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A
[ty at some Debye length (~100m)
rge stored in the spacecraft _
8 (Qga7) is proportional to absoluts]
llage reached (Vsar) : Qsar=CoarVamg
AT value some hundreds picofarad

i'to 10 particule/cm?

- 200pF

Infinity (Voltage Reference)
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The ESD

U The blow-off laslts some ps

(charge stored in absolute capacitance leaving the spacecraft)

UThe flashover starts afier blow-off and lasts some hundreds |s
(charge stored in coverglass capacitance neutralized during flashover
propagation)

LiThe plasma makes the gap conductive in 100 ns

LiGap is conductive during the electrostatic discharge

UThe secondary arc starts after 100 ns and lasts at least during the
fiash-over propagation

Al the energy stored and power available during that period of time
shall be represented in the setup. The way this energy is released
versus time shall be represented.

Oif the secondary power (Solar array power) is sufficient the arc may
be self sustain.

LDamages encountered drastically depends on the energy delivered
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What is available to perform a qualification test in the
laboratory ?
mA sample

+ Front face description of Stentor Solar Armay sample

+ - dimensions : 187x150x20mm

+ - Front face is partially covered by Kapion (50 pm)
+ - GaAs Cells dimensions {mm) : 40x40

And a discharge
to reproduce ...

mA vacuum chamber
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How to reproduce a string (1/2)

A

) =ZNT;:;| 7

m lissing inductance and itance need to be adapied foreach stiri
configuration (more thflailsp::d howr o0 do in the paper) i
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How to reproduce a string {2/2)

= The string has to be connected to a source able to provide the
current in some hundreds nanoseconds and with a mited oaxinmun
current in the same range of tame.

= To be representative in the very beginning of the secondary arc
{remember 100 ns) the current shalll alreadly flow through the cells.
{diode commutation time too bag). '

T=RC>Tieuiiage
of=
Solar
Simulator :

midd section current or battery curmrent if needed.
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Samples in the vacuum chamber

Representativity of test

minductance is generally not taken into account, parasitic capacitance
more often. Winng has to be reproduce.

= Take into account retum current.

m Tests are made in plasma but the representativity is not fully
achieved and demonsirated.

+ In plasma fests are made at lower voltage {around -500V instead of -5kV},
o conserve enengy (E=1/2C\?) capacitance should be increased by a
factor of 100. In that case the way the enengy is released is no more
representative verses time

+ A capacifance of 300 pF empties out fasier than a capacitance of 30 nF

mA flash-over is a slow process which need to be reproduced.
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A single ESD with C,,;~300nF on a IBF Si Cell

Is it representative ?
Yes, if the test setup was representative

S o o

CNES-ONERA flashover simulator (patented)

ks

S, ully adaptable to each case — 13,4 m? was installed in the vacuum
The total capacitance charged was Gy, =8,25)F
It is possible to drive the energy available thanks to adapted length of wire
 Zexd Cylimter Sorfars AAmt —2,71pF
st Cylimder Sarkace - 6w’ —+ A 8EpF

ik 172 dine nmbare (4 5 - 12w e B, ApF o
e ] Toviall Semfies = 1A m e
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Neutralisation currents measured on each element mﬁmﬂ
; - . as = 500V
2 half disks + 2 cylinders
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Neutralisation cumrents measured on each element Hectrons
2 half disks + electron beam Vbias = 5000V
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Conclusion - Recommendations

= Reproduce what you see on your panel {it is not so diffacult)

mAlways keep in mind which energy is available in the setup and when
it willl be delivered if you want to be representative

m Be able to demonstrate the representativity of your setup shows that
it is well understood.

mValidation of large flashover discharge stilll has to be done on a real
flat panel. Here, flashover propagation distances are lower because
the different panels are curved. This is only a samulator where 13.40m®
of flashover were represented.
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