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EMP Shielding Effectiveness of Water Pipe Structure Considering
Attenuation Characteristics of Water
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Additional metal shielding is installed in the water pipes used in septic tanks to protect against damage from electromagnetic pulse
(EMP) events. This shielding prevents EMP damage, but impurities present in water cannot pass through the shielding structure. Thus,
the original function of the water pipes is lost as the pipes are blocked, and an additional maintenance workforce is needed to manage
this blockage. To solve this problem, we propose a water pipe without an additional shielding structure; the proposed pipe was designed
with consideration of the attenuation characteristics of water. The immersed depth was varied from 400 mm to 800 mm, while the
diameter of the pipe was fixed at 100 mm. The shielding effectiveness increased from 70 dB to 100 dB around 2 GHz. Through the
verification process, we propose an effective design guideline that can maintain the function of the water pipe and provide protection
from EMP damages without additional shielding structure.
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Fig. 1. Loss tangent and permittivity of water according
to frequency.
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Fig. 3. Proposed water pipe structure.
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Fig. 4. Electric field distribution
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Fig. 5. SE according to immersed length of water pipe.
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Fig. 6. SE according to inner medlum of water pipe.
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