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Fig.6 Influence of ¢, on wind power output
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Table 3 Binary variables of controllable loads
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o2 I MUk e PR R
) ) (AR CTR G S 1R i ]
1 0 1 0 1 0 0
2 0 0 1 0 0 0
3 0 1 0 0 0 1
4 0 0 0 0 0 0
5 1 1 0 0 0 1
6 1 0 0 0 0 1
7 0 1 1 0 0 0
8 1 0 0 0 0 1

x4 BEEENINE
Table 4 Power consumption of controllable loads

1t T FE TR/ MW

~

i R et S 1
1 0 0 0 -2
2 0 3 0 -4
3 0 0 15 4
4 0 3 0 -4
5 4 0 25 0
6 4 3 15 4
7 0 0 0 4
8 4 3 2.5 4
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Economic dispatch model considering battery lifetime for microgrid
LIU Chunyang', WANG Xiuli',LIU Shimin?>,ZHU Zhenpeng>, WU Xiong' DUAN Jie',
HOU Fei',XIE Linhong'
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;
2. BBHT-Beijing Beibian Microgrid Technology Company, Beijing 100093, China)

Abstract: Because of the uncertainty of renewable energy generation and load,the battery is applied as the
energy storage device to ensure the safe and reliable operation of microgrid. An economic dispatch model
considering the lifetime of battery is built to take its full advantage for improving the economy of microgrid
and the mixed integer linear programming algorithm is adopted to solve the model. As an example,the
economic dispatch optimization is carried out for a grid-connected microgrid with wind turbine,photovoltaic
cell, battery ,micro gas turbine,diesel engine and fuel cell to verify the effectiveness of the proposed model.
Key words: microgrid; battery lifetime; economic dispatch; mixed integer linear program; models
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Economic dispatch for microgrid with controllable loads
TONG Xiaojiao"*,YIN Kun',LIU Yajuan',ZHOU Peng'
(1. College of Electrical and Information Engineering, Changsha University of Science and Technolgy,

Changsha 410004, China;2. Hunan First Normal University,Changsha 410205, China)
Abstract: Aiming at the influence of large-scale grid-connected wind power on the power system,the
energy management stralegy based on the demand-side response is applied to build a bi-level optimal
dispatch model. In the upper/user level,the controllable load at user side is classified into four types
according to its characteristics and operating performance and the minimum total electricity-purchase cost of
four controllable load types is taken as the objective function. In the lower/management level,the minimum
total power-supply cost in the condition of satisfied power-supply reliability is taken as the objective
function. The KKT (Karush-Kuhn-Tucker) condition is adopted to transform the bi-level optimization model
into a mono-level one. The effectiveness of the proposed model and algorithm is verified by the results of a
numerical experiment for a microgrid.

Key words: controllable loads; optimization; microgrid; wind power; economic dispatch
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