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Tab.1 Parameters of DGs
DG AT, BKAY/ BAKEY, RAKY, B

B3 kW kW kvar kvar Rl
PV 0 580 0 191 30
WT 0 500 0 242 10
FC 60 600 0 600 5
MT 120 600 0 600 14
ESS -500 500 0 0 21

R2 CO HEMEH

Tab.2 CO, emission coefficients

MG HORE (kg (MW -h) ]| W5 HECREL (kg (MW -h)™']

2% 0 MT 723.933
WT 0 FiL 44 921.245
FC 502.580
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Fig.3 Quoted prices of controllable DGs and grid
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Tab.3 Outputs of different operating cases

\ = S LB 4 H N0 b
TH AR /S H OO ks 4;;3?1"3}?? i e
1 8457 41379 0.0869 1340 1.1812 0.2248
2 6206 33043 0.0750 852 0.5403 0.0883
3 4638~5759 26720~27900 0.0528~0.0612 579~610 0.0221 0
4 4087~5763 24945~27232 0.0457~0.0494 465~559 0 0
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Tab.4 Decision-making results for different weights

iz 17 h 5 W, (02 w3 f1/$ fz/kg S

1 0 0 4087 27093 0.0476
0 1 0 5514 24945 0.0480
0 0 1 5763 26897 0.0457

033 033 033 5010 25289 0.0458
025 025 050 5010 25289 0.0458
025 050 025 5327 25015 0.0459
050 025 025 4550 26031 0.0461
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Tab.5 Value of control variables in operating mode 1

, FC 1/ MT 1/ ESS fafit/ AR/

(kV-A) (kV-A) kW kW
1 244 +j158 146+j113 -127 218
2 543+j344 120 +j495 -40 42
3 232496 209 +j385 71 322
4 84+i72 229 +j476 -32 312
5 257+j332 303+j308 279 392
6 74+j231 267 +j137 196 487
7 123+j13 507+j179 151 420
8 135+j257 531+j122 -4.8 521
9 552+j328 574+j205 -5 26
10 599+j225 595+j186 -475 -555
11 407 +j33 598 +j343 -168 147
12 590+ j281 588+j220 -95 18
13 567+j126 267+j191 413 1000
14 572+j544 587+j28 -302 119
15 581+j37 209+j338 -109 772
16 475+j402 397 +j404 0.8 628
17 222+j198 323+j139 16 906
18 430+j372 406+j174 147 1398
19 358+j296 213+j67 40 2361
20 543+j598 597 +j595 75 2408
21 586+j236 576+j434 -245 1741
22 431+j539 251+j412 86 1984
23 321+j205 228 +j331 86 1292
24 166+j191 446+j236 39 288
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Multi-objective operation optimization based on clone selection

algorithm for microgrid
XUE Guiting',ZHANG Yan',LIU Yujiao',ZHU Dakang’
(1. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University,Shanghai 200240, China;
2. Shanghai Municipal Electric Power Company,Shanghai 200122, China)

Abstract: In order to rationally arrange the outputs of distributed energy sources in microgrid,a multi-objective
operation optimization model is built,which takes the minimum daily power generation cost,minimum daily
emission and minimum daily maximum-node-voltage deviation as its objectives,and is solved with the CSA
(Clone Selection Algorithm). Both fixed and variable step space searching methods are adopted to improve
the solution accuracy and the repeated operations of cloning,mutation and selection are applied to obtain the
optimal Pareto solution set satisfying the constraint conditions. The fuzzy membership is used to calculate the
overall satisfaction degree for determining the optimal solution. The case study for IEEE 33-bus system verifies
the effectiveness of the proposed model and algorithm.
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