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Multi-site selection and thermal network planning algorithm of district heating
and cooling stations based on dynamic parallel competition

HAN Siwet, ZHU Chanxia, PAN Hangping, YIN Junping, XI Weimin
(State Grid(Suzhou) City and Energy Research Institute Co., Ltd., Suzhou 215163, China)

Abstract: The selection of energy station sites and planning of thermal network layout are one of the most crucial aspects in the process of
regional district heating and cooling station planning. Existing algorithms for energy station site selection and thermal network planning
mostly adopt a “two-step method” which separates the problem of load allocation from that of network layout, leading to inconsistent deci-
sion-making criteria during the decision process. In consequence, the result of load allocation as well as the network layout may not be opti-
mal. To address this issue, a multi-site selection and thermal network planning algorithm based on dynamic parallel competition mecha-
nism is proposed. This algorithm directly compares the ways in which loads are connected to various energy station networks, synchronous-
ly determining the ownership of load points and corresponding optimal network layout schemes. Case studies demonstrate that the pro-
posed dynamic parallel competition algorithm ensures consistency between load allocation and network layout decisions, thereby yielding
superior planning results compared to the traditional “two-step method”.
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Table 1 Loads demand used in case study
MW
J%]% LT LR fiof T?D% HPER T fr AL fof
6 3.20 2.14 16 22.41 14.94
7 11.33 7.55 17 5.00 3.34
8 15.98 10.65 18 18.21 12.14
9 4.05 2.70 19 28.28 18.85
10 22.53 15.02 20 25.40 16.93
11 15.27 10.18 21 13.31 8.87
12 18.67 12.45 22 4.59 3.06
13 15.30 10.20 23 15.30 10.20
14 8.88 5.92 24 4.64 3.09
15 26.40 17.60
=2 HEISH
Table 2 Parameters in case study
ZH HE ZH HE
../t m™") 980 ¢, /(kJ-kg'-C") 4.8
&, /(TG m™) 200 A 120
a,,, /(G m™) 300 h, /(W-m™-C")  0.06
Buwi 17C 5 000 000 A7 /C 10
Moy [P0 60 AT /°C 15
a,, /(F6-kWh™) 0.6 a,, /(JG-kWh™) 0.60
a, /(JC-kWh™) 0.4 r, /% 5
S, 0.5 by h 2 880
Sh 0.5 tonn /h 2 160
p/(kg:m™) 1 000 T /mm 450
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Table 3 Cost of pipeline materials with different pipe

diameters
JT/m
BRI Ay IS oy
DN900 3 800 DN350 1 400
DN800 3 500 DN300 1150
DN700 3150 DN250 990
DN600 2 620 DN200 840
DN500 2170 DN150 760
DN450 1 880 DN125 580
DN400 1700 DN100 515
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Fig. 4 Total cost under different energy station site

selection options
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Table 4 Results of comparison between dynamic parallel competition algorithm and traditional programming algorithun

Bk SRITERIL [ RN
RER 1 2 3 4 it 1 2 3 4 it
A K2 km 1.43 0.65 102 57 4.87 0.71 0.65 ao2 243 5.01
B MR /mm 350 175 250 350 250 175 250 400
IR /W 78 10 52 154 295 15 10 52 383 460
W RA/ALTT 0.25 0.09 0.16 0.29 0.79 0.13 0.09 0.16 0.42 0.80
AEHFE AN AL 0.012 0002  0.008 0024 0046 0002  0.002 0008  0.059 0071
EPILNAAZIG 0038 0009 0023 0042  0.112 0016  0.009 0023  0.074  0.122
A HAh A AL TT 0.082 0016  0.042 0100 0240 0033 0016 0042  0.149  0.240
B LCC/ALIT 3.87 4.13
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