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(5 F)

(Rail gap switch) 50 kV

6.25 kJ ~500 kA (Rise time) 1us 6.25 GW  

Marx generator (5kV/ns ) [1]

Marx generator Trigger-pulse generator [3]

Marx generator Rail-gap switch 5.5kV/ns  

[4]
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Parallel pleat capacitor bank(PPCB) (Pulsed-power systerm)
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1-1  

20 1 F 1 2 1 uF (one-brick)

10 5

(North wing) (South wing) 5 uF 

(Rail gap switch)

(Marx genarator)

50 kV 6.25 

GW 500 kA (rise time) 1 s 1  
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1-2 (Wing)
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2. (One-brick capacitor)   

 

(1) (Initial state) (Open)

(Closed) open closed  

(2) (Charing) (Closed)

(Open) closed open  

(3) (Open)

(Open) (In experiment) open open  

(4) (End) (Colsed)

(Initial state) open closed

2  

Opportunity / Switch   

 (Initial state) Open Closed 



 (Charging) Closed Open 
 (In experiment) Open Open 

 (End) Open Closed 
Switch type NO NC 
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1-2 2 4 3 (a) (d)  

(1) 3(a)

 

(2) 3(b)
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3. (a)  (b)  (c)

 (d)  

 



1-4  

RC  

 

10V

20 kV 50 kV =10 ln
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=20k ( 50k)
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3 5  

3 3(b) 4 3(d)

1 100M 100M  
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3(b)    

( / ) 

 

( / ) 

 100 M (10M*10) ~0.2mA /~0.5 mA 4 W / 25 W 

 100 M (10M*10)  ~ 0 A / ~ 0 A ~0 W / ~ 0 W 

  ~0.2mA /~0.5 mA ~0 W / ~ 0 W 
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3(d)    

( / ) 

 

( / ) 

 100 M (10M*10) ~0.2mA /~0.5mA ~ 4 W / ~ 10 W 

 100 M (10M*10) ~0.2mA /~0.5 mA ~4 W / ~ 10 W 

  ~0 mA /~0 mA ~0 W / ~ 0 W 

4 (d)  

5 10

(b) (d) 1 kΩ 100 MΩ

100MΩ  

 

 20kV 10V  50 kV 10V  

 
(b) (d) (b) (d) 

0.5 380 s 380 s 426 s 426 s 

1 760 s 760 s 852 s 852 s 

1.5 1140 s 1140 s 1278 s 1278 s 

2 1520 s 1520 s 1703 s 1703 s 

2.5 1900 s 1900 s 2129 s 2129 s 

5 3800 s 3800 s 4258 s 4258 s 
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CH.2  

Marx generator  

2-1  

 

4 (a) (Normally closed relay)

( ) ( ) 4(b) (Normally open relay)

( ) ( )  

NORTH STAR  

 

R P atm d

V 50 kV

1.6 80 kV d 2. 23 4(f)

120 mm 80 kV 2.23 50 kV

4(f)

4(g)

 



 

4 (a) (b) (c) (d)

(e) (f) (g)   

2-2  



 

5 (Pressure control valves No.1)

(Flow control valves No.1) ( :NCMKB075-0400S)

30.1psi(2.11 ) 50 500 mm/s

3 1.9~19 L/min(

) 6

 

5 (1-to-3 quick No.1)

(Pressure control valves No.1) 3 (1-to-3 quick 

No.2) (No.2) (Flow control valves)

(1.9~19 L/min) (Sorth-wing acrylin box) (North-wing acrylin 

box) (Pressure control valves No.2)

(Air dryer) (1-to-3 quick No.3)
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6. 2 8-12mm  

2-3  



Marx generator

( )  

1~3atm

 

7 (Main valve) (Control 

valve) (Switch) (Flow control valve) (Flowmeter)

(Flow control valve) 3~9 L/min 

2~3 80%
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CH.3 (Trigatron) 

3-1  

8

(M10-1.0)

 

 

8. Trigatron ( ) 

 8mm 20 kV 15 10 

mm 30 kV  

 



CH.4   

2 1 uF (one-brick)

Marx generator

RLC  

4-1 4-2

Marx generator 4-3

 

4-1 (Self-breakdown voltage)   

9 (a) (E1 E2

) (T) (X Y)

( )  

9(b) (E1) (E2)

(T) (E1) (E2)

 

 
9. (a) (b) [Ref.2] 

 

10 (a)

(200M:100M [ ]) 2 1( : )  

35 kV

 



10(b) 9mm(6:3) 20 kV 15

 kV   

 
10. Data: 20190107_rail_gap_switch_selfBD 

4-2 Marx generation (Falling 

speed of voltage)  
(Small trigger-pulsed generator) Marx generator

11

Marx generator  

 

 

 



11. (Small trigger-pulsed generator)  

 

12 (a) 1(Test point 1) Marxgenerator

100

 

12(b) Marx -5.5  0.1 [kV/ns]  

 
12. (a) (b) Data: 20181129_Marx_OUTPUT 

4-3  

RLC

 

13(a)

13(b)

 

N  

 
13.  

 



 
14. (Two-stage) Rogoski  

 

13(c) Pearson current monitor

100 M ( )

0 V 14

 

 
 

γ ω  

6

5.2 kA (rise time) 0.7 us 11.7 kA

0.9 us  

 

1.6 us 250 kA 0.16 

kA/ns  
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CH.5   

5-1  

4 PVC PVC

6 8

 

 

(1) 3D ( ) 6 8

 

(2) (A B )

 

(3) (1) 3  

PVC

 

 
15. (a) (b)PVC  (c)

 (d)  

5-2  

(143.5*19*40 cm)

120 19

( - )

16 ( 3*2 mm) ( 6.5 mm)  



 

 

16. (a) (b) (c)  

 



5-3  

7 20

20 mm 500 1000

17 30mm 50mm  

 
17. mm  

5-4 ( ) 



7

18

2.5 kW

 

 
 

 )(mm)     
4040 750 2 265.25 530.5  
4040 600 14 214.46 3002.5  
4040 520 0 187.37 0  

      

      
 TAL4040 11 82 902  

 SM816 2.5 250 625  
 P4M8 1.5 300 450  
 THL4 0.8 300 240  

-  TSB4575M8-6  16   

 TMB356 10 50 500  
 SM620  50   
 TC4040 7 12 84  

     6335 
7.  

 
18.  

5-5  



1 8

19 4 7 3.5

8 3

 

 (cm)  

 270 cm 14 

_1 ( _ ) 31.5 cm 24 

_4  ( ) 123 cm 6 

_7  ( ) 213 cm 6 

_3.5  ( ) 107 cm 1 

_8 ( ) 245.2 cm 4 

 < 30 cm 6 

 30 cm 2 

8.( )  

 
19.  

 



5-6  

1-4 100 M

  

5-7 1 M  

(

)  

( 18mm 20 90 cm)

PVC

(1 120 cm) PVC

PVC

21  

 
21.  

CH.6   

 4-3  



 4-3  

  

  

   



CH.7   
[1] Physics of Plasmas 20, 042704 (2013) 
[2] Foundation of Pulsed Power Technology 
[3] Mei−Feng Huang, Master Thesis, National Cheng Kung University (2017) 
[4] Sheng-Hua Yang, Master Thesis, National Cheng Kung University (2018) 
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.  

:NCMKB075-0400S 30.1psi (2.11 )

v 5~50 cm/s A 0.442 sq.inch (6.452 )  

Q= x [L/min] (=  ) v 5 50 cm/s

 

 

Q=  

 

  



.  
A v V  

V 40*24*7.5  

A y(t) dt dy  

 

 

 

 

  

 

x = 3 6 9 t = 120 180 [s] x [L/min]

A t V [%] 12
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