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Distributed Integrated Demand Response of Industrial Park Based on
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Abstract In view of the problem that the implementation of centralized and centralized-
distributed integrated demand response (IDR) methods depends on the park level energy management
system, this paper proposes a distributed IDR method for the industrial park based on the improved
consensus algorithm. Firstly, a distributed information interaction mechanism of industrial park is
designed. Then, an IDR market mechanism within the park is proposed, which can make the optimal
IDR scheme of individual users consistent with that of the whole park. Furthermore, based on the
consensus algorithm and the centralized IDR model of industrial park, a distributed IDR model is
proposed. Finally, in order to improve the practical applicability of the model, the consensus algorithm
is improved by making the global deviation consistent and using the distributed merit-order method to
improve the convergence. The final distributed IDR model of industrial park is established. Simulation
results show that the proposed distributed IDR method can get an IDR scheme consistent with the

centralized IDR without relying on the park level energy management system and reducing the
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information provided by users, and users can get higher benefits than participating in IDR

independently.

Keywords: Distributed integrated demand response, consensus algorithm, merit-order method,

industrial park, market mechanism
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Tab.1 IDR capacity of each user after centralized IDR

IDR % /kW

I B
WP P2 P P4 P
11:15~11:30  2990.5 805.6 1411.1 164.0 165.1
11:30~11:45 2862.1 678.4 1263.1 13.3 13.4
11:45~12:00 2876.0 693.0 1276.7 27.2 27.4
12:00~12:15 2896.7 701.7 1297.1 48.0 48.3
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Tab.2 IDR capacity of each user after distributed IDR
IDR ##/kW
I B

mpr M2 /3 4 s
11:15~11:30 2999.1 812.8 1411.5 144.2 169.1
11:30~11:45 28675 682.9 1260.2 0.1 14.1
11:45~12:00 2884.4 700.0 1276.9 7.4 31.2
12:00~12:15 29054 708.9 1297.5 28.1 52.3
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Tab.3 IDR marginal cost of each user
IDR 34 B3 A /[ 76/(kW-h)]
i B
Mpr Hr2 M3 M4 s
11:15~11:30 0.51186 0.51186 0.511 61 0.51099 0.51172

11:30~11:45 0.507 17 0.507 17 0.506 92 0.506 30 0.507 03

11:45~12:00 0.507 69 0.507 69 0.507 43 0.506 82 0.507 54

12:00~12:15 0.50832 0.508 32 0.508 07 0.507 46 0.508 18
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App.Fig.1 Energy flow structure of IES in a plant
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3 CA2) & T A B oF 5 Sk [ 714H [ 2K CADD iR 6.10x107° 1.208 300
ARIT 8l DX 43 IS FLA [ Y, AR ST IDR 6% R X P 2 7.31x10°° 1.207 600
o 2% L P T WA SR R i N, B i3 6.20x10° 1208 400
N N . B
P,=P, -P, tel (A3) M4 6.09x107° 1.208 800
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App.Tab.3 IDR results based on the consensus algorithm
IDR 7 /kW 6]
I B
M M2 M3 M4 R s
11:15~11:30 2826.7 641.6 1250.0 308.1 309.5
11:30~11:45 2848.8 640.0 1250.0 0.0 0.0
11:45~12:00 2848.8 643.0 1250.0 0.0 0.0
12:00~12:15 2848.8 6344 1250.0 0.0 0.0
IDR i B3 A /[ 78/(kW+h)]
I B
mpr mp2 W3 M4 RS (7]

11:15~11:30 0.48832 0.48832 0.488 32 0.488 32 0.488 32

11:30~11:45 0.45034 0.450 34 0.450 34 0.450 34 0.450 34
11:45~12:00 0.457 88 0.457 88 0.457 88 0.457 88 0.457 88

12:00~12:15 0.468 61 0.468 61 0.468 61 0.468 61 0.468 61
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