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Research on heat-electricity combined scheduling method considering the
characteristics of the heating network
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(1. School of Electrical Engineering & Automation, Harbin Institute of Technology, Harbin 150001, China;
2. China Electric Power Research Institute, Beijing 100089, China)

Abstract: The coordinated optimization operation of power system and thermal system is an effective method to improve
wind power consumption capacity. Aiming at the different characteristics between heat transfer and power transfer, this
paper gives a further research on the impact of the heating network characteristics on wind power consumption capacity.
Firstly, combining the heating network hydraulic model and its actual heating network structure and operation
characteristic, this paper introduces a functional heating network hydraulic model. Then, based on the establishment of the
heating network characteristics equation of delay and attenuation and the heat-electricity coupling model, a
heat-electricity combined scheduling model considering the characteristics of the heating network is built. The model not
only is convenient to consider the characteristics of delay and attenuation, but also simplifies the calculation of hydraulic
model and the constraints of the scheduling model, which is also easy programming at the same time. A numerical
example shows that the heating network characteristic can greatly affect the heat-electricity combined optimal scheduling
result and wind power consumption capacity, the delay characteristic is conductive for the wind power integration, and the
attenuation characteristic goes against the wind power integration.
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Fig. 1 Flow chart of modified PSO with self-regulation
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Table 1 Hourly forecast of the heat load, the electrical load and the wind power output

#h1 #h2 #h3 #h5 #h6 #h7 #h8 #h9 #h10 e m L
HAT/MW MW

1 386.82 284.66 281.36 287.86 285.36 282.56 289.56 288.86 288.06 147232 209.69
2 377.48 279.11 275.93 282.19 279.78 277.09 283.83 283.15 282.38 1488.51 217.25
3 372.82 278.58 275.54 281.53 279.23 276.65 283.1 282.46 281.72 1484.27 197.52
4 359.16 273.02 270.24 275.72 273.61 271.25 277.15 276.56 275.89 1485.71 180.41
5 358.34 272.15 269.37 274.85 272.74 270.38 276.29 275.7 275.02 1503.14 171.53
6 342.46 254.66 251.82 257.41 255.26 252.85 258.87 258.27 257.58 1 585.89 149.43
7 330.82 240.81 2379 243.63 241.43 238.96 245.13 24451 243.8 1619.14 101.18
8 341.08 248.36 245.36 251.26 248.99 246.45 252.81 252.17 251.44 1607.32 54.41
9 328.66 241.86 239.06 244.58 242.45 240.08 246.02 24543 244.75 1635.75 81.78
10 281.4 208.4 206.04 210.69 208.9 206.9 211.9 2114 210.83 1573.79 79.85
11 255.12 189.06 186.93 191.13 189.52 187.7 192.23 191.78 191.26 1671.18 108.18
12 267.08 194.96 192.63 197.22 195.45 193.48 198.42 197.92 197.36 1626.38 133.82
13 282.98 198.47 195.74 201.12 199.05 196.74 202.53 201.95 201.29 1575.14 87.67
14 268.32 200.1 197.89 202.23 200.56 198.69 203.37 202.9 202.37 1593.15 96.53
15 268.72 197.75 195.46 199.97 198.24 196.29 201.15 200.67 200.11 1673.81 65.09
16 286.94 211.16 208.71 213.53 211.68 209.60 214.79 214.27 213.68 1588.92 92.84
17 320.08 235.55 232.82 238.19 236.13 233.81 239.60 239.02 238.36 1623.14 110.82
18 329.24 237 234.03 239.89 237.64 235.11 241.43 240.8 240.07 1679.26 133.64
19 325.88 239.81 237.03 242.51 240.40 238.05 243.94 243.35 242.68 1 646.72 158.93
20 324.76 244.27 241.67 246.79 244.82 242.62 248.13 247.58 246.95 1618.94 176.59
21 351.3 258.52 255.52 261.43 259.16 256.61 262.97 262.34 261.61 1677.49 184.41
22 371.12 273.11 269.94 276.18 273.78 271.09 277.81 277.14 276.37 1556.6 193.06
23 375 273.32 270.04 276.51 274.02 271.23 278.2 271.5 276.7 1503.52 208.84
24 379.12 284.28 281.21 287.25 284.93 282.33 288.82 288.17 287.43 1 505.05 216.77
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Fig. 3 Comparison between the heat load of the system with or

without considering the heating network delay
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Fig. 5 Comparison between the wind power output of the system
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Fig. 6 Comparison between the wind power output of the
system with or without considering the heating
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Fig. 7 Comparison between the electrical load (excluding
wind power) of the system with or without considering

the heating network attenuation

LR ARG, AR D, K HHLZLR
s, R W

250
JEE A
200 = — — — IR B IR
z
S 150
=
= 100

50

0 2 I 4 I 6 I 8 I IIOI ll2l 1I4I 1‘6‘ 1‘8‘ 2‘0‘2‘2‘2‘4
I B/h
8 Mr_E M ThER R b i £k
Fig. 8 Comparison between the wind power output of
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Table 3 Results of the three scenarios
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