
Test facilities for electromagnetic hardening 

Susceptibility Tests 

Characterization Tests 

Identifying physical quantities 
and parameters to improve 

system modelling 

SGEMP Current Injection Test (CIT) facility 

s 

Transfer Impedance (Zt) Measurement Bench 

Mode-Stirred Reverberation Chamber 

NEMP Simulator 

- 100 kV driving generator 
 

- Biexponential shaped signal : 
10/250 ns 
 

- Maximum electric field : 50 kV/m 

High Power Micro-Wave Generator 

- 50 kW class magnetron oscillator 
- Center frequency: 10 GHz 
- Pulse width: 10 µs  
- Pulse repetition rate: 100 Hz 

Lightning, NEMP and SGEMP Generators 

- Short pulses, multiburst and 
multistroke: 
 
- Damped sinus: 1 – 50 MHz 
- Bi-exponential (rise time / width): 

0.1/6.4 µs or 6.4/70 µs 
 

Flaubert Flash X Ray machine 

- High current Marx Generator: 200 - 350 kA 
- Vacuum chamber: 10-5 torr 
- Emission of low energy X-rays: 10 to 200 KeV 
- Fluence: 10-5  to 10-4 cal/cm2 

- Frequency bandwidth: 400 MHz – 6 GHz 
- Maximum field strength: 1000 V/m 
- Test volume: 2.3 m x 1.3 m x 1.6 m 
- Stirred or continuous mode: homogeneous 

and isotropic field 
- Pulsed and AM modulation 
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        « SISSI » (Système d’Injection 
SGEMP par Sphères Isolées), was 
developped by Nuclétudes in the 
1980s. 

Simulating SGEMP current 
injection test on systems 

Characterizing shielding effectiveness 
of cables and connectors 

SGEMP effects characterization and 
susceptibility tests for cables and 
electronic boxes 

- Radiated field 
susceptibility tests 

 
- Shielding effectiveness of 

cables 

Nuclear EMP (E1) susceptibility tests on subsystems 

High power radiated field 
susceptibility tests 

Lightning, NEMP and SGEMP 
induced transient susceptibility 
test on electronic boxes and 
systems 

Testing equipment resistance 
to radiated and induced 
electromagnetic threats 

Set up by Nuclétudes in the 2000s 

Operational since 
2013 

« MAGI », designed by 
Nuclétudes, is being used 
since 2013 

- Injection current: 20 A 
- Electric field: up to 6 kV/m 

Sub-GigaHertz bandwidth 
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- Slow waveform : 50/500 µs 

system 

surface current 

*
 NEMP: Nuclear Electromagnetic Pulse   -    SGEMP: System-Generated Electromagnetic Pulse 

88 cm 


