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Table 2 Rated load of FREEDM nodes and

parameters of lines

TR WUETUM KW 2 FHRH Ay Xkl
1 0 1-2 0.00019 0.00592  0.0528
2 80 2-3 0.00047 0.00198  0.0492
3 270 3-4 0.00067 0.00171 0.0128
4 170 4-5 0.00033 0.00042  0.0438
5 60 5-6 0.00043 0.00252  0.0340
6 40 6-7 0.00043 0.00199  0.0346
7 42 7-8 0.00023  0.00176 0.0228
8 0 8-9 0.00013 0.00260  0.0345
9 80 9-10  0.00032 0.00085  0.1704
10 50 10-11  0.00082 0.00192  0.1921
11 84 11-12 0.00082 0.00192 0.2000
12 0 12-13  0.00221 0.00200  0.3480
13 54 13-14  0.00171 0.00348  0.3480
14 70 14-1 0.00019 0.00348  0.3480
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Fig.2 Typical daily power curves
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Table 3 Peak,ordinary and valley electricity
prices of Shanghai
i Bz B /[TC- (kW-h)™']
VB EE 08:00—11:00, 18:00—21:00 1197
i B 06:00—08:00,11:00—18:00,
21:00—22:00 0.744
A B 22:00 2K H 06:00 0.356

= 4 BATLTEYINE TN IRE
Table 4 Environment evaluation standard
for pollutants of power industry

JC/kg
teE 7] B K
NO, 6.4795 1.6199
CO, 0.0186 0.0081
CO 0.8099 0.1296
SO, 4.8596 0.8099
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Table 5 Pollution emission coefficient

W HECR R (g (kW) ] | 155 HER B [g- (KW -h)" ]
NO, 1.6 CO 0.124
CO, 889 S0, 1.8
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Table 6 Costs and benefits of EV for two

EV management modes
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Sizing and siting of BESS for grid-connected microgrid with electric vehicles
ZHANG Mingrui',XTE Qingqing', OUYANG Li*
(1. College of Electronic and Information Engineering,Tongji University ,Shanghai 201804, China;
2. Central Academe Shanghai Electric Group Co.,Ltd.,Shanghai 200070, China)

Abstract: Based on the grid-connection of EVs(Electric Vehicles) and the modular design of BESS(Battery
Energy Storage System),the energy management of EV and the optimal allocation and operation of BESS
are researched for the grid-connected microgrid. Two kinds of electricity price guide mechanism are
introduced ,and the coordinated EV charging mode and the coordinated EV charging & discharging mode
are established. The installed capacity of nodal BESS is discretized,and a sizing and siting model of BESS
is built,which takes the minimum sum of daily BESS investment cost and operational cost as its objective
and considers the BESS energy constraint coupled between adjacent intervals. With the KNITRO solver,the
DCOPF (Direct Current Optimal Power Flow) method and the ACOPF (Alternating Current Optimal Power
Flow) method are applied respectively to solve the MINLP(Mixed Integer NonLinear Programming) problem.
Simulative results show that,the ACOPF method can accurately configure the modular quantity of BESS and
their sites,the BESS capacity needed in the coordinated EV charging & discharging mode is dramatically
smaller than that in the coordinated EV charging mode,the participation of EV in the islanded microgrid
can enhance the redundancy of reserve capacity and the reliability of microgrid operation.

Key words: battery energy storage system; sizing and siting; electric vehicles; energy storage; energy
management; mixed integer nonlinear programming; microgrid
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Defects of measures against PT fuse melting in distribution network

and research of new measure

LIANG Zhirui',ZHAO Mengya',NIU Shengsuo',LLIU Haisheng?, LIANG Shuang’,GUO Yacheng?
(1. School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China;
2. State Grid Baoding Electric Power Supply Company, Baoding 071000, China)
Abstract: A mathematic model of 10kV power distribution system is established with ATP-EMTP and the
voltage and current waveforms during the ferroresonance or low-frequency nonlinear oscillation are simulated.
The existing measures to prevent the PT (Potential Transformer) fuses melting are simulated and compared.
Their defects are analyzed and a countermeasure is proposed,which connects the neutral point of PT to
ground via,in parallel,a correction PT and a resonance eliminator or linear resistor. The resonance
eliminator or linear resistance is used to suppress the over-current and consume the resonance energy,while
the correction PT to correct the measuring error of the secondary voltage. The results of high-voltage
simulation test verify that the proposed measure has better resonance cancellation effect.
Key words: electromagnetic voltage transformer; fuse; ferroresonance; low-frequency nonlinear oscillation;
ATP-EMTP; distribution network; resonance cancellation



