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2.RG 1.180°| LHM ™

In accordance with the EMC practices endorsed herein, the EMI/RFI immunity
of safety-related 1&C systems should be demonstrated with a minimum of an 8
decibel (dB) margin provided above expected exposure levels from all identified
sources under any plant mode of operation (e.g., applied susceptibility operating
envelopes provide an 8 dB margin above the anticipated highest exposure levels
at the point of installation).

The EMI/RFI sources could include both portable and fixed equipment (e.g.,
portable transceivers, remote wireless 1&C devices, arc welders, power supplies,
and generators).
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3. RG 1.1802| H{A+< & (1)

Exclusion zones should be established through administrative controls to
prohibit the activation of portable EMI/RFI emitters (e.g., welders and handheld
communication devices) in areas where safety-related 1&C systems have been
installed. An exclusion zone is defined as the minimum distance between the
point of installation of safety-related I1&C equipment and the location of
portable EMI/RFI emitters. The size of the exclusion zones should be site-
specific and depend on the effective radiated power and antenna gain of the
portable EMI/RFI emitters used within a particular nuclear power plant.
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3. RG 1.1802| HiA+< 8 (2)

The size of exclusion zones should also depend on the allowable electric field emission
levels designated for the area in the vicinity of the installed safety-related 1&C system.
To establish the size of an exclusion zone, an 8 dB difference between the susceptibility
operating envelope and the allowed emissions level should be maintained.

For the operating envelope of 10 V/m (140 dBuV/m) associated with radiated electric
field susceptibility, the size of the exclusion zones should be set such that the radiated
electric fields emanating from the portable EMI/RFI emitters are limited to 4 VV/m (132
dB puV/m) in the vicinity of safety-related 1&C systems.
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3. RG 1.1802| H{A+< & (3)

The minimum distance of an exclusion zone (d) in meters should be calculated by the
following equation derived from the free space propagation model:

i J/30P.G,

= (meters)

where:

P, = the peak radiated power of the EMI/RFI emitter (in Watts);

G, = the gain of the EMI/RFI emitter; and

E = the allowable radiated electric field strength of the EMI/RFI emitter (in Volts/meter)
at the point of installation.
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3. RG 1.1802| BN +< & (3)
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3. RG 1.1802| H{A+< & (3)

Note that unintentional transmitters (welders, motors, etc.) will typically have a gain that
Is less than or equal to 1 (the gain of an isotropic emitter), and the gain for intentional
transmitters (two-way radios, cell phones, etc.) will typically be greater than 1.

Typical values for the gain of intentional transmitters might vary from 1.5 for a short
dipole antenna to 3 for a monopole antenna, and to 6 for a horn antenna.
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IEEE Std C37.90.2 (1995, 2004) : IEEE Standard for Withstand Capability of Relay Systems to
Radiated Electromagnetic Interference from Transceivers®] Annex A<l
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