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Table 1 Excitation parameters of = HEERR

JDZX19-10G PT

JF% i/mA ¢/Wb||JF% i/mA /Wb
1 1.4 450 || 5 10.1  36.01
2 2.1 9.00 || 6 16,5  39.84
3 35 1801 7 38.8  45.02
4 54 2597 8 68.3 4772
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Table 2 Volt-ampere characteristics of

LXQ(D) .10 harmonic eliminator

5 I/mA U/V || )F% I/mA  U/V
1 1 603 5 59 2040
2 5 810 6 197 3640
3 10 1036 || 7 286 4500
4 28 1535 8 399 5430
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Table 3 Resonance state for different total

lengths of 10kV bus feeders

YL A /uF BRI 2R BKE /km PEIRRE
0.002 0.4 TR AT R
0.01~0.02 2~4 FEH I IR
0.03~0.1 6~20 G IR
0.15~2.5 30~500 R 3 2 M 4k 5
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Fig.2 Three-phase waveforms of PT primary
voltage for four resonance states
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Fig.3 Three-phase waveforms of PT primary
current for four resonance states
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Fig.4 Waveforms of PT primary voltage during
half-frequency resonance for different
preventive measures
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Fig.5 Waveforms of PT primary current during
half-frequency resonance for different
preventive measures
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Fig.6 Waveforms of PT primary voltage during
low-frequency nonlinear oscillation for
different preventive measures
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Fig.7 Waveforms of PT primary current during
low-frequency nonlinear oscillation for
different preventive measures
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Fig.8 Effect of resistance variation of linear
resistor on PT primary current
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Fig.9 Curve of resistance vs. total length of
bus feeders for linear resistor with same
effect of resonance eliminator
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Table 4 Errors of PT secondary measurements for phase-A grounding fault

I R Un/V Us/V U/ V Uo/ V
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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
S
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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
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