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NUCLEAR REGULATORY COMMISSION
10 CFR Part S0

V3 fEaed P18

[Docket No. PRM-50-56])
Richard P. Grill; Denial of Petition for Rulemaking

AGENCY: Nuclear Regulatory Commission.

ACTION: Denial of petition for rulemaking.

SUMMARY : The Nuclear Regulatory Commission (NRC) is denying a petition for
rulemaking (PRM 50-56) submitted by Richard P. Grill on August 16, 1891. The
petitioner requested that the NRC amend 10 CFR Part 50, "Domestic Licensing of
Production and Utilization Facilities," and issue new regulations, as
necessary, to add lightning induced and other electrical transients to the
required 1ist of phenomena licensed nuclear power ﬁ]ants and other nuclear
facilities must be designed to safely withstand. The petition is being denied
because the design and construction of existing nuclear power plants
adequately protect plant electrical systems from the effect of electrical
transients, and there is no evidence at this time that electrical systems and
components were not designed to withstand the effects of electrical transients

in such a manner as to require additional generic regalatory action.

ADDRESSES: Copies of the petition for rulemaking, the public comments
received, the NRC internal report “Report on the Sources and Effects of
Electrical Transients on the Electrical Systems of Commercial Nuclear Power

Plants,” and the NRC's letter to the petitioner are available for public

l
02170125 930108 0 A
A PR | ik o 1B



inspection or copying in the NRC Pubiic Document Room, 2120 L Street NW.
(Lower Level), Washington, DC, 20037.

FOR FURTHER INFORMATION CONTACT: Chris Rourk, Office of Nuclear Regulatory
Research, U.S. Nuclear Regulatory Commission, Washington, DC 205.°, telephone

(301) 492-3938.

SUPPLEMENTARY INFORMATION:

I, The Petition
I1. Basis for the Petitioner’s Request
[11. Public Comments on the Petition

' Reasons for Denial

I. The Petition

In a letter dated August 16, 1991, Mr. Richard Grill filed a petition
for rulemaking with the NRC. The petition requested that the NRC take the
following actions:

(1) Amend the regulations or issue new regulations as necessary to add
Tightning-induced and other electrical transients to the required list of
phenomena licensed nuclear power plants and other nuclear facilities must be
designed to safely withstand,

(2) Perform a comprehensive study to determine the current state of

knowledge of electrical transients,
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One commenter, a citizen group, believes that electrical transients in

nuclear power plants present a safety hazard, based upon NRC generic
communications regarding operational events cause by radio frequency
interference (KkFI), lightning, geomagnetically induced currents (GIC), and |
battery failure. In addition, they believe that the Individual Plant I
Examination of Extcrnal Events (IPECE) for Severe Accident Vulnerabilities
program should have included a review of the potential effecis of lightning
for all licensees, not just those licensees who have experienced adverse plant
effects from 1ightning besides loss of offsite power.
Two of the above three commenters suppert the petition because of the
perceived delicate nature of solid-state electronic devices, and the belief
that these devices will not be adequately protected in the absence of
regulation by the NRC.
One commenter, a public utility, was opposed to the petition because
research has not yet proven the need for any rulemaking, or the extent of
rulemaking if a need is shown. I[f the order of proposed actions in the
petition were accepted, licensees would be reqrired to take actions prior to

the issuance of any guidance.
IV. Reasons for Denial

The NRC has considered the petition, the public comments received, and
other information and has concluded that the issues raised in the petition,
though valid concerns, do not warrant new staff regulatory positions for

existing plants. The following discussions address the issues raised in the

petition.






applied in the design of the electrical contrel and instrumentation systems;
(2) the great majority of electrical systems and componants in nuclear power
plants were qualified for operability in the electromagnetic environment of
these plants en the basis of prior operational experience in similar industry
applications; and (3) the equipment and systems deemed to be particularly
vulnerable, such as those utilizing solid state components and circuitry, were
required to be wualified for operability in the electromagnetic environment by
appropriate type testing before being approved for nuclear power plants.

The NRC next thoroughly reviewed the technical literature regarding
sources of electrical transients. This review and oth_r bases for the staff’s
conclusions are documented in an internal NRC report entitled “feport on the
Sources and Effects of Electrical Transients on the Electrical Systems of
Commercial Huclear Power Plant," which is available for public inspection or
copying in the NRC Public Document Room. It was determined that potentially
dangerous electrical transients are not generally transmitted to electrical
systems or components in the power generation plant from the power
transmission system. There are only four physical mechanisms by which an
electrical transient can be transmitted to an electrical system or component,
all of which are well do.umented in the technical literature and are generally
considered in the design of nuclear safety-related electrical systems. First,
the transient may enter via a transmission line that carries power or data to
or from the system or component. Second, the transient can enter via
capacitive (electric field) coupling of the system or component to the source
of the transient., Third, the transient can enter via inductive (magnetic
field) coupling of the system or component to the source of the transient.

Finally, the transient can be caused by ionized particles impinging on the









required. Licensees have been notified of tmis positior by Sunplement 4 to
Generic Letter 88-20, which includes NUREG-1407, "Procedural and Submittal
Guidance for the Individual Plant Examinat‘on of External Events (IPELE) for
severe Accident Vulnerabilities,” June 1991, a3 guidance. However, cperating ;
events which have been studied to date have not revealed any significant
concerns. Therefore, there is no need to extend tt IPEEE review to consider i
other potential effects besides loss of offsite power to plants which have had %
no operating experience with such effects, as requested b, one commenter, :

The on-going staff reviews of advanced 1ight water designs are more i
focused in regard to the “nplication of General Dasign Criteria 2 and 4 in the :
review of these designs for protection against electrical transient phenomena. |
The NRC staff i¢ revieuing the advanced designs against the Electric Power
Research Institute's (Erdl) requirements that address 1ightning protection, 1
grounding, surge withstand capability, electromagnetic interference (IMl) and :
electrostatic discharge. EPRI's requirements are based upon good engineering !
practices and established industry standards. The NRC staff is also E
evaluating the above criteria for inclusion in the “Inspection, Tests,
Analyses, and Acceptance Criteria/Design Acceptance Criteria (ITAAC/DAC)"
verification programs that will be implemented ~a .dvanced designs. More
information on this subject is provided in SECY-92-53, "Use of the Design
Acceptance Criteria during 10 CFR Part 52 Design Acceptance Reviews," which is
also available in the NRC Public Document Room,

Copies of NUREG-1407, NUREG/CR-3591, NUREG/CR-4674, and NUREG/CR-3069 ’

may be purchased from the Superintendent of Documents, U.S. Government

available from the Naticnal Technical Information Service, 5285 Port Royal

i

Peinting uffice, P.O. Box 37082, Washington, DC 20013-7082. Copies are also
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Road, Springfield, VA 22161. A copy 1s also available for inspection and i
copying for a fee in the NRC Public Document Room, 2120 L Street, !W. (Lower
Level), Washington, DC.

J
The petitioner also requested the reason that the Draft Regulatory Guide |
RS 705-4, "Lightning Protection for Nuclear Power Plants," was never issued in !
final form. The Advisory Committee for Reactor Safeguards (ACRS) requested on :
February 3, 1981, that a risk assessment be performed to determine whether the ;
draft regulatory guide would be cost effective. This risk analysis indicated
that implementation of the guide would not be cost effective. In addition, ;
measurements of surge arrester current magnitude which are reported in the
technical literature indicate that there is no apparent basis for the position
adopted in the guide that a 120 000-ampere surge arrestor is required to
protect nuclear safety-reluted electrical systems and components from power
line transients. For example, one study (Gaibrois, G. L., “"Lightning Current
Magnitude Through Distribution Arresters," IEEE Transactions on Power
Apparatus and Systems, Vol, PAS-100, No, 3 March 1981) indicates that 0.07% of
measured surge arrester currents exceeded 100,000 amperes for a sample size of

2488 distributicn surge arresters. These currents would be higher than
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transmission line surge arrester currents because distribution lines do not

typically have shield wires, Implementation of the draft regulatory guide
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would have imposed an economic burden on licensees, and the staff did not find
sufficient safety benefit to justify such a burden on them or their
ratepayers.

On the matter of the potential improprieties in the treatment of the
petitioner or his concerns by the NRC or its predecessor, the guesiions raised 1

have been referred to the Office of the Inspector General for appropriate
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