks. The
lower-level model considers the energy grade complementation among loads, and establishes the operation
model of energy station with the goal of minimizing the operation cost while taking the exergy efficiency
into account. On this basis,based on the enumeration method of shortest path theory, CPLEX solver is used
to solve the model. A north park integrated energy system is selected to verify the proposed method by
simulation. The results show that the proposed method realizes the energy grade complementation among
loads and solves the problem of mismatch between energy demand and energy supply grade in traditional
planning.

Key words:energy utilization efficiency;cascade utilization ;station and network planning;grade complementa-

tionexergy efficiency;shortest path
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Fig.A2 Schematic diagram of energy flow of park integrated energy system
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TableAl Data of load node

el 55 T AR AR kM AL RRIkm MKMW FRBGKARIMW  EIRPOKARMW R AEMW A SR MW
1 0.37 2.45 0.04056 0.0066 0.033 0.01485 0.039
2 0.58 24 0.05720 0.0094 0.047 0.02115 0.055
3 0.82 2.33 0.05096 0.0082 0.041 0.01845 0.049
4 1.05 2.45 0.07384 0.0122 0.061 0.071
5 1.25 2.45 0.05408 0.0088 0.044 0.052
6 1.45 2.45 0.07696 0.0126 0.063 0.074
7 0.37 2.22 0.03744 0.0060 0.030 0.01350 0.036
8 0.58 2.18 0.06448 0.0104 0.052 0.02340 0.062
9 1.06 2.24 0.05096 0.0082 0.041 0.049
10 1.22 2.22 0.07072 0.0116 0.058 0.068
11 1.45 2.22 0.08112 0.0132 0.066 0.078
12 0.37 2.02 0.06032 0.0100 0.050 0.02250 0.058
13 0.58 2.02 0.05408 0.0088 0.044 0.01980 0.052
14 0.85 2.02 0.06032 0.0100 0.050 0.058
15 1.05 2.0 0.06760 0.0110 0.055 0.065
16 1.34 2.02 0.04056 0.0066 0.033 0.039
17 0.37 1.71 0.03744 0.0060 0.030 0.01300 0.036
18 0.58 1.71 0.08112 0.0132 0.066 0.02970 0.078
19 0.91 1.78 0.07072 0.0116 0.058 0.068
20 1.22 1.60 0.05720 0.0094 0.047 0.02610 0.055
21 1.45 1.71 0.05408 0.0088 0.044 0.052
22 0.51 152 0.03744 0.0060 0.030 0.01980 0.036
23 0.91 1.53 0.06760 0.0110 0.055 0.065
24 1.45 153 0.03744 0.0060 0.030 0.01350 0.036
25 1.66 245 0.05096 0.0082 0.041 0.049
26 1.87 2.45 0.07072 0.0116 0.058 0.068
27 2.09 2.33 0.07072 0.0116 0.058 0.068
28 2.30 2.45 0.09776 0.0160 0.080 0.094
29 2.51 2.45 0.10816 0.0176 0.088 0.104
30 1.66 2.22 0.03016 0.0050 0.025 0.029
31 1.87 2.18 0.07696 0.0126 0.063 0.074
32 2.30 2.23 0.04680 0.0078 0.039 0.045
33 2.51 2.10 0.07072 0.0116 0.058 0.068
34 1.66 2.02 0.06032 0.0100 0.050 0.058
35 1.87 2.02 0.04680 0.0078 0.039 0.045
36 2.09 2.02 0.06760 0.0110 0.055 0.065
37 2.30 1.85 0.05096 0.0082 0.041 0.049
38 1.66 1.73 0.03744 0.0060 0.030 0.036
39 1.87 1.75 0.03016 0.0050 0.025 0.029
40 2.09 1.75 0.06760 0.0110 0.055 0.065
41 2.51 1.75 0.04680 0.0078 0.039 0.045
42 1.66 1.53 0.05408 0.0088 0.044 0.052
43 1.87 1.53 0.07384 0.0122 0.061 0.02745 0.071
44 2.22 1.53 0.06448 0.0104 0.052 0.062
45 2.51 1.53 0.06032 0.0100 0.050 0.058
46 0.50 1.33 0.04056 0.0066 0.033 0.039
47 0.92 1.33 0.05096 0.0082 0.041 0.01845 0.049
48 1.34 1.33 0.07072 0.0116 0.058 0.02610 0.068
49 1.66 1.33 0.05408 0.0088 0.044 0.01980 0.052
50 1.87 1.33 0.10400 0.0170 0.085 0.03825 0.100
51 2.22 1.33 0.03328 0.0056 0.028 0.032
52 2.51 1.22 0.03328 0.0056 0.028 0.032
53 0.37 1.05 0.04056 0.0066 0.033 0.01485 0.039
54 0.58 1.05 0.07072 0.0116 0.058 0.02610 0.068
55 0.85 1.05 0.09776 0.0160 0.080 0.0360 0.094
56 1.05 1.05 0.06032 0.0100 0.050 0.02250 0.058
57 1.34 1.05 0.07384 0.0122 0.061 0.071
58 1.66 1.05 0.04368 0.0072 0.036 0.042
59 1.87 1.05 0.05096 0.0082 0.041 0.049
60 2.22 1.05 0.05720 0.0094 0.047 0.055
61 0.50 0.85 0.04056 0.0066 0.033 0.01485 0.039
62 0.92 0.85 0.06448 0.0104 0.052 0.02340 0.062
63 1.25 0.85 0.05408 0.0088 0.044 0.052
64 1.46 0.85 0.03328 0.0056 0.028 0.032
65 1.81 0.85 0.04056 0.0066 0.033 0.039
66 2.10 0.85 0.03744 0.0060 0.030 0.036
67 2.31 0.85 0.07696 0.0126 0.063 0.074

68 2.50 0.85 0.03744 0.0066 0.033 0.036
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