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Abstract A leakage current of ESS is classified mainly by the occurrence from a PCS(Power Conditioning
System) section and an unbalanced grid current. The reason for the leakage current from the PCS section
is a voltage change by IGBT (Insulated Gate Bipolar Transistor) switching and stray capacitance between
the IGBT and heatsink. The leakage current caused by the grid unbalanced current flows to the ESS
through the neutral line of grid-connected transformer for the ESS with a three limb iron type of Yg-
wire connection. This paper proposes a mechanism for the occurrence of leakage current caused by
stray capacitance, which is calculated using the heatsink formula, from the aspect of the PCS section
and grid unbalance current. Based on the proposed mechanisms, this study presents the modeling of the
leakage current occurrence using PSCAD/EMTDC S/W and evaluates the characteristics of leakage
currents from the PCS section and grid unbalanced current. From the simulation result, the leakage
current has a large influence on the battery side by confirming that the leakage current from the PCS
is increased from 7[mA] to 34[mAl, and the leakage current from an unbalanced load to battery housing
is increased from 3.96[mA] to 10.76[mA] according to the resistance of the housings and the magnitude

of the ground resistance.
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(b) control of constant power

Fig. 8. Modeling of unbalanced load
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Table 1. Simulation conditions of leakage current at
PCS section

item contents
voltagelkV] 0.7
capacity[kAh] 1
battery rack
internal inductance[uH] 6
internal resistance[ms2] 152.6
battery & DC line[nF] 22
stray capacitance
IGBTInF] 0.5, 1.28
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Table 2. Simulation conditions of leakage current
caused by unbalanced load

item contents
line length[km] 15
grid section customer load[MVA] 4
unbalanced rate[%] 5
grounding resistance[Q] 1, 10
ESS section resistance of battery casel] 8
resistance of PCS casel2] 3.52
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