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Development of Gas Puffing INPIStron for Pulsed Power Supply

TE K& kB M i R
(Kil-Soo Seo * Young-Bae Kim + Kuk-Hee Cho - Hyeong-Ho Lee)

Abstract - Closing switch, key component of pulsed power system, is constructed simply and used frequently due to
the easy control and manufacture of one. The kind of one are spark-gap, triggered vacuum switch, pseudo-spark switch
and INPIStron. But the electrode of spark gap switch is damaged with the hot spot by Z-pinch and then the life of one
become short. INPIStron with inverse pinch effect has long life but it is difficult trigger system to provide uniform
discharge between cathode and anode. In this paper, the design and manufacturing of INPIStron with gas puffing trigger
method in order to supply uniform discharge inter-electrode and the performance of the developed INPIStron applied to

500[kA]-2[M]] pulsed power system is presented.
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Fig 1. Relationship between energy and output power
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3 2. INPIStron# spark gap® 7|3 EA H=m
Table 2 Comparison of electrical characteristics
for INPIStron and spark gap

Parameter Spark gap | INPIStron @9
Capacitance 8.21 821 uF
Capacitor energy 1.65 1.65 kJ
Operating voltage 20 20 kV
Cycle period 114 9.6 us
Rise time 29 1.9 us
Ring frequency 877 104.1 kHz
Total resistance 27.01 25.35 mQ
Total inductance 399 283 nH
Switch inductance 147.8 17.6 nH
External inductance 2512 265.4 nH
Switch capacitance 14.7 2199 pf
Switch impedance 100.27 894 Q
Damping factor 3.38%10* 4.47%10° Qs
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Table 3. Comparison of current density and arc plasma
cross section area for INPIStron and spark gapl(l16]

Parameters Spark gap|INPIStron| Unit
Peak current 96 96 kA
Inner radius of plasma 0 29 o
column
Outer radius of plasma 9 33 -
column
Effective area 12.56 778 il
Current density 7643 123 A/mr
Current density squared J¢| 55.7%x10° | 15129 |(A/mr)*
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