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Fig.1 System structure diagram
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Community integrated energy system optimal scheduling considering differentiated

power-heat-hydrogen incentive based demand response

LUO Shuyu, LI Qi,YANG Yang,PU Yuchen
(School of Electrical Engineering,Southwest Jiaotong University,Chengdu 611756, China)

Abstract: The demand response model for power load based on stepped compensation price, demand res-

ponse model for heat load based on the predicted mean vote to quantify human comfort,and demand res-

ponse model for electiric vehicles and hydrogen fuel cell vehicles based on unified dispatch of smart par-

king lots are established. On this basis, taking the community integrated heat-power-hydrogen energy system

as the research object,and considering system operation and maintenance aging,incentive compensation, and

wind and light abandonment costs,the optimal dispatching strategy is obtained through mixed integer linear

programming solution. Taking the actual data of an eastern coastal city as an example,the effectiveness of

the proposed method is verified. The simulative results show that the proposed method can fully exploit

the regulation potential of demand-side resources, and has obvious advantages in scheduling flexibility and

economy.

Key words: community integrated energy system; differentiated incentive demand response; integrated de-

mand response ;multi-energy coupling;demand-side resources
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Table B1 Output power of photovoltaic array

i Hh Th 2 kw
5

W BT B EAUESS
1 0 0 0 0
2 0 0 0 0
3 0 0 0 0
4 0 0 0 0
5 0 0 0 0
6 0 0 0 0
7 0 6.447189 2.19277 0
8 0.752526 51.46088 33.53182 0.401453
9 28.67574 179.6176 135.4543 27.65429
10 123.328 281.601 229.3912 119.0305
11 237.9993 347.7998 289.0903 222.1256
12 330.3085 378.3703 314.5355 297.7608
13 384.6456 385.8129 318.9131 335.2437
14 319.9791 304.7146 282.0195 290.0985
15 384.023 380.2256 316.0363 304.324
16 328.223 363.0588 305.1227 238.8918
17 148.337 210.2773 193.2929 111.8809
18 121.0066 2413159 201.4202 45.31523
19 27.23094 134.1197 105.877 2.27525
20 0.157296 35.19512 26.69807 0
21 0 0.960208 0.842642
22 0 0 0 0
23 0 0 0 0
24 0 0 0 0
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Table B2  Output power of wind turbine
B i th Zh A lkw
iacs

BT WL W= EHUES)
1 2414 2414 2414 202.8246
2 2414 2414 2414 187.4594
3 2414 2414 2414 169.8368
4 2414 2414 2414 154.6674
5 51.06363 86.711 46.80935 32.0066
6 41.26827 79.38735 51.19182 28.17897
7 31.47569 75.19771 56.73424 24.60489
8 20.97507 37.97701 39.33526 17.86402
9 27.53991 61.33784 41.12295 19.08766
10 36.1087 93.35846 44.18969 20.13965
11 45.39538 137.5913 45.92494 21.46396
12 57.06965 193.45 47.90562 21.99758
13 7152593 2414 51.40205 22.35818
14 87.31561 2414 53.75273 22.96792
15 158.2784 2414 120.8466 67.5916
16 2414 2414 232.8442 150.1059
17 2414 2414 2414 241.4
18 2414 2414 241.4 241.4
19 2414 2414 241.4 241.4
20 2414 2414 2414 241.4
21 2414 2414 241.4 241.4
22 241.4 241.4 241.4 236.3194
23 241.4 241.4 241.4 220.1156
24 241.4 241.4 241.4 208.9301
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Table B3 Power load demand

G4 DA KW

i A e e

1 59.79 96.26 144.41 68.09
2 50.2 77.05 115.5 55.61
3 45.01 66.01 98.47 48.7

4 44.38 61.54 88.77 46.88
5 44.76 59.41 83.36 46.64
6 49.89 62.81 83.83 51.29
7 63.38 73.45 92.3 65.73
8 86.78 115.73 143.09 91.09
9 935 143.47 195.38 104.69
10 85.47 158.23 228.79 102.42
11 87.75 178.2 265.25 110.61
12 88.17 191.62 292.93 115.06
13 8491 194.63 304.81 114.44
14 82.43 193.17 307.82 113.24
15 81.31 199.46 320.95 114.29
16 88.33 199.25 325.61 120.64
17 113.68 213.86 339.87 144.94
18 156.32 240.37 359.44 185.53
19 175.05 241.27 347.86 198.05
20 164.03 214.44 298.61 182.01
21 158.64 244.88 311.36 177.63
22 142.73 226.69 296.77 160.38
23 111.99 176.3 237.55 126.25
24 85.94 135.64 190.12 97.1
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Table B4 Heat load demand
~ B fi D Efkw
F5

BT HOFE BT PHUES:
1 95.21488 46.93543 34.48376 80.49551
2 96.95368 48.30042 35.79005 84.86863
3 98.21536 49.25053 36.67972 85.25708
4 98.55159 49.45322 36.83635 85.02527
5 97.51727 4856012 35.92162 83.93512
6 95.13162 46.59656 33.93555 82.6946
7 91.48429 43.91408 31.47332 80.80877
8 85.60821 39.1952 26.90598 77.3817
9 78.83551 33.78274 2166512 70.98805
10 71.13096 27.6292 15.7069 63.9898
11 63.91315 21.83986 10.0682 57.32987
12 58.52702 17.49152 5.861111 51.83841
13 54.87968 14.59369 3.069957 47.49975
14 53.53155 1351373 2.0174 44.64907
15 54.87968 14.59369 3.069957 45.11583
16 58.04988 17.11465 5.532187 46.77298
17 63.01653 21.11461 9.3665 49,5798
18 68.88941 25.81132 13.94011 55.03993
19 75.31627 31.01159 19.22169 60.80707
20 80.20286 34.92287 229213 65.5749
21 84.67956 38.43511 26.25439 67.96821
22 88.30448 41.30444 29.02988 69.83211
23 91.03277 43.47703 31.14753 71.18853
24 93.29354 45.30441 32.96131 76.00648




0 & % S

Mis% C
= Cl BHERE
Table C1  Parameter settings

SR SR S8 e
Cal[¥- (kW) ™ 9000 o all¥- (kW) 7] 95
Cro/[¥- (kW) ™ 10000 o o/[¥ (kW) 7] 5.4
Cro/[¥- (kW) 7] 1000 O bol[¥ (kW) 1 0.56

Chatl[¥- (KW H) ™ 1000 o W¥- (Nm) ] 0.297
Chd[¥- (kW Hh) 1 1500 O pumil[¥- (kW) 1] 0.6

*C2 M ERMMERE

Table C2  Stepped segment compensation factor

B R
1 (10%) 2.0
2 (15%) 25
3 (20%) 3.2
4 (25%) 4.0
5 (30%) 5.0
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Fig.D1  System operation diagram under scheme of IL-DR
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