Smart DC H{Hd &M

= Xt

1. AC vs. DC / AC Grid / DC Grid
2. Smart DC Distribution Solution
3. Solid State Transformer(SST)

4. DC/DC Converter

5. Solid State Circuit Breaker(SSCB)

6. Conlusion
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Smart DC Distribution Solution
MEAS 7|/ HEl - ME22 71'3e| MEA|AH

MV/HVDC Systems

Existing AC | MVAC
Infrastructure
LVDC SSCB
SSCB y SSCB L SSCB SSCB
N=| DC/DC N=| DC/DC DC/DC DC/DC
— Converter — Converter E Converter E Converter
ENERGY
DC mdustrlal DC Data Electrlc Vehlle Renewable Energy AC Loads
Facility Center (PV, ESS, Fuel Cells etc.)
DC Grid2| il = HEEXH| Q7| / SST(Solid State Transformer)

» HEEX| X}TH7| / SSCB(Solid State Circuit Breaker)
= DC/DC Converter
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Solid State Transformer(SST)
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Solid State Transformer(SST)
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Solid State Transformer(SST)
AC 7|4t A| AR} SST 7|4 DC A|AEIQ| H| W

Tesla Superchager Station: 675kW LV Switchgear

i and Metering  Tesla Superchargers
135KW x5 Service 675 kW (5 x 135 kW)
Transformer

- Total Efficienty: 92%

SST based MVFC: 2,700kW
- 900kW x 3
- Total Efficienty: 97%

675-kW Tesla Supercharger Station

Three-Phase SST dc dc/dc Converters
MV (2,700 kW) Busbar 3 x (6 x 150 kW)
Switchgear ° ' v ' i ; '

Same Footprint

MV
4 x Power Delivery Capability Metering

2,700-kW SST-Based MVFC Station

[EX] Toward Extreme Fast Charging - Challenges and opportunities in directly connecting to a medium-voltage line / IEEE Electrification Magazine(2019)
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Solid State Transformer(SST)
= 3P 5.7kV,/500V,. 150kVA SST Prototype

* 3P 5.7kV/150kVA SST PT Sample
- 1850(W) x 1450(D) x 1900(H) mm
- Z 28 : 98%

* 3.3kV/50kVA Module
- 22.9kVv HiI™Z HA A
- 3.3kVac/~500Vdc
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Solid State Transformer(SST)
« 3P 22.9kV,/750V,. TMW SST
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MV Panel 3P SST LV Panel
Contents Specifications
Input Voltage 3-Phase, 22.9kVac
Output Voltage 750Vvdc <25kW SST Module>
Total Efficiency > 98%
THD <5% y
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DC/DC Converter

1500V DC Grid CHEE ¢
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DC/DC Converter

World Class High Efficiency 1MW DC/DC Converter

1500V LVDC based non-isolated/isolated module platform

Flexible capacity expansion with parallel connectivity

= Communication interface with CAN

Compact size and high efficiency

80kW DC/DC Converter Module

» Non-isolated Boost Step Up type

= Support 1500V DC input

= High efficiency : > 99% @ full load

» ’19 inch rack design for high flexibility

= Scalable design for various power capacities

Contents Specifications

Input Voltage 650~1200 Vdc

Output Voltage 650~1500 Vdc

Rated Output Power 80 kW

Efficiency(max power) 99.3 %

Power Density 1.62 kWI/L
LSE.=crric -11/16-  DRIVE CHANGE
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DC/DC Converter

World Class High Efficiency 1MW DC/DC Converter |
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Solid State Circuit Breaker(SSCB)
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Solid State Circuit Breaker(SSCB)
IGBT2} SiCE X%t DC 1000V/1500V SSCB 7H'&

-

Specifications

P TST Rec. No. : 11.6kA_0.191ms

Contents
SSCB(1.0kVdc) SSCB(1.5kVdc) Vin = 1.0 kV Calibration
Rated Voltage (kVdc) 1 15
~150 (Air Force Cooling) A /\ P
Rated Current (Adc) ~250 (Water Cooling) \ 7 N 7
PTIT —y -
Overload rate (%) 110
Protection OVP, OCP, OTP V1o
in=1.
Connection Fixed Front / Rear Front
. Air Force Cooling (Fan) : " Test Result
Cooling Method Water Cooling -
c e RS485/CAN t:
Communication o
Digital in/out
Weight (kg) 6.3 lcut_off = 2.34 kA
. 160 X 361 X 185 (Air Force Cooling) _ di/dt = 60.7 A/us
Size(WXHXD(mm)) 160 X 361 X 135 (Water Cooling)
Vo
« X|CH XHCHHE R : 150kA AFTHI S t = 0.03 ms
LSE.ccrric -14/16- DR:__\G% Cie-lat\goGE



Solid State Circuit Breaker(SSCB)
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SSCB Part

DC RELAY Part
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CONCLUSION
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LS ELECTRIC Smart DC Distribution Solution

YouTube Chanel : LS ELECTRIC Solution
XtMICH Smart DC HIH &8 M
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https://www.youtube.com/watch?v=nwswCjL1S30

Copyright © LS ELECTRIC, All rights reserved. 2023



