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Figure 5-56. Effect of adding shielding gaskets on connector shielding
effectiveness. (Source: ref 5-16)
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Figure 5-57. NKormalized transfer impedance for solid cylindrical shields.
(Source: ref 5-31)
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Figure 5-58. Magnitude of the transfer impedance of rigid steel conduit.
(Source: ref 5-31)
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Figure 5-60.

(a) Vertical: 1000 x 50 mv/div
Horizontal: 200 usec/div

(b) . Vertical: 1000 x 50 mV/div
Horizontal: 500 usec/div

Diffusion signal for 1-inch galvanized steel conduit showing
sense wire voltage.
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Flaw impedance (Zy) of 0.038-millimeter (0.015-inch) wall flex-
joint with and without copper strap. (Source: ref 5-17)
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Figure 5-62. Flaw impedance (Zp) of 0.76-millimeter (0.03-inch) wall flex-

joint with and without copper strap. (Source: ref 5-17)
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Type C conduit body. (source: ref 5-17)
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Figure 5-65. Machined conduit body cover for HEMP hardening.
(Source: ref 5-17)
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Figure 5-66. "Wrap-around" junction box cover. (Source: ref 5-17)
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Ferrite bead on wire and ferrite bead equivalent circuit.

Figure 5-72.
(Source: ref 5-32)
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Figure 5-73. Filter pin connector design. (Source: ref 5-7)
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Figure 5-74.

o

SHUNT CONFIGURATION

SERIES CONFIGURATION

shunt and series transformer wiring configuration.

(Source: ref 5-32)
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Figure 5-75. Typical shielded door closures. (sheet 1 of 2)
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Figure 5-75. Typical shielded door closures. (sheet 2 of 2)
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Figure 5-76. Emergency escape hatch configuration. (Source: ref 5-7)
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Figure 5-77.
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AL D W0

WELDBEAD OR SOLDER
(CONTINUOUSLY FUSED
TO METAL ALONG THE
PATH SHOWN)

Typical welded screen installation over a ventilation aperture.
(Source: ref 5-3)
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CIRCULAR CLAMP

POSITIONING PINS

IF REQUIRED
POSITIONING PINS
IF REQUIRED

ENOUGH SCREWS OR OTHER FASTENERS
TO OBTAIN CONTINUOUS CONTACT ALONG

ELECTRICALLY CLEANED METALLIC

MATING SURFACES

Typical clamped screen installation over a ventilation aperture.

Figure 5-78.

ref 5-3)

(Source:
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METAL PARTITIONS WELDED, BRAZED OR
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Figure 5-79. Honeycomb material for shielding air vents. (Source: ref 5-7)
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Figure 5-81. Air vent HEMP protection design. (Source: ref 5-7)
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Figure 5-82.

STEEL ENTRY PANEL

CONTINUQUS
CIRCUMFERENTIAL

WELD

UNSHIELDED SIDE

SHIELDED SIDE

Conduit or metal pipe penetration design. (Source:
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STEEL ENTRY PANEL
TO ANTENNA
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COLLAR TO EMP SHIELD

\—

PERIPHERAL SOLDERING
OR BRAZING OF COLLAR
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A PROTECTED INTERIOR
PENETRATION COLLAR

COLLAR DESIGN
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PERIPHERAL BRAZE OR

SOLDER ABOUT WAVEGUIDE
SURFACE
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PIPE AND COLLAR DESIGN

Figure 5-83. HEMP protection for waveguide entry. (Source: ref 5-7)
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CONTINUOUS CIRCUMFERENTIAL

STEEL FLOOR DRAIN WELD

STEEL SHIELDING PLATE

METAL PENETRATION PIPE
CONCRETE SLAB

METAL-PLASTIC COUPLER

NONMETALLIC WATER
SANITARY LINE

FLOOR DRAIN AND PIPE PENETRATION

Figure 5-84. Plastic pipe termination practices. (Source: ref 5-7)
(sheet 1 of 2)
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Figure 5-84. Plastic pipe termination practices.

(sheet 2 of 2)
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Figure 5-87. Effects of poor bonding on the performance of a power line
filter. (Source: ref 5-6)
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BONDING AREA
(CLEAN BOTH MEMBERS
OVER ENTIRE MATING
SURFACE +1/8 IN.)

DO NOT REMOVE FINISH FROM
UNDER BOLT HEAD OR NUT

Figure 5-88. Bolted bond between flat bars. (Source: ref 5-6)
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Figure 5-89. Bracket installation (bolt). (Source: ref 5-6)
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CLEAN TO BARE METAL 1I/8 IN. LARGER THAN
CONNECTOR UNLESS MOUNTING AREA IS
FINISHED WITH CONDUCTIVE COATING

REFINISH AFTER

INSTALLATION \
<
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™~ MOUNTING SURFACE

Figure 5-90. Bonding of connector to mounting surface. (Source: ref 5-6)
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REFINISH AFTER INSTALLATION

1-i/2 DIAMETER OF
CLEANED AREA

Figure 5-91.

CLEAN TO BASE METAL
AREA |-1/2 DIAMETER
OF TERMINAL

Bolting of bonding jumpers to flat surface. (Source: ref 5-6)
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CLAMP (MATERIAL: AS APPLICABLE TO TUBE)
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Figure 5-92. Bonding to rigid conduit. (Source: ref 5-6)
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Figure 5-93. Equivalent circuit for bonding strap. (Source: ref 5-6)
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Figure 5-94.
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True equivalent circuit of a bonded system.
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Figure 5-95. Techniques for protecting bonds between dissimilar metals.
(Source: ref 5-6)
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Figure 5-96.

Zonal grounding.
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Figure 5-97.
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Minimum earth electrode system configuration for rectangular-
shaped facility. (Source: ref 5-6)
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Figure 5-98. Electrode configuration for irregular-shaped facility.
(Source: ref 5-6)
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EQUIPMENT REQUIRING

A MULTIPLE POINT
GROUND SYSTEM ——___

"EQUIPOTENTIAL" OR
MULTIPLE POINT
GROUND SYSTEM —— |

[~

~—ZONAL BOUNDARY

SINGLE POINT
GROUND SYSTEM

SINGLE POINT ZONAL
BOUNDARY GROUND

Figure 5-100. Typial hybrid ground configuration.
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Figure 5-101. Typical ground configurations for HEMP protection.
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