High current pulse power supply design

SPECIFICATIONS

PULSER: 350kA maxi, ¥z sinusoid, 100us large, 50 pulses
E:::j> per second

mmmm)> critical lifetime 13.10° pulses

mmmm)>  modularity

> | STUDY 2 SOLUTIONS:

- Energy recovery with a self

mmmm)>  Energy recovery with diode
and resistor
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High current pulse power supply design
energy recovery with self (L4)
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High current pulse power supply design

energy recovery with self : current in capacitor C1

300kA max

Current
(A)
X100k
f it
ener i
TOFF switch X2: 0.9 ms MAXI gy recovery (L4) in
0.8ms
> <« >
Pulse in Horn : 100us 40kA max
..A(mi;(c?_) 17.2ms 77.4ms 17 .6ms 77 .8Bms - 78.0ms B.2ms T78.4ms 18.6éms 718.8ms
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High current pulse power supply design

energy recovery with self :
critical constraints on capacitor C1

80V - =
\ .
| SO N Y r
Voltage 0 \\ /
V)  eedeeddadedad
X100 . - /
|._INegative Voltage : 1|35ms... |/
ov i :
i
Pulse in ';or‘;nl: 190ps :
\ FOFEE-switch-X2::0:9'ms /tllcﬁgy ecovery in0.8ms
| : e
1
_82:.8]'&8 77.2ms 77.6ms 78.0ms 78.4ms 78.8ms 79.2ms
ViCl:2) p_—

critical negative voltage on C1: - 8000 V
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High current pulse power supply design

energy recovery with self :
reverse voltage constraints on thyristors X1 & X2

Voltage 100V /
V) A Eeccshiacs)

X2 : supply
horn

X100
-ov P '
< >
l X1:ON
-100V
X2 :ON
Pulse in Horn
X1 : recovery
L4
=200V
critical voltage on X2 in OFF state : more as -22KV
_30?’\6‘:.8m5 77.2ms 77.6ms 78.0ms 78.4ms 78.8ms 79.2ms
VI(XZ2:RA,X2:K) V(X1:A,X1:K) rime

Project EUROnNnu Phone CNRS-IPHC Pascal POUSSOT 5

Meeting May,2 2011 (France, Strasbourg)



High current pulse power supply design

energy recovery with diode D5 and resistor R6

PW =0.0168
Start & Stop Charger LLbr
Inductance Charge i
L5 R12 R13 D4 0 R9 L7
° AAA AN H AN ‘Y " A A ,\., 1 &
30mH 2.88cohms 0.5mohms 2%0,8mohms 2*30nH X2
2 Thyristors in serial
E a R8 §0.3mohm5
EE 2“57 8% L9 Transmission Line : |30 Meters
" L8 go.mpn
'g Ll
Large CAPACITOR Cl g3 R11
= 0.2mohms §R5 E
5800VDC [SUPPLY . R6 & D5 recovery R10 3 0.18mohms
I D5 HORN
L3 §0.3FH
R6 25 ohms
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=
0
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High current pulse power supply design

energy recovery with diode and resistor
(vs R6 = 110 25 Q)

Voltage (V)

Current (A)
X100

Reverse voltage on capacitor C1 X100k Current in horn
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40.00 \ R6=1Q

\ =
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77.0400ms 77.0800ms 17.1200ms 77.1600ms 77.2000ms 17.2400ms 77.00143ms 77.04000ms 17.08000ms 77.12000ms 17.16000ms 17.20000ms 77.24000ms
o W{Eh2) oo =T(LY)

Time

maxi reverse voltage (60us) : -2KV to -5.5kV
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High current pulse power supply design

energy recovery with diode and resistor

Critical reverse voltage
on switch X2 (supply horn)

120V

Voltage
V) 80V
X100
40V
:X2.0ON
] B Py
Pulse.ini:Heorr X2 OFF
—P < >
; e
-40V
T6.6ms 76.8ms 77.0ms 77.2ms 77.4ms 77.6ms 77.8ms 78.0ms
V({X2:A,X2:K)
critical reverse voltage : - 3000 V
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WORK PLANNING
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High current pulse power supply design

Comparison between 2 methods
(recovery on L4 OR D5&R6)

DEFINE LIMIT MODULE (ex 1000V-15kA)

‘ respect critical limits characteristics of X2 and
capacitor C1 (vs lifetime of 13.10° pulses)

‘ effect of SNUBBER on limitation of reverse voltage on
X2 (and dV/dt)

‘ thermal dissipation to evacuate

DEFINE POWER SUPPLY

- electric consumption and thermal dissipation

COST of the 2 SOLUTIONS
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