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Coordinated optimization of distributed hybrid generation system
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Abstract: A novel dynamic contract-net-protocol algorithm based on the evaluation system is proposed for the coordi-
nated optimization of hybrid generation system. A distributed coordinated multi-agent system (MAS) is built based on the
characteristics of the distributed hybrid generation system. Each basic renewable generation unit is viewed as an electrical
source agent (ESA). The energy management system is viewed as the management coordinated agent (MCA). All ESA
in an area constitute an agent domain registered and controlled by the MCA. All agent domains are gathered together to
form a distributed network structure. In this structure, a novel dynamic contract-net protocol algorithm based on the eval-
uation system optimally coordinates the power generation, which simplifies the bidding procedures, reduces the amount of
correspondences, and improves the optimization efficiency. In the bidding process, the MCA is the tenderee, the ESA is
the bidder. Bidding is carried out based on the idleness principle according the local environment. The simulation on a
small-scale hybrid renewable power system shows that the proposed optimization method realizes the stable operation of
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the whole generation system.
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Fig. 1 The structure of distributed generation system
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Fig. 2 Distributed coordinated hybrid power system structure
based on MAS
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Fig. 3 Operation mode change
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Fig. 4 collaboration procedure of contract net
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mAEEN, 07 07 07 07 06

Hmi/kW 06 06 06 06 06
Pio 15 8 12 8 7

2 RATHAE
Table 2 Load data
B g || B S || INFBE S
25 9 55 17 48
27 10 60 18 43
30 11 62 19 47
38 12 65 20 42
40 13 68 21 36
45 14 64 22 30
49 15 58 23 28
50 16 53 24 26
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Table 3 Generating scheme in different time

B Al A2 A3 A4 A5 REEATHR

1 (20)%0 (12)%0 (11) %1 (18)*1 (0)%0 (4)*1
2 (19)%0 (11) %0 (13)*1 (16)*1 (0)*0 (2)=*1
3 (18)%x0 (9)%0 (15)*1 (19)%1 (0)x0 (4) =1
4 (20)%0 (10)%1 (14)*1 (20) %1 (0)*0 (6)*1
5 (21)%0 (10) =1 (12)*1 (21)*1 (0)*0 (3)=*1
6 (19)%1 (10)%0 (13)%1 (19)*1 (0)*0 (6)*1
7 (20)%1 (10)%0 (11) 1 (18)«1 (3)«0 (0)=*1
8 (17)*1 (9)*0 (13)x1 (20)x1 (5)*x0 (0)=*1
9 (18) %1 (11)%0 (13)*1 (19) %1 (7)*0 (2)*1
10 (20) %1 (11)*0 (13)%1 (21) %1 (9)%x0 (3) =1
11 (15) %1 (8)*1 (10)*1 (17)«1 (11)*0 (1) —1
12 (15) %1 (8)*1 (12)%1 (13)*1 (14) %1 (3)* —1
13 (16)%1 (9)*1 (12)%1 (13)*1 (15) %1 (3)* —1
14 (16)%1 (10)*1 (11)*1 (15) * 1 (15)* 1 (3) 1
15 (14)x1 (9)*x1 (8«1 (13)x1 (15)*«1 (1)*1
16 (15)x1 (10)x0 (9)*1 (15)*x1 (14)*1 (0) =1
17 8)*1 (6)«x1 (7)1 (9)*1 (14)*1 (4)x—1
18 (9)«1 (8)*x0 (8)*1 (10)x1 (11)*x1 (3)x1
19 (10)%1 (9)«1 (11)*1 (12)*1 (2)*1 (3)*—1
20 (10)*1 (9)%1 (10)1 (11)%1 (0)*0 (2)*—1
21 (12)*1 (91 (9)*1 (13)*x1 (0)*0 (7)=*1
22 (10)x1 (8)*0 (8«1 (9«1 (0)x0 (5)*1
23 (91 (M=*1 (7)*x1 (9)x1 (0)*x0 (4) =1
24 (13)%0 (10) %0 (12)*1 (14)*1 (0)*x0 (0) 1

4 #HEE
Table 4 Evaluation information

FEJR Al A2 A3 A4 A5

URAKEDS) 1 0.5 1 0 0.5

7 458 (Conclusion )
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