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Abstract: In view of the strong nonlinear and strong coupling
characteristics of the heat flow equation, a linear optimization meth-
od based on multivariate function taylor expansion is proposed. This
method transforms the complex nonlinear optimization problem into
multiple linear optimization problems that are easy to solve. An iter-
ative method is used to gradually approximate the optimal solution
between optimization problems. Taking the minimum total network
loss of the electro-thermal interconnect system as the optimization
goal, the parameter optimization configuration of multiple cogenera-
tion units can be realized at the same time, the network loss is re-
duced, the system operation cost is reduced, and coupling comple-
mentarity and coordinated operation is achieved between different
energy sources, which can improve system scheduling, economy and
security. The test analysis of the actual system verifies the validity
and rationality of the proposed method.

Key words: linear optimization ; electro-thermal interconnec-
tion; operating parameters of cogeneration ; total energy loss of inte-
grated energy system
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Fig. 1 Structure of the combined electrical and district

heating network
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Table 1 Comparison of calculation results of network loss
between two algorithms
MW
BAESEL AR SCHRL4 5572
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Table 2 Optimization results of heat-to-power ratio and
network loss

C3_R C,_V C3V ASMW AD/MW AH/MW

1.1~1.2 1.3 1.1 0.011 683 0.0809 963 0.092 679
12~13 1.3 1.2 0.011751 0.0810078 0.092 759
1.3~14 1.3 1.3 0.011811 0.0810149 0.092 826
14~15 1.3 1.4 0.011863 0.0810192 0.092 882
1.5~1.6 1.3 1.5 0.011909 0.0810220 0.092931
1.6~1.7 1.3 1.6 0.011951 0.0810240 0.092 975
1.7~1.8 1.3 1.7 0.011988 0.0810255 0.093013
1.8~19 1.3 1.8 0.012021 0.0810266 0.093 048
1.9~20 1.3 1.9 0.012051 0.0810275 0.093 079
20~21 13 2.0 0.012079 0.0810282 0.093 107
2.1~22 13 2.1 0.012104 0.0810287 0.093 132
22~23 13 22 0.012127 0.0810291 0.093 156
23~24 13 23  0.012148 0.0810295 0.093 177
24~25 1.3 24 0.012167 0.0810297 0.093 197
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Table 3  Optimization results of heat-to-power ratio and

network loss

C3_R C,1_VC2VC3V ASSMW  AD/MW  AH/MW

W 32 [ CHP3 44 778 0.379 7 MW, B 4%
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1.1~1.2 1.3 10 1.1 0.011 687 0.080 982 9 0.092 670
1.2~1.3 1.3 10 1.2 0.011 755 0.081 000 6 0.092 755
1.3~14 1.3 10 1.3 0.011 813 0.081 009 8 0.092 823
1.4~1.5 1.3 10 1.4 0.011 865 0.081 015 4 0.092 880
1.5~1.6 1.3 10 1.5 0.011911 0.081 019 1 0.092 930
1.6~1.7 1.3 10 1.6 0.011952 0.081 021 7 0.092 973
1.7~1.8 1.3 10 1.7 0.011988 0.081 023 6 0.093 012
1.8~1.9 1.3 10 1.8 0.012 021 0.081 025 1 0.093 046
1.9~2.0 1.3 10 1.9 0.012051 0.081 026 2 0.093 077
2.0~2.1 1.3 10 2.0 0.012078 0.081 027 0 0.093 105
2.1~22 1.3 10 2.1 0.012 103 0.081 027 7 0.093 131
22~23 1.3 10 2.2 0.012 126 0.081 028 2 0.093 154
23~24 13 10 2.3 0.012 147 0.081 028 7 0.093 175
24~25 1.3 10 2.4 0.012 166 0.081 029 1 0.093 195
> 00122
=
= 00120}
=
,];; 00118}
B
B 00116 , . : . : .
10 12 14 16 183 20 N2
C3 FHL L
DX
= 008104 (o) EA
_%0.08102. m
=Y
5 008100 |
= /
22 0.08098 |~ . : : : .
0 12 14 16 18 20 o
Cu3 A L
(b) F

2 AL C3_VEMEMIEXR
Fig. 2 Relationship between heat-to-power ratio C.3_V

and network loss
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