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OFFICE OF THE
COMMISSIONER March 15, 1993 '&-}_f%«w(
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COMFR-93-002
Speis
i Hel teme
MEMORANDUM FOR: The Chairman Mhmerss
Commissioner Rogers Ader
Commissioner Curtiss Jamgochian
Commissioper de Planque
FROM: ~Remick
SUBJECT: PROPOSED RULE ON REACTOR SITE CRITERIA

In the attached letter from Newman & Holtzinger, P.C., the
Commission was requested to extend the public comment period on
the subject proposed rule and implementing regulatory guidance
from March 24, 1993, to June 1, 1993.

The request identified the difference between the deadline we
imposed on domestic comments (March 24, 1993) and the deadline we
imposed on international comments (June 1, 1993). I suggest that
we extend the comment period for domestic comments to be the same
as that imposed on international comments, that being June 1,
1993.

SECY please track.

Attachment:
As stated

cc:  0OGC
SECY
ACRS

9705090184 970422
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WASHINGTON. D.C 20036-5680 03 AR -2 PS:20

202-958-6600
William O. Doub ke o
DIRECT DIAL NUMBER: (202) 955-6742 < URLECOPLER: (202) ©72-0581

February 26, 1993

Secretary
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attn: Docketing and Service Branch

Re: Proposed Rule on Reactor Site Criteris; Including
Seiszmic and Earthquake Engineering Criteria for
Nuclear Power Plants and Proposed Denial of
Petition £»r Rulemaking From Pree Envircnment,
Inc. et al. (57 Ped. Reg. 47,802 (October 20,
1992))

Dear Mr. Chilk:

The law firm cf Newman & Holtzinger, P.C., on behalf of
its clients in the international nuclear community listed below,
hereby requests extension of the period for the public to comment
on the proposed rule and implementing regulatory guidance from
March 24, 1993, to June 1, 1993 for the reasons set forth below.
The clients, hereinafter called members of the International
Siting Group (ISG), on whose behalf we are requesting the
extension are as follows:

Atomic Energy of Canada, Ltd.
Eléétricité de France
Taiwan Power Company

An extension is necessary and appropriate for several
reasons:

4393050004 —
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(1)

(2)

(3)

The proposed rule presents difficult issues requiring
thoughtful and careful analysis if the ccmments are to
be the greatest value to the Commission. 1In
particular, preparation of such comments involves
careful consideration of the interplay between the
proposed demographic and seismic criteria and the
relationship of the proposed criteria to the
Commigsion's Safety Goals, severe accident
requirements, and 10 C.F.R. Part 52, as well as
preparation of supporting analyses. It is reasonable
to extend the public comment period to Jura 1, 19983, in
order to allow all interested persons (and not just
members of the international community) adequate time
for such consideration.

In its Staff Requirements Memorandum of August 18,
1992, the Commission directed the NRC staff tc obtain
the views of the international community by June 1,
1993. Extension of the public comment period until
June 1, 1993, will conform the deadline for filing
public comments to the Commission's schedule for
obtaining comments from the international community and
will ensure consideration of all comments received on
the proposed rule. 1In light of the Commission's
commitment to obtaining and considering the views of
the international community on the proposed rule, the
extension would not impact the rulemaking schedule as a
practical matter and would enable ISG members (and any
members of the international community) to make their
views known to the Commission within the context of the
public comment period. We believe having one deadline
for domestic comments (March 24, 1993) and another for
international comments (June 1, 1993) is not desirable.
The two should be consistent.

The ISG intends to file comments on the proposed rule.
Preparation of the comments is requiring extensive
ebordination among I1SG members in order toO develop the
comments and supporting information for the views
expressed in the ~omments. Even with the use of
facsimile transmissions and courier services to ensure
rapid exchanges and coordination, the logistics of such
extensive and ongoing communications internationally
means that it will be difficult, if not impossible, to
complete the ISG comments by the end of the present
comment period.
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We ask thé& Commission give urgent attention to this
request. :::: ijj:

Sincerely,

. i
/","‘1\

‘7¢;%Eéég;’ﬂéeh;=4"\
william O. Doub

cc: Chairman Ivan Selin
Commissioner Kenneth C. Rogers
Commissioner James R. Curtiss
Commissioner Forrest J. Remick
Commigsioner E. Gail de Planque
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February 26, 1993

Secretary
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attn: Docketing and Service Branch

Re: Proposed Rule on Reactor Site Criteria; Including
Seismic and Earthquake Engineering Criteria for
Nuclear Power Plants and Proposed Denial of
Petition for Rulemaking From Free Environment,
Inc. et al. (57 Fed. Reg. 47,802 (October 20,
1962))

Dear Mr. Chilk:

The law firm of Newman & Holtzinger, P.C., on behalf of
its clients in the international nuclear community listed below,
hereby requests extension of the period for the public to comment
'n the proposed rule and implementing regulatory guidance from
y irch 24, 1993, to June 1, 1993 for the reasons set forth below.
T e clients, hereinafter called members of the International
Siting Group (ISG), on whose behalf we are requesting the
extension are as follows:

Atomic Energy of Canada, Ltd.
Electricité de France
Taiwan Power Company

An extension is necessary and appropriate for several
reasons:

4393650004
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(1)

(2)

(3)

The proposed rule presents difficult issues requiring
thoughtful and careful analysis if the comments are to
be the greatest value to the Commission. In
particular, preparation of such comments involves
careful consideration of the interplay between the
proposed demographic and seismic criteria and the
relationship of the proposed criteria to the
Commissicon's Safety Goals, severe accident
requirements, and 10 C.F.R. Part 52, as well as
preparation of supporting analyses. It is reasonable
to extend the public comment period to June 1, 1993, in
order to allow all interested persons (and not just
memhers of the international community) adequate time
for such consideration.

In its Staff Requirements Memorandum of August 18,
1992, the Commission directed the NRC Staff to obtain
the views of the international community by June 1,
1993. Extension of the public comment period until
June 1, 1993, will conform the deadline for filing
public comments to the Commission's schedule for
obtaining comments from the international community and
will ensure consideration of all comments received on
the proposed rule. In light of the Commission's
commitment to obtaining and considering the views of
the international community on the proposed rule, the
extension would not impact the rulemaking schedule as a
practical matter and would enable ISG members (and any
members of the international community) to make their
views known to the Commission within the context of the
public comment period. We believe having one deadline
for domestic comments (March 24, 1993) and another for
international comments (June 1, 1993) is not desirable.
The two should be consistent.

The 1SG intends to file comments on the proposed rule.
Preparation of the comments is requiring extensive
coordination among ISG members in order to develop the
comments and supporting information for the views
expressed in the comments. Even with the use of
facsimile transmissions and courier services to ensure
rapid exchanges and coordination, the logistics of such
extensive and ongoing communications internationally
means thit it will be difficult, if not impossible, to
complete the ISG comments by the end of the present
comment period.
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We ask the Commission give urgent attention to this
request.
Sincerely,
o
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William C. Doub

cc: Chairman Ivan Selin
Commissioner Kenneth C. Rogers
Commissioner James R. Curtiss
Commissioner Forrest J. Remick
Commissioner E. Gail de Plangue
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% F% OFFICE OF NUCLEAR REGULATORY RESEARCH Division 1
g Draft DG-1016
[} DRAFT REGULATORY GUIDE

Fenet Contact: R. M. Kenneally (301) 492-3893

DRAFT REGULATORY GUIDE DG-1016

(Second Proposed Revision 2 to Regulatory Guide 1.12)
(Previously issued as Draft MS-140-5)

NUCLEAR POWER PLANT INSTRUMENTATION FOR EARTHQUAKES

ey

In 10 CFR Part 20, “"Standards for Protection Agajn fon,"
licensees are required to make every reasonable effifrt ntain radiation
exposures as low 2s is reasonably achievable. c) of § 50.36,
"Technical Specifications,” to 10 CFR Part tic Licensing of Pro-
duction and Utflization Facilities," requir echnical specifications
of a facility to include surveillance r s to ensure that the neces-
sary quality of systems and compune tained, that facility opera-
tion will be within safety 1imi at the limiting conditions of
operation will be met. Paragr )(4) of Proposed Appendix S, "Earth-
quake Engineering Criteri r Power Plants,” to 10 CFR Part 50
would require that suita ingBrumentation be provided so that the seismic

response of nuclear power features important to safety can be evalu-
ated promptly. agraph IV(a)(3) of Proposed Appendix S to 10 CFR Part 50
would require of the nuclear power plant if vibratory ground motion

exceeding he operating basis earthquake ground motion (OBE)

ng developed in Draft Regulatory Guide DG-1017, "Pre-
ke Planning and Immediate Nuclear Power Plant Operator Post-
e Actions,” on plant shutdown criteria.

This regulatory guide is being issued in draft form to involve the public in the early stages of the develop-
ment of a regulatory position in this area. It has not reseived complete staff review and does not represent
an official NRC staff position,

Public romments are being solicited on the draft guide (including any implementation schadule) and 1ts associ-
ated regulatory analvsis or value/impact statement. Comments should be accompanied by appropriate supporting
data, WNritten comments may be submitted to the Regulatory Publications Branch, DFIPS, Office of Administra-
tion, U.5. Muclear Regulatory Commission, Washington, DC 20555, Copies of comments received may be examined
at the NRC Public Document Room, 2120 L Street NW., Washington, DC. Comments will be most helpful 1f received
b March 24, 1993.

Requests for single copies of draft guides (which may be reproduced) or for placement on 2n automatic distri.
butfon 1ist for single copies of future draft guides in specific divisions should be made in writing to the
U.S5. Muclear Regulatory Commission, Washington, DC 20555, Attention: Office of Administration, Distribution
and Mai)l Services Sectionm,

G 304 /4569
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This guide is being developed to describe seismic instrumentation .
acceptable to the NRC staff for satisfying the requirements of Parts 20 and
50 and the Proposed Appendix S to Part 50.
Any information collection activities mentioned in this draft regulatory
guide are contained as requirements in the proposed amendments to 10 CFR
Part 50 that would provide the regulatory basis for this guide. The proposed
amendments have been submitted to the Office of Management and Budget for
clearance that may be appropriate under the Paperwork Reduction Act. Such
clearance, if obtained, would also apply to any information collection
activities mentioned in this guide.

B. DISCUSSION

When an earthquake occurs, it is important to immediately assess the
effects of the earthquake at the nuclear power plant. State-of-the-art solid-
state digital time-history accelerographs installed at appropriate locations
will provide time-history data on the seismic response of the free-field, con-
tainment structure, and other Category I structures. The instrumentation
should be located so that a comparison and evaluation of such response may be .

made with the design basis and so that occupational radiation exposures are
maintained as low @¢s reasonably achievable (ALARA).

Free-field instrumentation data would be used to determine whether the
OBE ground motion has been exceeded (see Draft Regulatory Guide DG-1017).
Foundation-level instrumentation would provide data on the actual seismic
input to the containment and other buildings and would quantify differences
between the vibratory ground motion at the free-field and foundation level.
Instrumentation is not located on equipment, piping, or supports since experi-
ence has shown that data obtained at these locations are obscured by vibratory
motion associated with normal plant operation.

The guidance being developed in Draft Regulatory Guide DG-1017 's based
on the assumption that the nuclear power plant has operable seismic ir.strumen-
tation, including the equipment and software required to process the data
within 4 hours after an earthquake. This is necessary because the decision to
shut down the plant will be made, in part, by comparing the recorded data
against OBE exceedance criteria. The decision to shut down the plant is also .
based on the results of the operator walkdown inspections that take place
within 8 hours of the event.
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It may not be necessary for identical nuclear power units on a given site
to each be provided with seismic instrumentation if essentially the same
seismic response at each of the units is expected from a given earthquake.

An evaluation of seismic instrumentation operational experience noted
that instruments have been out of service during plant shutdown and sometimes
during plant operation. The instrumentation system should be operable at all
times. If the seismic instrumentation is inoperable, the guidelines in Appen-
dix B to Draft Regulatory Guide DG-1017 would be used to determine whether the
OBE has been exceeded.

Instrumentation characteristics, installation, activation, remote indica-
tion, and maintenance are described in this guide to help ensure (1) that the
data provided are comparable with the data used in the design of the nuclear
power plant, (2) that exceedence of the OBE can be determined, and (3) that
the equipment will perform as required.

The Appendix to this guide provides definitions to be used with this
guidance.

C. mkGU.ATORY POSITION

The type, locations, operability, characteristics, installation,
actuation, remote indication, and maintenance of seismic instrumentation
described below are acceptable to the NRC staff for satisfying the require-
ments in 10 CFR Part 20, 10 CFR 50.36(c), and Paragraph IV(a)(4) of Proposed
Appendix S to 10 CFR Part 50 for ensuring the safety of ruclear power plants.

1. SEISMIC INSTRUMENTATION TYPE AND LOCATION
1.1 State-of-the-art solid-state digital instrumentation that will
enable the processing of data at the plant site within 4 hours of the seismic

event should be used.

1.2 A triaxial time-history accelerograph shoull be provided at each of
the following locations:

1. Free-field.

2. Containment foundation.



Two elevations (excluding the foundation) on a structure
internal to the containment.

Two independent Category [ structure foundations (for instance,
the diesel generator building and the auxiliary building) where
the response is different from that of the containment

structure,

An elevation (excluding the foundation) on each of the

independent Category I structures selected in 4 above.

If seismic isolators are uced, instrumentation should be placed
on both the rigid and isolatoa sortions of the structures at

approximately the same elevations.

1.3 The specific locations for instrumentation should be determined by
the nuclear plant designer to obtain the most pertinent information consistent
with maintaining occupational radiation exposures ALARA for the location,

installation, and maintenance of seismic instrumentation. In general:

1.3.1 A design review of the location, installation, and
maintenance of proposed instrumentation for maintaining exposures ALARA should
be performed by the facility in the planning stage in accordance with
Regulatory Guide 8.8, "Information Relevant to Ensuring that Occupational
Radiation Exposures at Nuclear Power Stations Will Be As Low As Is Reasonably
Achievable."

1.3.2 Instrumentation should be placed in a location with as low

a dose rate as is practical, consistent with other requirements.

1.3.3 Instruments should be selected to require minimal
maintenance and in-service inspection, as well as minimal time and numbers of

personnel to conduct installation and maintenance.
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2.  INSTRUMENTATION AT MULTI-UNIY SITCS

Instrumentation in addition to that installed for a single unit will not
be required if essentially the same seismic response is expected at the other
units based on the seismic analysis used in the seismic design of the plant.
However, if there are separate control rooms, annunciation should be provided
to both control rooms as specified in Regulatory Position 7.

3. SEISMIC INSTRUMENTATION OPERABILITY

The seismic instrumentation should operate during all modes of plant
operation, including periods of plant shutdown. The maintenance and repair
procedures should provide for keeping the maximum number of instruments in
service during plant operation and shutdown.

4. MENTAT ARACTERIST

4.1 The design should incluze prav sions for in-service testing. The
instruments should be capable of pe:icdic channel checks during normal plant
operation.

4.2 The instruments should have the capability fer in-place functional
testing.

4.3 The instrumentation >n the foundation and at elevations within the
same building or structure should be interconnected for common starting and
common timing, and the instrumentation should contain provisions for an
external remote alarm to indicate actuation.

4.4 The pre-event memory of the instrumentation should be sufficient to
record the onset of the earthquake: for example, it should have the ability to
record the 3 seconds prior to seismic-trigger actuation. It should operate
continuously during the period in which the earthquake exceeds the seismic-
trigger threshold and for a minimum of 5 seconds beyond the last seismic-
trigger signal. The instrumentation should be capable of a minimum of 25
minutes of continuous recording.
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4.5 Acceleration Sensors

4.5.1. The dynamic range should be 1000:1 zero to peak, for
example, 0.00lg to 1.0g.

4.5.2. The frequency range should be 0.20 Hz to 50 Hz, or an
equivalent demonstrated to be adequate by computational techniques applied to
the resultant accelerogram.

4.6 Recorder
4.6.1. The sample rate should be at least 200 samples per second.
4.6.2. The bandwidth should be at least from 0.20 Hz to 50 Hz.

4.6.3. The dynamic range should be 1000:1.

4.7 Seismic Trigger. The actuating level should be adjustable for a

minimum of 0.005g to 0.02g. .

5.  INSTRUMENTATION INSTALLATION

5.1 The instrumentation should be designed and installed so that the
vibratory transmissibility over the amplified region of the design spectral
frequency range is essentially unity, that is, so that the mounting is rigid.

5.2 The “.scrumentation should be oriented so that the horizontal axes
are parallel to “he orthogonal horizontal axes assumed in the seismic
analysis.

5.3 Protection against accidental impacts should be provided.

6. INSTRUMENTATION ACTUATION

6.1 Both vertical and horizontal input vibratory ground motion should .

actuate the same time-history accelerograph. One or more seismic triggers may
be used to accomplish this.
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6.2 Spurious triggering should be avoided.

6.3 The seismic trigger mechanisms of the time-history accelerograph
should be set for a threshold ground acceleration of not more than 0.02g.

7.  REMOTE INDICATION

Activation of the free-field or any foundation-level time-history
accelerograph should be annunciated in the control room. If there are two or
more control rooms at the site, annunciat.on should be provided to each
control room.

8.  MAINTENANCE

8.1 The purpose of the maintenance program is to ensure that the
equipment will perform as required. As stated in Regulatory Position 3, the
maintenance and repair procedures should provide for keeping the maximum
number of instruments in service during plant operation and shutdown.

8.2 Systems are to be given channel checks every 2 weeks for the first 3
months of service after startup. Failures of devices normally occur during
initial operation. After the initial 3-month period and 3 consecutive
successful checks, monthly channel checks are sufficient. The monthly channe}
check is to include checking the batteries. The channel functional test
should be performed every 6 months. Channel calibration should be performed
during refueling.

D. IMPLEMENTATION

The purpose of this section is to provide guidance to applicants and
licensees regarding the NRC staff’s plans for using this regulatory guide.

This proposed revision has been released to encourage public
participation in its development. Except in those cases in which the
applicant proposrs an acceptable alternative method for complying with the
specified port. of the Commission’s regulations, the method to be described
in the active guide reflecting public comments will be used in the evaluation
of applications for construction permits, operating licenses, combined

7
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licenses, or design certification submitted after the implementation date to
be specified in the active guide. This guide would not be used in the .
evaluation of an application for an operating license submitted after the

implementation date to be specified in the active guide if the construction
permit was issued prior to that date.




O 0 ~N O & W N =

NNNNN—*——.—:wun—-.—-.—u—u—-
gmbwmo—oomwmmawn—-o

-~

W W W W W NN
5 W N = O W o

APPENDIX
DEFINITIONS

ration Sensor. An instrument capable of sensing absolute acceleration
and transmitting the data to a recorder.

Channel Calibration (Primary Calibration). The determination and adjustment,
if required, of an instrument, sensor, or system such that it responds within
a specific range and accuracy to an acceleration, velocity, or displacement
input, as applicable, traceable to the National Institute of Standards and
Technology (NIST), or responds to an acceptable physical constant.

Channel Check. The qualitative verification of the functional status of the
instrument sensor. This check is an "in-situ" test and may be the same as a
channel functional test.

Channel Functional Test (Secondary Calibration). The determination without
adjustment that an instrument, sensor, or system responds to a kmown input,
not necessarily traced to the National Institute of Standards and Technology
(NIST), of such character that it will verify the instrument, sensor, or
system is functioning in a manner that can be calibrated.

Containment - See Primary Containment and Secondary Containment.

Operating Basis Earthquake Ground Motion (OBE). The vibratory ground motion
for which those features of the nuclear power plant necessary for continued
operation without undue risk to the health and safety of the public will
remain functional. The value of the OBE is set by the applicant.

Primary Containment. The principal structure of a unit that acts as the
barrier, after the fuel cladding and reactor pressure boundary, to control the
release of radioactive material. The primary containment includes (1) the
containment structure and its access openings, penetrations, and appurte-
nances, (2) the valves, pipes, closed systems, and other components used to
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isolate the containment atmosphere from the environment, :nd (3) those systems
or portions of systems that, by their system functions, extend the containment
structure boundary (e.g., the connecting steam and feedwater piping) and
provide effective isolation.

Recorder. An instrument capable of simultaneously recording the data versus
time from ar zcceleration sensor or sensors.

secondary Containment. The structure surrounding the primary containment that

acts as a further barrier to control the release of radioactive material.

seismic Isolator. A device (for instance, laminated elastomer and steel)
installed between the structure and its foundation to reduce the acceleration
of the isolated structure, as well as the attached equipment and components.

ei Trigger. A device that starts the time-history accelerograph.

Time-History Accelerograph. An instrument capable of measuring and

permanently recording the absolute acceleration vercuc time. The components
of the time-history accelerograph (ac.:"eration sensor, recurder, seismic
trigger) may be assembled in a self-coniained unit or may be separatc y
located.

Iriaxial. Describes the function of an instrument or group of instruments in
three mutually orthogonal directions, one of which is vertical.

10
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REGULATORY ANALYSIS

A separate regulatory analysis was not prepared for this regulatory
guide. The draft regulatory analysis, "Proposed Revision of 10 CFR Part 100
and 10 CFR Part 50," provides the regulatory basis for this guide and examines
the costs and benefits of the rule as implemented by the guide. A copy of the
draft regulatory analysis is available for inspection and copying for a fee at
the NRC Public Document Room, 2120 L Street NW. (Lower Level), Washington, DC,
as Enclosure 2 to Secy 92-215.

Printed
on recycled
paper

Federal Recycling Program
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U.S. NUCLEAR REGULATORY COMMISSION November 1992
OFFICE OF NUCLEAR REGULATORY RESEARCH Division 1

Draft DG-1017
DRAFT REGULATORY GUIDE

Contact: R. M. Kenneally (301) 492-3893

DRAFT REGULATORY GUIDE DG-1017

PRE-EARTHQUAKE PLANNING AND IMMEDIATE NUCLEAR POWER
PLANT OPERATOR POSTEARTHQUAKE ACTIONS

A. INTRODUCTION
Paragraph 1V(a)(4) of Proposed Appendix S, "Earthqua %ﬁ?!{§“~ring

Criteria for Nuclear Power Plants,” to 10 CFR Part 50, #BomeSgic Licensing of
Production and Utilization Facilities," would requi _e%?i:able instru-
mentation' be provided so that the seismic responsgégﬁhnu ear power plant
features important to safety can be evaluated ‘; ( ‘ﬁa Paragraph IV(a)(3) of
Proposed Appendix S to 10 CFR Part 50 woul T‘ qd‘ﬂs shutdown of the nuclear
power plant if vibratory ground motionqgugein)f that of the operating basis
earthquake ground motion (OBE) or §$ﬂpi*§§§ﬁi§plant damage occurs. Proposed
Paragraph 50.54(ee) to 10 CFR Parf 50

;Sovﬁaulﬁ'require licensees of nuclear power

plants that have adopted theﬁaqrt “_ | ‘engineering criteria in Proposed

Appendix S to 10 CFR Part Sﬁ?to sﬁut down the plant if the criteria in Para-
T &

graph IV(a)(3) of Proposed Af x S are exceeded.

This guide is being developed to provide guidance acceptable to the
NRC staff for a tfmexy gva]uation after an earthquake of the recorded

a— ———-

'Guidance” isibeiny developed in Draft Regulatory Guide DG-1016, the Second
Proposed Revision 2 to Regulatory Guide 1.12, “"Nuclear Power Plant Instru-
mentat o for farthquakes," to describe seismic instrumentation acceptable to
the NRC staff.

This regulatory guide 1s being issued in draft form to involve the public in the early stages of the develop-

ment of a regulatory position in this area, It has not received complete staff review and does not represent
ar official NRC staff position,

Publ ic comments are being solicited on the draft guide (including any implementation schedule) and its associ-
ated regulatory analysis or value/impact statement. Comments should be accompanied by appropriate supporting
data, Written comments may be submitted to the Regulatory Publications Branch, DFIPS, 0ffice of Administra-
tion, U.S. Muclear Regulatory Commission, Washington, DC 20555, Copies of comments received may be examined
at the NRC Public Dncument Room, 2120 L Street NW., Washington, DC., Comments will be most helpful 1f received
by March 24, 1993,

Requests for single copies of draft guides (which may be reproduced) or for placement on an automatic distri.
butfon 115t for single copies of future draft guides fn specific divisions should be made in writing to the
U.S. Nuclear Regulatory Commission, Washington, DU 20855, Attention: Office of Administration, Distribution
and Mail Services Section.
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instrumentation data and for determining whether plant shutdown would be

required by the proposed amendments to 10 CFR Part 50. ‘
Any information collection activities mentioned in this draft regulatory

guide are contained as requirements in the proposed amendments to 10 CFR Part

50 that would provide the regulatory basis for this guide. The proposed

amendments have been submitted to the Office of Management and Budget for

clearance that may be appropriate under the Paperwork Reduction Act. Such

clearance, if obtained, would also apply to any information collection

activities mentioned in this guide.

B. DISCUSSION

When an earthquake occurs, ground motion data are recorded by the seismic
instrumentation.’ These data are used to make an early determination of the
degree of severity of the ceismic event. The data from the seismic instrumen-
tation, coupled with information obtained from a plant walkdown, are used to
make the initial determination of whether the plant should be shut down, if it
has not already been shut down by operational perturbations resulting from the
seismic event. If on the basis of these initial evaluations (instrumentation .
data and walkdown) it is concluded that the plant shutdown criteria have not
been exceeded, it is presumed that the plant will not be shut down. Guidance
is being developed on postshutdown inspections and plant restart; see Draft
Regulatory Guide DG-1018, "Restart of a Nuclear Power Plant Shut Down by a
Seismic Event."

The Electric Power Research Institute has developed guidelines that will
enable licensees to quickly identify and assess earthquake effects on nuclear
power plants. These guidelines are in EPRI NP-5930, "A Criterion for Deter-
mining Exceedance of the Operating Basis Earthquake," July 1988; EPRI NP-6695,
“Guidelines for Nuclear Plant Response to an Earthquake," December 1989%; and
EPRI TR-100082, "Standardization of Cumulative Absolute Velocity," December
1991.7

This regulatory guide is based on the assumption that the nuclear power

plant has operable seismic instrumentation, including the equipment and soft-
ware required to process the data within 4 hours after an e¢arthquake. This is

’EPRI reports may be obtained from the Electric Power Research Institute,.
Research Reports Center, P.0. Box 50490, Palo Alto, CA 94303

2
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necessary because the decision to shut down the plant will be made, in part,
by comparing the recorded data against OBE exceedance criteria. The decision
to shut down the plant is also based on the results of the operator walkdown
inspect ‘ons that take place within 8 hours of the event. If the seismic
instrumentation is inoperable, the guidelines in Appendix A to this guide
would be ured to determine whether the operating basis earthquake ground
motion (OBE) has been exceeded.

Shutdown of the nuclear power plant would be required if the vibratory
ground motion erperienced exceeds that of the OBE. Two criteria for determin-
ing exceedance ot the OBE are provided in EPRI NP-5930: a threshold response
spectium ordinate criterion and a cumulative absolute velocity criterion
(CAV). A procedure ‘o standardize the calculation of the CAV is provided in
EPRI TR-100082. A spe-tral velocity threshold has also been recommended by
EPRI since some structures have fundamental frequencies below the range speci-
fied in EPRI NP-5930. The NRC staff now recommends 1.0 to 2.0 Hz for the
range of the spectral velocity limit since some structures have fundamental
frequencies below 1.5 Hz. The former range was 1.5 to 2.0 Hz.

The NRC staff does not encorse the philosophy discussed in EPRI NP-6695,
Section 4.3.4 (first paragraph, iast sentence), pertaining to plant shutdown
considerations following an earthquake based on the need for continued power
generation in the region. If the licensee determines that plant shutdown is
required by the Commission’s regulations, but the licensee does not consider
it prudent to do so, the licensee may ask for an emergency exemption from the
requirements of the regulation pursuant tc 10 CFR Part 50.12 so that the plant
need not shut down if the exemption is gramied.

Appendix B to this guide provides definirions to be used with this

guidance.

REGULATORY POSITION

Information Related to Seismic Instrumentation

A file containing information on all the seismic instrumantation should

be kept at the plant. The file should include:
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l. Information on each instrument type such as make, model, and serial
number; manufacturers’ data sheet: list of special features or options; per-
formance characteristics: examples of typical instrumentation readings and
interpretations; operatiors and maintenance manuals; repair procedures (manu-
facturers’ recommendations for repairing common problems); and a list of any

special reguirements, €.§., maintenance, operational, installation.

2. Plan views and vertical section: showing the location of each
seismic instrument and the orientation of the instrument axis with respect to
a plant reference axis.

3, A complete service history of each seismic instrument. The service
history should include information such as date of servicing, description of

completed work, and calibration records and data (where applicable).

4. The response spec’rum and cumulative absoluts velocity (see Regula
tory Position 4). These data should be obtained after the initial installa
tion and each servicing of the free-field instrumentation using a suitable
earthquake time-history (e.q., the October 1987 wnittier, California,

earthquake) or manufacture’s calibratior standard.

1.2 Plannina for Postearthquike Inspectior
r1ianning vol VS LE QU KE ¢

The selection of equipmen and structure: for inspections and the content
of the baseline inspections as described in Se tions 5.3.1 and 5.3.2.1 of EPRI
NP-6695, "Guidelines for Nuclea Plant Response to ar tarthguake," are accupt
able to the NRC staff for satisfying the proposed reguirement in Paragrap

,"V(d,()) of ‘M;L[»'L-:j ft;‘;wr‘w}'l; > 10 10 CFR Part 50 for er Iring the “""",V ' 1

2. IMMEDIATE POSTEARTHQUAKE ACTION j
The quide] ines for immediate [ tearthquake actior pacified in Sections

4.3.1 and 4.3.2 (including Sectior 5.3.2.1 and items 7 and 8 of Table 5-1) of

EPRI NP-6695 are acceptable to the NRC staff for atisfying the

proposed in Paragraph IV(a)(3) of Proposed Appendi x to 10 CFR




3. EVALUATION OF GROUND MOTION RECORDS
3.1 Data Identification

A record collection log should be maintained at the plant, and all data
should be identifiable and traceable with respect to:

1. The date and time of collection,

2. The make, model, serial number, location, and orientation of the
instrument (sensor) from which the record was collected.

3.2 Data Collection

3.2.1 Only personnei trained in the operation of the instrument should
collect the data.

3,2.2 The steps for removing and storing records from each seismic
instrument should be planned and performed in accordance with established
procedures.

3.2.3 Extreme caution should be exercised to prevent accidental damage
to the recording media and instruments during data collection and subsequent
handling.

3.2.4 As data are collected and the instrumentation is inspected, notes
should be made regarding the condition of the instrument and its installation,
for example, instrument flooded, mountinyg surface tilted, fallen objects that
struck the instrument or the instrument mounting surface.

3.2.5 For validation of the collected data, a reference signal (see
Regulatory Position 1.1(4)) should be added to the record without affecting
the previously recorded data.

3,2.6 If the instrument’s operation appears to have been normal, the
instrument should remain in service without readjustment or change that would
defeat attempts to obtain postevent calibration.
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3.3 Record Evaluation

Records should be analyzed according to the manufacturer's specifications
and the results of the analysis should be evaluated. Any record anomalies,
invalid data, and nonpertinent signals should be noted, along with any known
causes.

4.  DETERMINING OBE EXCEEDANCE

The evaluation to determine whether the OBE was exceeded should be
performed using data obtained from the three components of the free-field
ground motion (i.e., two horizontal and one vertical). The evaluation may be
performed on uncorrected earthquake records. It was found in a study of
uncorrected versus corrected earthquake records (see EPRI NP-5930) that the
use of uncorrected records is conservative. The evaluation should consist of
a check of the response spectrum, cumulative absolute velocity limit, and the
operability of the instrumentation,

4.1 Response Spectrum Check

The OBE response spectrum is exceeded if any one of the three components
(two horizontal and one vertical) of the 5 percent damped free-field ground
motion response spectra is larger than:

1. The corresponding design response spectral acceleration (OBE
spectrum if used, otherwise 1/3 of the safe shutdown earthquake
(SSE) spectrum) or 0.2g, whichever is greater, for frequencies
between 2 to 10 Hz, or

2. The corresponding design response spectral velocity (OBE spectrum if
used, otherwise 1/3 of the SSE spectrum) or a spectral velocity of 6
inches per second, whichever is greater, for frequencies between 1
to 2 Hz.
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4.2 Cumulative Absolute Velocity (CAV) Limit

For each component of the free-field ground motion, the CAV should be
calculated as follows: (1) the absolute acceleration (9 units) time-history
is divided into 1-second intervals, (2) each 1l-second interval that has at
least 1 exceedance of 0.025g is integrated over time, (3) all the integrated
values are summed together to arrive at the CAV. The CAV limit is exceeded if
any CAV calculation is greater than 0.16 g-second. Additional information on
how to determine the CAV is provided in EPRI TR-100082.

4.3 Instrument Operability Checy

After an earthquake at the plant site, the response spectrum and CAV
should be obtained using the calibration standard (see Regulatory Position
1.1{4)) to demonstrate that the system was functioning properly.

4.4 [Inoperable Instrumentation

If the seismic instrumentation is inoperable, the criteria in Appendix A
to this guide should be used to determine whether the OBE has been exceeded.

5. CRITERIA FOR PLANT SHUTDOWN

If the OBE is exceeded or significant plant damage occurs, the plant must
be shut down.

5.1 OBE Exceedance

If the response spectrum check and the CAV limit (performed in accordance
with Regulatory Position 4.1 and 4.2) were exceeded, the OBE was exceeded and
plant shutdown is required. If either limit does not exceed the criierion,
the earthquake motion did not exceed the OBE. The determination of whether or
not the OBE has been exceeded should be performed even if the plant
automatically trips off-line as a result of the earthquake.
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5.2 Damage ‘

The plant should be shut down if the walkdown inspections, performed in
accordance with Regulatory Position 2 (Section 4.3.2 of EPRI NP-6695),

discover damage.

6.  PRE-SHUTDOWN INSPECTIONS

The pre-shutdown inspections described in Section 4.3.4 of EPRI NP-6695,
"Guidelines for Nuclear Plant Response to an farthquake,"' with the last sen-
tence in the first paragraph of Section 4.3.4 deleted, are acceptable to the
NRC staff for satisfying the requirements proposed in Paragraph IV(a)(3) of
Proposed Appendix S to 10 CFR Part 50 for ensuring the safety of nuclear power
plants.

The following paragraph in Section 4.3.4 of EPRI NP-669% is repeated to
emphasize that the plant should shut down in an orderly manner.

"Prior to initiating plant shutdown following an earthquake, visual '
inspections and control board checks of safe shutdown systems should
be performed by plant operations personnel, and the availability of
off-site and emergency power sources should be determined. The pur-
pose of these inspections is to determine the effect of the earth-
quake on essential safe shutdown equipment which is not normally in
use during power operation so that any resets or repairs required as
a result of the earthquake can be performed, or alternate equipment
can be readied, prior to initiating shutdown activities. In order
to ascertain possible fuel and reactor internal damage, the follow-
ing checks should be made, if possible, before plant shutdown is

initiated . . . .

If the OBf wis not exceeded and the walkdown inspection indicates no p
damage to the nuclear power plant, shutdown of the plant is not required. The
plant may continue to operate (or restart following a post-trip review, if it
tripped off-1line because of the earthquake).




IMPLEMENTATION

The purpose of this section 15 to provide guidance to applicants and
licensees regarding the NRC staff’s plans for using this regulatory guide,

This draft guide has been released to encourage public participation in
Its development. Except in those cases in which the applicant proposes an
acceptable alternative method for complying with the specified portions of the
Commission’s regulations, the method to be described in the active guide
reflecting public comments will be used in the evaluation of applications for
construction permits, operating licenses, combined licenses, or design certi-

fication submitted after the implementation date to be specified in the active

guide. This guide would not be used in the evaluation of an application for

an operating license submitted after the implementation date to be specified

In the active guide if the construction permit was issuad prior to that date,




APPENDIX A
INTERIM OPERATING BASIS EARTHQUAKE EXCEEDANCE GUIDELINES

This regulatory guide is based on the assumption that the nuclear power

plant has operable seismic instrumentation. If the seismic instrumentation is

inoperable, the following should be used to determine whether the operating

basis earthquake ground motion (OBE) has been exceeded:

For plants at wnhich instrumentally determined data are available only at
the foundation level, the cumulative absolute veloci* (CAV) limit (see
Regulatory Position 4.2 of this guide) is not appliceuie, and a deter-
mination of OBE exceedance is based on the response spectrum check
described in Regulatory Position 4.1 of this regulatory guide. A com-
parison is made between the foundation-level design response spectra and
data obtained from the foundation-level instruments. If the response
spectrum check at any foundation is exceeded, the OBt is exceeded and

shutdown 1s warranted.

For plants at which no instrumental data are available, the OBE will be
considered to have been exceeded and shutdown to be warranted if one of

the following applies:

The earthquake resulted in Modified Mercalli Intensity (MMI) VI or

greater within 5 km of the plant,

The earthquake was felt within the plant and was of magnitude 6.0 or

greater, or

[he earthquake was of magnitude 5.0 or greater and occurred within

200 km of the plant

A postearthquake plant walkdown should be conducted (see Regulatory

Position 2 of this quide).
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If plant shutdown is warranted under the above guidelines, the plant ‘
should be shut down in an orderly manner (see Regulatory Position 6 of
this guide).

The determinations of epicentral location, magnitude, and intensity by
the U.S. Geological Survey, National Earthquake Information Center, will
usually take precedence over other estimates; however, regional and local
determinations will be used if they are considered to be more accurate.
Also, higher quality damage reports or a lack of damage reports from the

nuciear power plant site or its immediate vicinity will take precedence
over more distant reports.

A-2
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APPENDIX B
DEFINITIONS

Qggjggnﬁgépygge,SQQQIr@. Response spectra used to design Seismic Category |

structures, systems, and components.

ngﬁgljﬁghﬁg§Jé;ngL£gggK§mQ[9uug Motion (OBE). The vibratory ground motion
for which those features of the nuclear power plant necessary for continued
operation without undue risk to the health and safety of the public wil}

remain functional. The value of the OBE is set by the applicant.
§p_&{‘(!~r‘§],_A':y;‘c;'_i%3_7‘_91“1_(_)(!. The acceleration response of a Tinear oscillator with

prescribed frequency and damping,

spectral Veloc ity. The velocity re ponse of a linear oscillator with pre-

scribed frequency and damping,
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A separate regulatory analysis was not prepared for this regulatory
guide. The draft regulatory analysis, "Proposed Revisions of 10 CFR Part 100
and 10 CFR Part 50," provides the regulatory basis for this guide and examines
the costs and benefits of the rule as implemented by the guide. A copy of the
draft regulatory analysis is available for inspection and copying for a fee at
the NRC Public Docrient Room, 2120 | Street NW. (Lower Level), Washington, DC,

as Enclosure 2 t2 Secy 92-215.
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DRAFT REGU! ATORY GUIDE DG-1018

RESTART OF A NUCLEAR POWER PLANT
SHUT DOWN BY A SEISMIC EVENT

A. INTRODUCTION

Paragraph IV(a)(3) of Proposed Appendix S, "Earthquake Engineering
Criteria for Nuclear Power Plants," to 10 CFR Par* 50, "Domestic Licensing of
Production and Utilization Facilities," would require shutdewn of the nuclear
power plant if vibratory ground motion exceeding that of the operating basis
earthquake ground motion (OBE) or signiricant plant damage occurs.' Prior to
resuming operations, the licensee must demonstrate to the Commission that no
functional damage has occurred to those features necgssary for continued
operation without undue risk to the health and safety of the public.

This guide is being developed to provide guidance acceptable to the NRC
staff for performing inspecticns and tests of'nuclear power plant equipment
and structures prior to restart of a'plant that has been shut down by a
seismic event.

Any information collection activities mentioned in this draft regulatory

ide are contained as requirements in the proposed amendments to 10 CFR Part

that would provide the regulatory basis for this guide The proposed

uidance is being developed in Draft Regulatory Guide DG-1017, "Pre-
Farthquake Planning and Immediate Nuclear Power Plant Operator Post-
Farthauake Actions," to provide criteria for plant shutdown.

regulatory guige is bein csued in draft form to irvolve the public in the early stages of the develop-

f a regulatory positien 1n this ares 1t has not received complete sta‘f review and does not represent
fficial NRC staff position

comments are being solicited on the draft guide (inciuding any implementation § hedule) and 1ts ass0C)-
requiatory analys v value/impact statement, Comments should be accompanied by appropriate supportir
Written comments may be submitted to the Regulatory Publications Brancn, OFIPS, Office of Administra-
. U.S5, Nuclear Regulatory Commission, Washington, DC 20555 Copies of comments received may be examinec
the NRC Public (ocument Room, 2120 L Street NW,, Washington, DC, Comments w be most heipf i1 received

"M ¥ r
vquests for single copies of draft guides (which may be reproduced;) or for plat
ist for single copies of future draft guides in specific divisions shoulc t
Nuclear Regulatory Commission, Washington, OC 20555, Attentior Dffice
'y Mail Services Secti

' 01504 X
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amendments have been submitted to the Office of Management and Budget for
clearance that may be appropriate under the Paperwork Reduction Act. Such
clearance, 1f obtained, would also apply to any information collection

activities mentioned in this guide.
RISCUSSION

Data from seismic instrumentation® and a walkdown of the nuclear power
plant are used to make the initial determination of whether the plant should
be shut down after an earthquake, if the plant has not already shut down from
operational perturbations resulting from the seisimic event

fhe Electric Power Research Instituts has developed guidelines that will
enable licensees to quickly identify and assess earthquake effects on nuclear
power plants in FPRI NP 6695, “Guidelines for Nuciear Plant Response to an
Earthquake,"® December 1989. This regulatory guide addresses sections of EPRI
NP-6695 that relate to postshutdown inspection and tests, inspection criteria,

inspection personnel, documentation, and fong-term evaluations.
REGULATORY POSITION

After a plant has been shut down by an earthquake, the guidelines for
Inspections and tests of nuclear power plant equipment and structures that are

)

specified in Sections 5.3.2 (including Tables 2-1, 2-2. and 5-1), 5.3.3

(e

21
22
2
2

L

(includes Table 5-1), 5.3.4, & 3.5, and the long-term evaluations that are

™~ ~N
o o

specified in Section 6.3 (all sections and subsections) of EPRI NP-6695 would

be acceptable to the NRC staff for satisfying the requirements proposed in

~d

Paragraph IV(a)(3) of Proposed Appendix S to 10 CFR Part 50

N N
L8

Coincident with the long-term evaluations the plant shou be restored

rno
o

Its current licensing bas Exceptions to t! 1 af Dy the

Director, Office of Nuclear Reactor Regulation

p
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D. IMPLEMENTATION

The purpose of this section is to provide guidance to applicants and
licensees regarding the NRC staff’s plans for using this regulatory guide.

This draft guide has been released to encourage public participation in
its development. Except in those cases in which the applicant proposes an
acceptable alternative method for complying with the specified portions of the
Commission’s regulations, the method to be described in the active guide
reflecting public comments will be used in the evaluation of applications for
construction permits, operating licenses, combined licenses, or design
certification submitted after the impiementation date to be specified in the
active guide. This guide would not be uc<ed in the evaluation of an
application for an operating license submitted after the implementation date
to be specified in the active guide if the construction permit was issued
prior to that date.
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REGULATORY ANALYSIS

A separate regulatory analysis was not prepared for this regulatory
guide. The draft regulatory analysis, "Proposed Fevision of 10 CFR Part 100
and 10 CFR Part 50," provides the rzgulatory basis for this guide and examines
the costs and benefits of the rule as implemented by the guide. A copy of the
draft regulatory analysis is available for inspection and copying for a fee at
the NRC Public Document Room, 2120 L Street NW. (Lower Level), Washington, DC,
as Enclosure 2 to Secy 92-215.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20655

FEB 2 3 1993

MEMORANDUM FOR: Lawrence C. Shao, Director
Division of Engineering, RES

FROM: Andrew J. Murphy, Chief
Structural & Seismic Engineering Branch
Division of Engineering, RES

SUBJECT: SUMMARY OF A PUBLIC MEETING ON THE REVISION OF APPENDIX A
“SEISMIC AND GEOLOGIC SITING CRITERIA FOR NUCLEAR POWER
PLANTS" TO 10CFR PART 100

A meeting was held on February 4, 1993, among the NRC and ils consultants,
members of the staff of the Nuclear Management and Resources Council (NUMARC)
and other representatives from the nuclear industry. A list of attendees is
attached as Enclosure 1. The purpose of the meeting was to provide NUMARC the
opportunity to present the results of applying its probabilistic seismic
hazard analysis (PSHA) methodology (Integrated Seismic Siting Process), a
proposed alternative to the NRC staff’s revision of Appendix A, te selected
cites. A public meeting notice appeared in the Federal Register on

Jauu:ry 19, 1993, Vol. 58, No. 11, page 4946. Enclosure 2 is the meeting
agenda.

This meeting, scheduled at the request of NUMARC, is 2 followup of four
previous meetings: September 11, July 10, June 17, and April 23, 1892.

Dr. A. Murphy opened the meeting by stating its purpose and providing a
summa'y of the status of the Appendix A Revision Package. Dr. N. Farukhi
presented an outline of the presentations that were to be made and introduced
the two speakers: Dr. K. McCann of J. Benjamin and Associates and

Dr. W. Savage of Pacific Gas and Electric Compary.

The presentation was divided into four parts: the goals, which from the
NUMARC perspective, are similar to those of the NRC staff; the bases for its
Integrated Seismic Siting Process; a summary of the NUMARC methodology, which
was described in considerable detail on September 11, 1992; and the
application of the NUMARC methodology to sites. Most of the presentation
concisted of a discussion of the geological and seismological information
about two test sites: a hypothetical site in the Wabash Valley near
Vincennes, Indiana and the Department of Energy’s Savannah River site in South
Carolina; the way this information was incorporated into the decision process
of the NUMARC methodology; and the final results. The viewgraphs shown in the
presentations are enclosed as Enclosure 3.

NUMARC concluded that these applications of its Integrated Seismic Siting
Process demonstrate its stability. A large part of that stability is the
result of the broad range of existing eastern U.S. seismic source
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interpretations of the LLNL and EPRI PSHA’s. NUMARC feels that the exercise
alsc demonstrates the applicability of its program to direct and formal
consideration of site specific information in the assessment of the SSE.

The NRC staff will review the NUMARC procedure along with other ~omments
formally submitted during the public comment period for the Appendix A
revision package scheduled to end March 24, 1993.

éﬁzx/va‘gl/v”‘5§? ' ¢z5?21/y;7":ég;/——

Andrew J. Murphy, Chief
Structural & Seismic Engineering Branch
Division of Engineering, RES

Enclosures: As stated

cc w/enclosures:
N. Farukhi, NUMARC
Bagchi, NRR
Rothiman, NRR
Sobel, NRR
Craig, RES
King, RES
Ader, RES
Chokshi, RES

. McMullen, RES
R. Kenneally, RES
A. Ibrahim, NMSS
E. Igne, ACRS
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SENT BY: 2= 2-93 512K NUMARC= 492 9586 :# 2/ 2

AGENDA
FOR
NUMARC/AHAC - NRC STAFF MEETING
FEBRUARY 4, 1993
8:30AM - 12:30 PM
NICHOLSON LANE SOUTH
CONFERENCE ROOMS A&B

8:30-8:45AM INTRODUCTION A. MURPHY

8:45-9:00AM PURPOSE OF MEETING/
PRESENTATION OUTLINE N. FARUKHI

9:00-11:15AM INDUSTRY’S PROPOSED INYEGRATED
PROCESS TO DETERMINE SSE M. McCANN/
GROUND MOTION W. SAVAGE

- PROPOSED PROCESS

- PROCESS APPLICATION FOR
WABASH VALLEY &
SAVANNAH RIVER SITE

11:15-12:15PM QUESTIONS/DISCUSSION

12:15-12:30PM WRAP UFP FARUKHI/
MURPHY



ATTENDEES

PUBLIC MEETING
REVISION OF SEISMIC AND GEOLOGIC SITING CRITERIA
(Proposed Appendix B to 10 CFR Part 100 & Draft Regulatory Guide DG-1015)
February 4, 1993
NRC iicadquarters, NL/S Building (Conference Rooms A & B)

8:30 AM
NAME AFFILIATION
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REVISION OF SEiSMIC AND GEOLOGIC SITING CRITERIA
(Proposed Appendix B to 10 CFR Part 100 & Draft Regulatory Guide DG-1015)

NRC Headquarte::.

February 4, 1993
%2 /S Building (Conference Rooms A & B)

8:30 AM
NAME AFFILIATION

l‘iltga§4 ‘Zésbu ’fb&gm Electne E%uu»f Ce
A(‘)'Hu/.’ ﬁ,?/\/KéL_L w. S, (Geocobicat St v{]
Bob  Mu s/ LN

__:hllih::] -T1lv‘\

Dl Kim DOE

3 - . 2 RS
Bl st S irpeli f SEpL - L Ft S feletfigd

Eynﬂ ZV‘"{ ( ud‘l,\

smaa;#.ziﬂ
NEC/RES

Bk rj£&>x3?§r;\rwa

WL [ MSS

| ¥
) taa 1Rk

vy C

Hotd| MIMWALLA

wérrouj4M Bf EPMGE CRoLP

NANEEM M. FARUKHI

\al1 /L A /l, f;)luqur

N OMARC
p&gi[g (1”2 tEjegZ’g;c

vf/(,‘//ﬂ v E (f’,v:/'/rfn//(

é@m(l /I’/A

MpARTIN MCCaAnN TR

TBEA




Seismic Siting Rulemaking
10 CFR Part 100

Development and Demonstration of
Industry’s Integrated Seismic Siting
Decision Process

NUMARC/NRC Meeting
Rockville, MD
February 4, 1993



SCOPE OF PRESENTATION

Goals

Foundation of the industry seismic siting
process

Industry Integrated Seismic Siting Process

Example Applications

NUMARC



GOALS

® Seismic siting process must be:

B

predictable and stable

able to account for uncertainty in
the assessment of seismic hazards

acceptable to the scientific and
engineering community

flexible to support the regulatory
process (use of existing, acceptable
probabilistic seismic hazard
methodologies and new
information)

able to rrovide an information base
that facilitates an understanding
and review of the assessment of
the SSE

NUMARC



FOUNDATION OF THE INDUSTRY SEISMIC
SITING PROCESS

® Existing plants are acceptably safe and establish a
stable Reference Probability level for determining
seismic design motions

® Acceptable seismic hazard methodologies are
available

e Accepted seismic source interpretations and
parameters can be used to assess a site’s SSE in
the EUS, unless it is shcwn that they do not, on a
site-by-site basis, accommodate new data

® |Integration of up-to-date, site-specific information
and accepted seismic source interpretations and
seismicity parameters is requived

® Establish a measure of the significance of new
site-specific information

® Stability of the median seismic hazard curve

— ——————
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ACCEPTABLE SEISMIC HAZARD
METHODOLOGIES

Must permit determination of a Reference
Probability (based on existing plants)

Must be generally applicable to determine hazard
at a new site

Seismic source interpretations and seismicity
parameters should be adequately documented

-- permits examination of data used in
developing seismic sources

-- permits evaluation of new data and
existing seismic source interpretations and
seismicity parameters

NUMARC



INTEGRATION OF SITE-SPECIFIC DATA

Systematic framework to:

-- examine site-specific data ancd information
available at the time the acceptable
methodologies were performad

-- evaluate new data and accepted seismic
source interpretations

-- assess the sensitivity of the site hazard to
new information

NUMARC



ASSESSING SIGNIFICANCE OF NEW, SITE
SPECIFIC INFORMATION

® Impact of new data on the determination of the
SSE is the ultimate determinant

@ Changes (increases) in hazard that produce small
changes in the SSE level can be accepted within
the framework of engineering evaluations, plant
margins, and the uncertainty in seismic hazard
assessments

NUMARC



WHAT IS A SIGNIFICANT
CHANGE IN HAZARD?

Alternative paths can be considered to establish
significance:

1. Define a change/difference in the SSE, spectral
acceleration, that is acceptable and determine
the change in hazard that occurs

Ace = AHazard (Ap)?

2. Define a change in the hazard that is
acceptable and determine the change in the

SSE that occurs

Bp = Dgse?

NUMARC
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ILLUSTRATION OF ALTERNATIVE
APPROACHES
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SITE Agse RESULTS

Spectral Acceileration - 5 Hz |

Limerick 2.0 £ D08
Seabrook 2.0 0.071
Zion 2.0 0.019
Millstone 2.0 0.043
Braidwood 2.0 0.023
Sequoyah 2.0 0.040
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SITE A, RESULTS

| Spectral Acceleratlon 5 Hz ]11
e Be ool - Am -]

| Limerick 2.32 .05
Seabrook 1.62 .05
JZion 4.44 .05
Miilstone 2.20 .05
Braidwood 3.83 .05
Sequoyah 2.35 .05
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ACCEPTABLE CHANGE IN THE SSE
AND
HAZARD

® Maeadian Ground Motion: ASSE < 0.05¢g
(S, at 5 and 10 Hz)

o Median Hazard: AP = —¥*% <20 (SSE)

POLD

NUMARC



ASSESSING THE SIGNIFICANCE OF
NEW INFORMATION

New data are not considered significant if:

- after examination, require no further
evaluation,

- they require no alternative seismic sources
or seismicity parameters, or

- result in maintaining or decreasing the site
seismic hazard

NUMARC
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FACTORS THAT MAY
SHIFT THE MEDIAN HAZARD

@ Seismic activity rate

® Maximum magnitude
-- recurrence rates
-- size of the maximum event

e Identification of new, active tectonic features

NUMARC



INTEGRATED SEISMIC SITING PROCESS

Accepted seismic source interpretations and
seismicity parameters are the basis to determine
the SSE

Given up-to-date, site-specific information, an
integrated evaluation is required to determine
whether there is a reasonable basis to require a
modification of the accepted interpretations

Integrated: systematic evaluation of new
geological, seismological and geophysical data
within accepted seismic hazard methodologies and
seismic source interpretations

Seismic siting process incorporates advancements
in siting technology in last 10 years

Efforts have focussed on the examination and
evaluation of earth sciences data and the
consistency of the accepted seismic source
interpretations with new detailed, site-specific
information

NUMARC



INTEGRATED SEISMIC SITING PROCESS
BUILDING BLOCKS

Evaluation

Site-Specific Data

Accepted Hazard Methodology

Accepted Earth Science Database

NUMARC



Site-Spectfic
Regional and Site

and Geophysical
Investugaton

EUS ‘ wus

Perform Integrated
Evaluation of Accepted
Seismic Sources

'i

X

Deveiop Seismic
Sources and Seisrnicity
Parameters

Perform
Hazard Analysis

Determine SSE
Ground Mation

Scale Standard Spectrum

p W J
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Acceptable Seismic

Hazard Methodology
Earth Science Database

i
Y

Reference Probability
for Seismic Design Levels

.

Acceptable Seismic
Source
Interpretations

Preliminary Assessment
of the Site SSE

Seismic Hazard
Information Base

I
X

Site and Site Region
Geological, Geophysical and
Seismclogical Investigation

|

Y

Integrated Evaluation
New Information and
Existing Seismic Sources
Level 1,2,3
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SITE-SPECIFIC GEOLOGICAL,
SEISMOLOGICAL AND GEOPHYSICAL
DATABASE

® Develop a comprehensive, state-of-the-art
database for the site

--  EPRI database

-- Detailed investigations within 8 and
reconnaissance within 40
kilometers of the site

-- Regional review and update within
200 km of the site

NUMARC



INTEGRATED EVALUATION

® Assess the consistency of new site and site
region data and interpretations with existing
source characterizations

Level 1: examine the consistency
of each site-specific data set with
existing data set

Level 2: evaluate the consistency
of new data with the range of
interpretat.ons incorporated in
accepted multiple seismic source
characterizations

Level 3: evaluate the consistency
of the accepted median hazard
with an estirnate of the hazard
based on seismic sources modified
by new riata or interpretation

NUMARC



EXAMPLE APPLICATIONS

® Objectives: Apply the industry seismic siting
approach; develop guidance for its application

@ Sites:
Wabash Valley (Vincennes, Indiana)

Savannah River Site

NUMARC



WABASH VALLEY SEISMIC SITING
EXAMPLE

Vincennes, Indiana
Not a plant site
In an area o moderate historic earthquakes

Use EPRI seismic source interpretations and
seismicity parameters

Recent documentation of paleo-liquefaction is new
information, not considered in the EPRI study

Compelling test due to implications regarding
seismic sources and maximum magnitude

NUMARC



WABASH VALLEY - APPLICATION

® Level 1 - Examination of new, site-specific earth
science information

e Summarize new data that requires further
evaluation

-- Examine new information; check
consistency with the existing data set

-- Determine which data requir<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>