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Table 6-2. Summary of existing bounded-wave simulators 

Wave- Polar- 
Name* Location form ization Magnitude 

Interaction 
volume Status 

ALECS Kirtland AFB, NM Exe** V 50 kV/m 30x30~10 m Operational 

ARES Kirtland AFB, NM Exo V 70 kV/m 40x30~20 m Operational 

TRESTLE Kirtland AFB, NM Exo V 50 kV/m 80x80~75 m Operational 

TEFS WSMR, NM Exo V,H 65 kV/m 40x40~10 m Operational 

TEFS NSWC/WOL, MD Exo V,H 50 kV/m Modular Operational 

7‘ 
: 

_-. - 

.- .-. 
q .- 

.j- 
. 

*ALECS = AFWL/LASL Electromagnetic Calibration and Simulation Facility; ARES = Advanced 
Research EMP Simulator; TEFS = Transportable Electromagnetic Field Simulator. 

07 
I **HEMP double exponential. 
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Table 6-3. Summary of radiating wave simulators 

Interaction Angle 
Wave- Direct wave area of 

Name’ Location fora POL** magnitude/distance (‘Pl. wave) arrival Status 

Portable, 
RES I Kirtland APB, NH 

Portable, 

Exe”“” H 

RES II Kirtland APB, NH Exo 

VPD Kirtland 
APB, NH 

BPD Xirtland APB, NM 

HDL HDL, 
Biconic Woodbridge, VA 

HDL, 
AESOP Woodbridge, VA 

HDL 
VEWPS Woodbridge, VA 

NSWC 
EHPRESS Soloaons, ED 

NSWC 
EHPRESS Solonons, HD 

NSWClNATC 
EWPSAC Patuxent, HD 

NSWC/NATC 
NAVES Patuxent, HD 

DNA, 
transport- 

TEHPS able 

Exo 

Exo 

Exo 

Exo 

Exo 

Exo 

Sur- 
face 

Exo 

Exo 

Exo 

V 

V 

H 

1000 v/n 8 500 I 

1000 v/a % 500 II 

3 kV/n % 200 I 

50 kV/n % 9 m HAC’ 

15 kV/n % 100 I 

50 kV/a @ 50 m 

5 kV/n 8 25 II 
(0.25 HV pulserl 

2.2 kV/n 8 300 II 
(16 P HAG1 
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10” @ 200 a Operational 

Grazing Operational 

8’ % 300 P Operational 

Grazing Operational 

17@ fl 50 I Operational 

Grazing In construction 

lo0 @ 200 n Operational 

*RES I % II = Radiating Electroaagnetic Simulators: VPD = vertically polarized dipole; HDL = Harry Dianond 
Laboratories: AESOP - Army Electromagnetic Simulator Operations Pacility; VEWPS = Vertical Electrooagnetic 
Siaulator; EHPRESS = Electromagnetic Pulse Radiation Environnent Simulator for Ships: EHPSAC = EHP Sioulator 
for Aircraft: NAVES = Navy EW Simulator: TEHPS = transportable EHP simulator. 

**POL = polarization 
***Exe = HEHP double exponential. 

tDirectly belou antenna. 
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Table 6-4. Scaling relationships 

Model size 

Da 
Ds = -j 

Frequency 

Conductivity 

W 
S 

= Mwa 

cS 
= Mea 
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Propagation loss 

Propagation phase 

?S = Pa 

U =u 
S a 

a 
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= Ma, 

Bs = MBa 
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Table 6-5. Summary of quality assurance test methods (source: ref 6-41 
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Table 6-6. Comparison summary of shielding effectiveness test methods (source : ref 6-9) ._- :. 

Parameter Test categories 
specified 

Zcument 
Plane wave Plane wave 

Hagnetic field Electric field (ultrahigh frequency) (microwave) 

IEEE IEEE 299 299 
WTD 

NSA IEEE ML-STD NSA IEEE NSA IEEE 65-6: 299 -285 65-6’ 299 
YkSTD 
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ttTes P method does not contain preliminary procedures for checking enclosure components for leaks which are to be repaired before 
conducting primary test. 



Figure 6-l. 
Bounded wave simulators, 
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Figure 6-2. Pulsed radiated wave simulators. (sheet 1 of 2) 
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Figure 6-2. Pulsed radiated wave simulators. (sheet 
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Figure 6-4. Direct current injection testing. 

6-47 



TOROI DAL CORE 

STRUCTURAL GROUND 
(BOTH ENDS) 

CABLE 

Figure 6-5. Inductive current injection testing. 
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Figure 6-6. Direct drive test for penetrating conductor (conceptual sketch). 
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Figure 6-7. Transfer impedance/admittance test setup. 
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Figure 6-8. Alternative demonstration and test methods. 

6-51 



D.C. (A.C. EQUIV.) SUPPLY 

- - 

BUFFER ,.jT RATED LoAD [-j!, BUFFER 

EMP/RF 

*- ISOLATIfX -- 
ATTENUATORS 

+ I c I 

SIGNAL 
GENERATOR 

3 
(REF) 

RECEIVER 

MAGNITUDE / PHASE 

Figure 6-9. Response characteristic measurement. 
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Figure 6-10. Standard circuit for measuring S parameters. 
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Figure 6-11. Response measurement. (Source r ref 6-4) 
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Figure 6-12. HEMP stress test. (Source : ref 6-4) 

6-55 



OPTIONAL BIAS SUPPLY 
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Figure 6-13. TPD power attenuation test. (Source: ref 6-4) 
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Figure 6-14. Alternative power attenuation test using simulated subsystem 
impedance. (Source : ref 6-4) 
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Figure 6-15. Static breakdown voltage measurement. (Source: ref 6-4) 
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Figure 6-18. Test setup for Helmholtz coil field generation. 
(Source : ref 6-4) 
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GAP OR SEAM 

2, MATCHED TERMINATIONS OF STRIPLINE I 

t2 MATCHED TERMINATIONS OF STRIPLINE 2 

A= 20 log 141 

Figure 6-19. Parallel strip line technique. (Source: ref 6-4) 
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ATTENUATOR ATTENUATOR 

SHIELD 

C, , C2, t& ARE SHIELDED TRANSMISSION LINE CABLES KEPT SHORT AS C, , C2, t& ARE SHIELDED TRANSMISSION LINE CABLES KEPT SHORT AS 
AND USED ONLY IF NECESSARY. AND USED ONLY IF NECESSARY. 
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S=P, +d+P2 - 
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Cl* c,, c, =shielded transmission line cables kept short 
as possible and used only if necessary. 

d = shield thickness 

PI = position of transmitting antenna (2 m minimum). This 
distance shall be as great as possible, limited only 
by the power of the source. 

P, = receiving antenna placed such that a maximum indication 
of the detector is obtained (5cm minimum). 

Figure 6-21. Attenuation test for plane waves (wave impedance = 377 ohms). 
(Source : ref 6-4) 
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0 I Termination, separated layers of 377-ohm conductive plastic film, 

joined at ends and connected to conductive planes. 

2 Conductive planes, aluminum slotted longitudinally l/2 in. O.C. 8 3 Input connector, BNC or N -Type. 

0 4 Wave launcher, VI6 in. copper on l/2 in. plexiglass (cclog curve). 

0 5 Test enclosure. 

Figure 6-22. Parallel plate line. (Source : ref 6-4) 
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Equivalent Circuit of Measuring Device 

41 R2 = series isolation resistor0 

I:: II: 
= connection resistances 
= connection stray inductances 

2 =unknown bond impedance 

“I = input voltage 
V2 =output voltage 

c 
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MEASUREMENT I DI SPLAY 
UNIT 

1 LEVELING 1 

LOOP 

Block Diagram of Sweep Frequency Measurement System 
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