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Environmental economic dispatch for wind-thermal-storage system with

direct power purchasing from large consumers

LI Hui, YU Deao, FAN Xingiao, LIU Sijia

(School of Automation, Beijing Information Science and Technology University, Beijing 100192, China)

Abstract: With the deepening of power system reform, the implementation of energy conservation and emission reduc-
tion policies, the increase of wind power integration capacity and the application of new energy storage technology,
the power system dispatch faces new challenges. Under the background, an environmental economic dispatch (EED)
model is proposed for the wind-thermal-storage integrated system with direct power purchase from large consumers.
A multi-objective optimization problem including the wind power output, carbon emissions trading, energy storage
system and direct power purchase of large consumers is considered comprehensively in the model. Meanwhile, the in-
fluences of energy storage systems and large consumers on the environmental and economic benefits of wind-thermal
combined system scheduling are analyzed. Besides, a chaotic adaptive glowworm swarm optimization (GSO) algo-
rithm is introduced to solve the problem of oscillation in the optimization of traditional GSO algorithm. At the end,
The IEEE-39 system is included for the simulation. It is shown that the proposed EED model is accurate, and the
chaos adaptive glowworm swarm optimization algorithm is effective in solving this problem.
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A £ Bk Hpy KMl

B HE B G/t 80

UL I R JG/ (MW « h) 350

BN EE Ve JG/ MW 300

ETERE 51 JG/ MW 200

HUER % JL/ MW 110

IEfk e %5 T JG/ MW 100

fufi g 75 1 J&/ MW 100

i BETF M JG/ (MW « h) 350

2 puefhseF
Table 2 Time-of-use price and electricity quantity
HAf/(OT/ B/ (MW + h)
i Bt X Jsf dal 43
(MW + h)) £ 1] Sy I
w0 910 98 9.8
19:00—24:00

A 00:00—06:00 415 214 35.7
F 0 11:00—19:00 510 120 15.0
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Table 3 Index comparison of two GSO methods

15485 GSO vk

TR A &N GSO Bk

PR B s i B Ak B B

Joe wHE /s Jige wHEC Wl/s

00:00—01:00 44.84 99 19.44  45.59 1500 96.77
01:00—02:00 54.42 110 22.01  54.96 111 22.30
02:00—03:00 37.76 151 30.10  39.15 1500 98.19
03:00—04:00 37.78 132 27.07 40.08 1332 96.76
04:00—05:00 39.82 166 34.51  39.50 292 38.69
05:00—06:00 43.74 148 30.61  46.77 526 45.60
06:00—07:00 48.01 149 29.64  48.86 906  70.82
07:00-—08:00 50.20 146 31.13  55.16 210 36.46
08:00-—09:00 48.78 113 22.55  47.55 692 48.12
09:00—10:00 49.19 105 22.82 50.27 1191 93.11
10:00—11:00 53.53 92 17.51  50.81 227  37.44
11:00—12:00 54.02 116 23.40  49.39 363  40.25
12:00—13:00 52.78 85 16.18  49.61 172 23.55
13:00—14:00 48.92 176 36.32  52.48 1090 92.53
14:00—15:00 46.31 106 21.94  46.20 468  43.27
15:00—16:00 38.80 111 21.92  38.88 1343 96.17
16:00—17:00 34.81 100 19.87  32.83 714 48.73
17:00—18:00 38.22 154 30.71  40.41 1277 96.41
18:00-—19:00 40. 46 90 17.61  43.38 701 48.95
19:00—20:00 45.40 115 23.98  47.09 1086 92.97
20:00—21:00 42.30 102 20.56  39.33 581 47.85
21:00—22:00 43.84 160 30.94  45.64 1053 91.51
22:00—23:00 43.35 118 25.04  45.98 1142 92.43

23:00—24:00 39.03 100 21.63  36.42 570 46.25
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Figure 2 The 24-hour total cost curves in four scenarios
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