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Table 1 Bus load distribution of IEEE 69-bus

distribution network

0 1 I A 1 I T R A A A )
01:00 0.16 | 07:00 0.18 13:00 0.66 || 19:00 0.24
02:00 0.12 || 08:00 0.26 14:00 1.00 || 20:00 0.28
03:00 0.09 || 09:00 0.35 15:00 0.66 || 21:00 0.30
04:00 0.07 10:00 0.35 16:00 0.53 || 22:00 0.23
05:00 0.02 11:00 0.54 || 17:00 0.27 || 23:00 0.20
06:00 0.11 12:00 0.67 18:00 0.24 || 24:.00 0.15
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Table 4 Pollution harness cost and emission factor
ERY R RE/ [g- (kW-h)™']
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TR/ CERA it SEHL

BRI
ey (7t -kg™)

CO, 0.210 0 0 63504 0 184.0829
S0, 14.842 0 0 0 0  0.000928
NO, 62.964 0 0 0.023 0 0.6188
(0(0] 0.125 0 0 00544 O 0.1702
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Table 2 Micro-source parameters of microgrid

A Y 2 BHA/(JTIC kW) Ffir/a
[CELE SR YN 1 10
R H 3l 2.8 10
Stk i 2 20
JAHIL 1.2 10
LR 0.0667 10
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Table 3 Micro-source capacities for different microgrids
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Table 5 Operation and maintenance cost of micro-sources

WIRZER Koy/[ T8+ (kW +h)™] IR Koy/[ G+ (kW-h)™]
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Table 6 Fitness value of objective functions
of 10kV feeder,with and without

coordinated optimization
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Coordinated optimal operation between microgrid and distribution network

based on dynamic award and penalty price
HU Xiaotong',LIU Tiangi',LIU Shu®’,HE Chuan',LIU Yikui'
(1. School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China;
2. State Grid Shanghai Electric Power Research Institute ,Shanghai 200122, China)

Abstract: In order to alleviate the impact of integrated microgrid on distribution network and increase the
enthusiasm of microgird participating in the optimal dispatch of distribution network,a layered and coor-
dinated optimization model based on the dynamic award and penalty price is proposed with the optimization
method for the distribution network integrated with multiple microgrids. At the network layer,it takes the
load shifting of 10 kV feeder as its objective to obtain a power-exchange schedule reference for each micro-
grid,and at the microgrid layer,it takes the minimum total cost as its objective and the day-ahead power-
exchange dispatch as its constraint,which is compared with the obtained power-exchange schedule reference
to determine the matching degree for adjusting the dynamic award and penalty price. An improved bacterial
colony chemotaxis algorithm is applied to balance the global and local search abilities by adaptively adjus-
ting the velocity and perception range. The Latin hypercube sampling method is adopted to generate the
original bacteria with wider distribution for reducing the possibility of local optimum. TEEE 69-bus distri-
bution network integrated with microgrids is taken as an example and the results of case study verify the
effectiveness of the proposed model and algorithm.

Key words: distribution network; microgrid; coordinated optimization; dynamic award and penalty price;
improved bacterial colony chemotaxis algorithm
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Optimal microgrid operation based on wind/PV power prediction
ZHANG Xiaobo,ZHANG Baohui, WU Xiong
(School of Electrical Engineering,Xi’an Jiaotong University ,Xi’an 710049, China)
Abstract: The ARMA (AutoRegressive Moving Average) model is used to predict the wind power,the multiple
linear regression method is used to predict the photovoltaic power,the piece-wise linearization method is
used to present the relationship between the fuel cost and output power of MT(MicroTurbine),and a battery
model considering the charging/discharging efficiency and states is established. With the minimum internal
fuel cost and the minimum electricity purchase cost as the objectives,the control strategy of microgrid
operation is optimized by charging and discharging the battery. CPLEX software is applied to solve the
optimization function and the results of optimal operation are presented,which show that,with the proposed
optimization strategy,the battery is charged when the electricity price is lower while discharged when the
electricity price is higher and the operating cost is less than that of the traditional control strategy.

Key words: microgrid; economy; optimization; wind power; photovoltaic; prediction; electric batteries



