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Why we need “Smart Charging” ?

Distribution transformer demand (kW) for a village had EV in all home.
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EV Impacts on Power Grids

N
1. Overload of Distribution || Distribution transformers are the one component
Network Components that may have not enough capacity to supply EV.
( h 4 N
\2. Voltage Drop /| In rural area or the long distribution line.
o O .= 'D.
3. Phase Unbalance Many EV Chargers are 1-phase. }
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4. Power Quality Problem More power electronics devices in power system that
o J

= _. _cause THD problem. )
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EV Charger are Connected to Phase A

Overload of conductor Loss Increasing
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Battery Energy Storage System

Phase Balancing from BESS
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1) EV Charger in the same phase

2) Charging at the same time

3) Drive 80 km/day (charge 2 hr./day)
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and Neutral current reducing)

3. Reduce voltage drop problem




Application Smart charging with TLM
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Application Smart charging with TLM

MEA CCC

(Charging Control Center)
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[ Smart Charger J [ EV Charging Station }
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N15981855UUINN15895U Supercharge

MV

Utility

¢ - AC 480 V

| DS + Converter

LD 38TKWxX3Ya =1 MW
| DC Bus (0 - 500V)

Lol

12 Tesla Superchargers
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Charge Time 10:00 - 20:00 1.



N15981855UUINN15895U Supercharge
MV

AC 480 V
DS + Converter

387 kW x 3 9 = 1 MW

i
| DC Bus (0 - 500V)
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N15981855UUINN15895U Supercharge
MV
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E2 in
AC 480 V 2 out
' DS + Converter E M2
L[ 38TKWx3Ya =1 MW e

| DC Bus (0 - 500V)
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Technical limitation places !
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The 49" International Exhibition of Inventions Geneva
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