22222222222222222222222222222

1/12

116 104




PCT/US2019/068541

WO 2020/139922

2/12

138

134b

&
-
o)
i

| |
| |
| |
- - ]

FIG. 2



WO 2020/139922 PCT/US2019/068541

3/12

160
_L 164
Trip
Unit Comm.
1 | 150 162
Power Solid State
LINE Converter

162—_"“ E\BZ

154 156 158

Current Voltage Temp.
Sensor 1-n Sensor 1-n Sensor 1-n

FIG. 3



WO 2020/139922 PCT/US2019/068541

4/12

180

188

186

FIG. 4

180

200

182

FIG. 5



WO 2020/139922 PCT/US2019/068541

5/12

184
/

N\

220—__|

FIG. 6

230
/'

238

@

804 \\

FIG. 7



WO 2020/139922 PCT/US2019/068541

6/12

100
/'

102

250

240
248 e

246 244

242

FIG. 8



WO 2020/139922 PCT/US2019/068541

7/12

26032 102
30— T "/ T 1343
. 1 - i
Active Cooling \ 560b
300 T/ T 134b
. 1 - i
Passive Cooling 560c
130¢c—( T A T 134¢
I 1
100
FIG. 9
/300




WO 2020/139922 PCT/US2019/068541

8/12

138

1302~ | 304~ 134

134b

136
LOAD\

134¢

1306~
132 11 140b~,

130c




WO 2020/139922 PCT/US2019/068541
9/12
/300
310
Trip Actuator
- Manual Actuator 312
_ 302 Mechanical
Trip Switch 1-n
Unit
1 | 150 162
Power Solid State
LINE Converter Switch 1-n
7— Mem.
162 152
154 156 158
Current Voltage Temp.
Sensor 1-n Sensor 1-n Sensor 1-n
FIG. 12

102

320



WO 2020/139922 PCT/US2019/068541

10/12

400
/

402 404

FIG. 14



WO 2020/139922 PCT/US2019/068541

11/12

In/Out Bypass relay
N

Power
Control Unit 60-100V

1GBT ON_OFF Driver

Relay ON_OFF

FIG. 15

Main Power
Electronics

v Switch (MPES)

D1-
1xXSIDC151

R2_1-Shuntl
R1-Shunt == = Out/In

In/Out S1-Bypass  Ml- M2- S2-Galvanic

Relay  MOSFET MOSFET Relay
R2_2-Shunt2

S1-Bypass
Relay

MOV s
~_

FIG. 16



WO 2020/139922 PCT/US2019/068541

12/12

Diode 2\ 2\ v’
FE
i

Shunt - Out/In
O —{— o

Bypass relayj_ 1] 1Y
N

Power
Control Unit 60-100V

MOSFET ON_OFF »{Driver2
IGBT ON_OFF Driverl
Relay ON_OFF

¥ \

FIG. 17

Arrester

Shunt Out/In

MOSFET ON OFF
Control Unit

FIG. 18



