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Fig.1 Basic principle to cope with uncertainty of
wind power
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Table 1 Unit commitment scheme for case 1
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Table 3 Unit commitment scheme for case 3
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Table 4 Simulative loads and wind powers

B e, K3, B g, KE R,
MW MW MW MW

1 924.6 194.4 13 15141 4384
2 848.1 273.9 14 1356 3226
3 749.5 330.8 15 13166 3558
4 710.7 358.6 16 11664 1182
5 791.4 365.0 17 10539 9.8
6 970.1 334.8 18 1005.0 38.1
7 1139.6 4559 19 1113.1 439
8 12059 4509 20 12366 19.3
9 1260.5 3828 20 14123 46
10 14248 2323 2 13260 2482
11 1426.5 447.2 23 1102.0 359.0
12 9246 365.7 24 9439 257.7
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Table 5 Comparison of ability to cope
with uncertainty
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L 1 T30 2 it 3
2 474056 465545 420567
4 474862 465660 420582
6 476651 466399 420597
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10 EAATE 467443 420627
18 TAIA5f# 472651 421482
20 LIESY ¢ 473401 421955
22 EAATAE EWATRE 421975
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Fig.4 Curve of unit commitment cost vs.

capacity of ESS
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Microgrid DG siting and sizing with consideration of EV energy management
ZHANG Mingrui', LI Luyao',DU Zhichao®’, OUYANG Li?
(1. College of Electronic and Information Engineering, Tongji University,Shanghai 201804, China;
2. Central Academe of Shanghai Electric Group Co.,Ltd.,Shanghai 200070, China)
Abstract: A siting and sizing model of microgrid DGs ( Distributed Generators ) including EVs (Electric
Vehicles) and a corresponding strategy of EV operation and management are proposed according to the
properties of EV as a moving load and energy storage. Three EV energy management modes are developed
based on the price incentive mechanism,i.e. uncoordinated charging,coordinated charging,and coordinated
charging/discharging. With the minimum investment cost,the minimum interactive power fluctuation rate and
the minimum islanded microgrid power-loss probability as the optimization objectives,the NSGA- 1l (Non-dominated
Sorting Genetic Algorithm 1[I ) based on the elitist strategy is adopted to solve the model for getting the
optimal DG planning scheme. Simulative results show that,compared with the uncoordinated charging mode,
the coordinated charging and coordinated charging/discharging modes may effectively reduce the planning
capacity of DGs,decrease the overall cost of microgrid and smooth the interactive power fluctuation. The
ancillary service of EV delay charging/discharging may remarkably enhance the power-supply reliability of
islanded microgrid.
Key words: distributed power generation; siting and sizing; electric vehicles; energy management; NSGA- 1l
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Thermal unit commitment with complementary wind power
and energy storage system
LI Benxin',HAN Xueshan',LIU Guojing’, WANG Mengxia', LI Wenbo®, JIANG Zhe’
(1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,Shandong University,
Ji’nan 250061,China;?2. State Grid Jiangsu Electric Power Company Economic Research Institute,
Nanjing 210008 ,China;3. State Grid Shandong Electric Power Research Institute,Ji’nan 250003, China)

Abstract: A two-level optimization model of thermal unit commitment is built for the hybrid wind-
thermal power system with given capacity of ESS(Energy Storage System),which uses ESS to eliminate the
uncertainty of wind power as much as possible and to provide partial power generation reserve. lts
upper layer is to minimize the cost of thermal unit commitment and its lower layer is to maximize the
benefits from the spatio-temporal translation of electric energy and the reserve provided by ESS as well
as the uncertainty elimination degree. The effect of system frequency regulation and the performances of
AGC (Automatic Generation Control ) and non-AGC units are considered in the model. Based on the
principle of decomposition and coordination,the model is solved by the alternating iterations between
upper and lower layers to obtain the charge/discharge schedule and regulation range of ESS as well as
the thermal unit commitment scheme,showing that the power generation reserve of thermal units is
reduced and the ability to cope with system uncertainty improved. The validity of the proposed model
and method is verified with a 10-unit system.

Key words: unit commitment; energy storage system; wind power; uncertainty; thermal unit



