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Fast Protection for Capacitor Bank with High Specific Energy Storage
in SG-[ll High Power Laser Energy Module

LIU Ke-fu QING Shi-hong LI Jing YAO Zong-gang PAN Yuan
Pulsed Power R & D Center Huazhong University of Science and Technology =~ Wuhan 430074

Abstract This paper analyzes the necessity of fast protection for capacitor bank with high specific storage used in SG-Il high
power laser. A technical scheme with inductor and tailor-made fuse was proposed. Especially the design of fast protective fuse was
introduced. The experiments demonstrated that the fast protective fuse can take action within a quarter of first cycle of current and
limit the voltage reversal under 10% . The design of the protection can meet the project requirements and can reduce the damage
of PPS to the lower extent and provent the personnel safe and collateral property from the all threats.
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capacitor bank with protection function pre-ion branch 19 paralel sete of flashlamps pairs
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Fig.1 A practical schematic circuit of the power supply with protection functions



4 I 319

v LC/2 K
5
3.2
2.3
1 v L/C
©o O max
2 k k 3~5
9
10 Ruax ~ 2k L/C = punl/S 3
3
3 10
3.3
4
e=pol+a -0 4
4
3 [(;[()L d¢ .
; 5
cyA? T %
5 0 c
J/kg K7 kg/m’
A m2 (00 60
Om «a K~!
3.1
Tucker 3
5
3
“ n “ ” 4
Il
"i2di
Ll)jzdl = L)Sz = K 1
[ i2de
0
S = X 2
i Uy=10kV C =83.26 pF L =235.3 uH R

10% =2.550Q 2 2 2.98



29

320
kA 1.5 -
1 current without fuse
kA 550 us "2 current willh l':.lse
i
2
£ 1
:: ’ Ll Lyt
] v
2
b
< !
- 100ps diy
4
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Fig.2 Over load current waveform
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Fig.3 Test circuit for fuse action Fig.5 Voltage waveform of a fuse action
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