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The elementary capacitive bobbin is wound on extractable arbor before to be flattened  

Power Film Capacitors
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The 2 film technologies : FOIL vs METALLIZED 

FOIL METALLIZED

5 layers of paper or 2 minimum layers of film Only 1 layer of metallized film

Aluminium metallization 100 ÅAluminium foil : 5µm



The Gate Segmentation limits the Self Healing Energy

The Controlled Self-Healing by segmentation : KAVX patent on 1976



The Gate is acting as a fuse, the self-healing energy is

limited by the sensitivity of fuse gate

The Controlled Self-Healing by segmentation : KAVX patent on 1976



The Gate is designed to have no risk to reach the 

avalanche area inducing potential destruction

The Controlled Self-Healing by segmentation : KAVX patent on 1976

Avalanche area



FIM TECHNOLOGY with Controlled Self-Healing

Film

Impregnated

Metallized

Film : High Cristallinity rough polypropylene (95°Cmax)

Metallization : Al and Zn reinforced edge

Elementary cap :  soft flat bobbin

Impregnation : rapeseed oil

Voltage range : 1800Vdc up to 100kVdc

Electrical field : 288V/µ(264V/µ) - 100000h - 70°C(80°C) Hot Spot

Elementary flat bobbin



FIM TECHNOLOGY with Controlled Self-Healing

Elementary flat bobbin

Internal design



FIM TECHNOLOGY with Controlled Self-Healing

DC Link and Resonant Filter

Energy Bank for Power Supply

TRAFIM products
1,8kV - 6kV

FILFIM products
6kV - 100kV

DC Applications



2000µF-1800Vdc – 200Arms – 100,000h Evolution

FIM TECHNOLOGY with Controlled Self-Healing
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2000µF-1800Vdc – 200Arms – 100,000h Evolution

FIM TECHNOLOGY with Controlled Self-Healing
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DC voltage lifetime expectancy typical curve

FIM TECHNOLOGY with Controlled Self-Healing



DC voltage lifetime expectancy typical curve

FIM TECHNOLOGY with Controlled Self-Healing



Destruction tests on FIM Capacitors

24h step stress



DC voltage energy bank

9x(0,2F / 1650V-1500kg) 

Flicker smoothing in ESRF Grenoble



DC voltage energy bank

50Hz/60Hz Converter fo NATO warships : 7,4MJ

12x(0,07F / 4200V - 2100kg) 



DC voltage energy bank

POPS A & B in CERN : 20MJ + 15,2MJ

Energy DC storage bank : 0,65F/5000V/3600kg : 815kJ



FIM TECHNOLOGY : Controlled Self-Healing

Discharge Applications

DISFIM products
1,8kV - 100kV



FIM TECHNOLOGY : Controlled Self-Healing

Discharge Applications



C=865µF - Uch= 10.75kV - I²t= 500kA²s

Foil technology : paper + castor oil

Metallized technology : polypropylene +  rape seed oil

Discharge capacitors for Electromagnetic guns



DFM 4  600V/µm
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Charging time: 46s

Hold time: 10s

Cycle time: 120s

Reversal: 12%

Period: 10,8ms

Discharge capacitors for Electromagnetic guns



300µF / 24kV
445V/µm – 900J/l

 3520 caps (300µF - 24kV – 87kJ – 111kg) = 306MJ – 390,000kg 

Discharge capacitors for Power Fusion Laser in CEA 

DFM3 technology – 445V/µm – 15,000 shots – 10% reversal - 900J/l



FILM FOIL TECHNOLOGY : discharge capacitors :

Discharge Applications for HV Marx generator :

Typical characteristics :
- C=1µF
- Uch = 100kV
- Ip = 100kA
- Ls <50nH

Paper + aluminium foil + castor oil : obsolete technology due 
to poor quality of paper



The 2 film technologies : FOIL vs METALLIZED 

Technology FOIL METALLIZED

Electrode 20µm aluminium 100Å aluminium vacuum spraid

Dielectric Paper or Paper + film Polypropylene

Oil impregnation Castor oil Rape seed oil

Density of energy Up to 500J/l Up to 2200J/l

Peak current « no limitation » (*) Limited by metal spraying length

I²t « no limitation » (*) Limited by metal spraying length

Serial resistance Not relevant m scale

Serial inductance <50nH « up to 100kV » (*) Depending of voltage « 50nH/10kV »

End of lifetime Not predictable Capacitance measurement

Main failure mode Short-circuit (explosion) Capacitance lost

Future Paper obsolescence Mature phase

Polypropylene is and stays the best dielectric compromise : performance vs quality vs cost

No better film on the market
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