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Abstract— This paper provides an update on
standardization in the fields of High Altitude
Electromagnetic  Pulse (HEMP) and Intentional
Electromagnetic Interference (IEMI) phenomena. In recent
years standards pertaining to High Power Electromagnetic
(HPEM) environments, protection design and test methods
have become increasingly important. This paper will
provide an update on some recent developments in HPEM
standards.
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I INTRODUCTION

Work on the improvement of standardization for
HPEM phenomena is becoming increasingly important as
society begins to recognize how heavily it relies on
electronics-based technologies. Indeed legislators in the
US have begun to recognize the threat from HPEM
environments [1] and require infrastructure providers to
take action to address it. HPEM standards have been
developed to provide consistent and often simplified
guidance pertaining to three key areas: environment
definition; immunity test methods; and protection design.

This paper will highlight some recent developments
in these areas of HPEM standardization with particular
reference to the work of the International Electrotechnical
Commission (IEC) Sub-Committee 77C [2].

. DISCUSSION

A. IEC SC 77C Scope of Work

The Scope of Work of IEC SC 77C is presently under
review as there is interest in including information on
Geomagnetically Induced Current (GIC) environments and
protection.

GIC is produced by intense solar activity and some
types of geomagnetic disturbance are similar to the E3
component of HEMP. A formal definition of the GIC
environment is required and it is anticipated that this could
be included in a new edition of IEC 61000-2-10.

Figure 1 shows an estimation of regions of observed
geomagnetic field disturbance conditions (delta B) in
March 1989 over the northern hemisphere [3]. The GIC
produced by this storm caused collapse of the electricity
grid in Quebec province, Canada.
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B. IEMI Test Methods

Generating the IEMI test environment is often a
significant challenge but the IEC has provided a report
which acts as a directory of HPEM simulators [5].

Work is currently underway in IEC SC 77C to
produce a test method specifically for mesoband and
hyperband type disturbances [6].
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Figure 1. Estimate of one geomagnetic storm-produced
disturbances during 1989.

C. HEMP and IEMI Protection Specification

Recently a guide to the application of HEMP and
IEMI protection for a new build or an existing facility has
been developed [7]. The paper will provide details of this
and other important new developments in HPEM
standardization.

REFERENCES

[1] H.R. 1073, Critical Infrastructure Protection Act, signed into
law on 12/23/16 (P.L. 114-328).

[2] Radasky W. A. and Hoad R., “Status and Progress of IEC SC
77C High-Power Electromagnetics Publications in 2015,
Proceedings of IEEE EMC Europe 2015, Dresden, Germany

[3] Kappenman, J. and W. Radasky (2005), “Too Important to
Fail,” Space Weather, 3, S05001, doi:10.1029/2005SW000152.
[5] IEC 61000-4-35: 2009, “HPEM Simulator Compendium”.

[6] IEC 61000-4-36 Ed. 2.0 “IEMI Immunity Test Methods for
Equipment and Systems”, DRAFT (2018).

[7] IEC 61000-5-10 Ed. 1 “Guide to the Application of HEMP
and IEMI Publications”.


mailto:rhoad@qinetiq.com
mailto:wradasky@aol.com
mailto:edls@unm.edu

