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Fig.1 Running characteristic of extraction
unit with thermal energy storage
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Table 2 Results of optimal dispatching under five scenarios
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Source and load coordinative optimal dispatching of combined heat and power system
considering wind power accommodation
CUI Xue',ZOU Chenlu', WANG Heng’,ZHOU Bin'
(1. School of Electrical Engineering, Wuhan University , Wuhan 430072, China;
2. State Grid Xuzhou Power Supply Company, Xuzhou 221005, China)
Abstract ; CHP ( Combined Heat and Power) system is an effective measure to improve wind power accommodation
in energy internet. A dispatching model containing thermal energy storage, CHP and demand response resources is
constructed. A two-stage dispatching method in the time scales of day-ahead and in-day is proposed. In the day-
ahead dispatching stage ,the unit,thermal energy storage device and the price demand response participate in consu-
ming short-term wind power forecasting. In the in-day dispatching stage ,the unit and incentive demand response par-
ticipate in consuming ultra-short-term wind power forecasting. The dispatching model is established for CHP system,
which takes the minimum system operating costs as the objective function and synthetically considers the cost of wind
abandoning penalty and demand response. The MICA ( Modified Imperial Competition Algorithm) is used to solve the
problem of too many constraints and make the solution more feasible. The case analysis shows that the proposed two-
stage dispatching model and method can consume more wind power.
Key words:wind power accommodation ; thermal energy storage ; combined heat and power; demand response ; dis-

patching model ; MICA
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Table A1 Structure of power installed capacity

LR [ 2570 LR B IMW BT EE /%
HIHLEL 700 22.6
LA 1800 58.1

e 600 19.3

RA2 HIESH
Table A2 Parameters of unit

ML OBJCRR RNER RO a | g1 o A Ef)l;é E]);
4 ThEIMW  IHRIMW  DIERIMW (tMW?2h?) tMWhY) (th?) v v2 m % %
1 200 100 250 0.000171 0.2705 11537 015 015 0.75 50 50
2 350 175 450 0.000072 0.2292 14618 015 015 075 70 70
3 350 175 450 0.000072 0.2292 14618 015 015 075 70 70
4 300 150 400 0.000076 0.2716 18822 015 015 075 80 80
5 300 150 400 0.000076 0.2716 18822 015 015 075 80 80
6 300 150 400 0.000076 0.2716 18822 015 015 075 80 80
7 200 80 0 0.000171 0.2705 11.537 0 0 0 50 50
8 500 200 0 0.000038 0.2716 37.645 0 0 0 130 130
F A3 BB HBRAGERNINETNE
Table A3 Power loads and predictions of wind power On typical day
W% HEAR/MW  RIERIMW | % HBARMW A RIMW
24:00 1782 500 12:00 2254 372
01:00 1702 482 13:00 2112 404
02:00 1696 516 14:00 2140 380
03:00 1694 536 15:00 2262 362
04:00 1716 556 16:00 2400 434
05:00 1770 576 17:00 2350 446
06:00 1792 600 18:00 2182 470
07:00 1864 560 19:00 2098 510
08:00 1946 524 20:00 2038 520
09:00 2130 510 21:00 1915 536
10:00 2208 466 22:00 1860 540
11:00 2296 388 23:00 1800 538
& A4 IDR B
Table A4 Parameters of IDR
e A I R BRBA SRR AT A
T ABRREMW [ ($MW ${MWhH)™
[0, 12] 7
o1 (12, 24] 10 12
(24, 41] 15
[0, 16] 7
1R 2 (16, 32] 10 12

(32, 54] 15
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P; ~max(P,,~Py; PM"")
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Fig.A1 Flowchart of creating initial country
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Fig.A2 Flowchart of MICA algorithm
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Fig.A3 Power generation of units under different scenarios
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Fig.A4 Heat power and heat storage of thermal power plant under different scenarios
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Fig.A5 Wind power accommodation under different scenarios
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Fig.A6 Output of different units at day-ahead dispatch and in-day dispatch stage
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Fig.A8 Wind power accommodation at in-day dispatch stage
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