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Abstract

In this study, Chapter 2 describes the outline and definition of high-power electromagnetic wave (HPEM),
and the characteristics of EMP waveforms. In Chapter 3, the US military standard specifications are
investigated and analyzed for EMP test and evaluation standards and items. In the conclusion part, the
standards and items applied to each weapon system, equipment/sub-system, and parts/materials for the
minimum EMP resistance performance evaluation standards and items of the weapon system are summarized

and described.
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Figure 2. Classification of high—power
electromagnetic wave(HPEM)[1]
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Figure 3. Principle of HEMP Generation in
Nuclear Explosion[3]
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Figure 5. Waveform of E1, E2, E3 of nuclear
EMP (HEMP)[4]

Table 1. Electromagnetic Pulse (EMP) Frequency
Characteristics (KICI, 2016)

Peak Amplitude

E1

Early (Fast Gamma rays) 50 kv/m
E2a

Middle (Scattering Gamma rays) 100 V/m
E2b

(Neutron Gamma rays)

E3

Late (Electrohydrodynamics) 38V/m

Figure 643 olgfgt BA9] EAo] wjat 714
A ¥ EASZ 7L Qiok

Figure 4. Frequency characteristics of nuclear
EMP (HEMP) & non-nuclear EMP waveform([2]
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Figure 6. Influence of HEMP Waveform
Characteristics[5]
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~ 1.5GHz W99 Fu= RS 7IA1 9les,  [EC 61000-2-13 A4 AAEL & H9

FSAIo] 9F 50 usS] o WY Hret EMPS] &2 Table 29} .
2ZAAUWB)T 4] FE3KDS) 49t 1 3719} 2ol & EMP} ]3] EMP EAYAA]of] o

&9 AAHHPEM) Al2o] tigh @Ae] FrIqAE o EA4E RARICH, & Aol Fr1AA

Table 2. Specifications and shapes for non-nuclear EMP[7]

DS * Frequency : 80~500 MHz  « Duty cycle : 10 Hz
cnerator * Pules : sine wave * Electric intensity : 120 kV/m
9 * Volume, Weight : 1.8x1x2.4m, 150 kg : 4
DS * Frequency : 600 MHz * Duty cycle : 10 Hz
cnerator | Pules : sine wave * Electric intensity : 150 kV/m ‘
9 « Volume, Weight : 0.5x0.34x0.2m, 17 kg
HPM * Frequency : 2.45 GHz * Oscillator : Magnetron
enerator | Output Power(Max.) : 1 kW
9 « Volume, Weight : 0.2x0.2x0.4 m, 15 kg
* Pules width : 1ns * Duty cycle @ 100 Hz
uwB * Pules : Bipolar Pulse * Electric intensity : 60 kV/m

generator | * Frequency : 200 MHz ~ 2.1 GHz
* Volume, Weight : 0.9x0.3x0.2 m, 27 kg

* Pules width : 1ns * Duty cycle @ 100 Hz

UwB * Pules : Bipolar Pulse * Electric intensity : 150 kV/m
generator | * Frequency : 500 MHz ~ 2 GHz
* Volume, Weight : 1.2x0.5x0.5m, 35 kg
* Pules width : 1ns * Duty cycle @ 100 Hz

UwB * Pules : Bipolar Pulse * Electric intensity : 500 kV/m
generator | * Frequency : 500 MHz ~ 2 GHz
* Volume, Weight : 1.4x0.5x0.5 m, 42 kg

Table 3. HPM signal generator specifications[6]

EMP Type LovellkV/m]

HPM, CW, 500 MHz 1.52 300
HPM, CW, 1 GHz 3.04 300
HPM, CW, 2 GHz 6.09 300
HPM, CW, 3 GHz 9.13 300
HPM, Hypo Band or Narrow Band, 0.4 ~ 15 GHz 2.30 3000
HPM, Hypo Band or Meso Band, 0.2 ~ 5 GHz 5.00 3000
SUB Hyper Band, Hyper Band, 100 MHz ~ 3 GHz 2.30 0.5
B.1 Low Tech Generator, 2.45 GHz 25.00 Waveguide
B.2 Medium Tech Generator 20.00 0.3
B.3 High Tech Generator 41.60 Near field
B.4 High Tech Generator 27.60 Far field
Electromagnetic Wave Attack Radiated(JOLT) 500.00 100
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Figure 8. EMC/EMP standards and test verification items[8]
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Table 4. EMP Immunity Performance Verification
Application Standard Items

Application Item

System | MIL-STD-464D EMP
Ground 1\ oTD-188-125-2 | SE. PCI, CWI. TLI
mobile C4l

[tem or CS115, CS116,
sub—system MIL=STD-461G RS105

3.2. EMP 4537t Ex}

EMP Al 9I0 214 Algihake Ael 2
F 9 ax/AA, g E B AA, QAR G-I b o EMP |  Tost Evaluat

igure 9. mmuni es valuation
1213 Z12k0] A4TE(POE: Point of Entry)2 A4 ’ Flowchart(s]
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Figure 12. Shielding performance evaluation method for shielding gasket(MIL-G-83528B)[9]
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Figure 13. Shielding performance test configuration diagram of MIL-C-85485A Method 4.7.24[10]
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Figure 15. PC| performance evaluation method of filter for HEMP(MIL-STD-188-125-2)[8]
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Figure 16. PCl| performance evaluation method of filter for HEMP of RF line(MIL-STD-188-125-2)[8]
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Figure 22. CW Immersion Testing configuration (MIL-STD-188-125-2)[11]
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Figure 24. Typical threat-level illumination configuration(MIL-STD-188-125-2)[11]
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