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NOV 2 7 y
NOTE TO: Frank J. Congel, Director

Division of Radiation Protection
and Emergency Preparedness, NRR

FROM: James E. Richardson, Director
Division of Engineering Technology, NP,R

SUBJECT: REVIEW 0F PROPOSED REVISION OF 10 CFR PART 100, INCLUDING
NEW APPENDIX B, AND PROPOSED REVISIONS TO 10 CFR PART 50,
INCLUDING APPENDIX S - GEOSCIENCE AND ENGINEERING COMMENTS

In response to.your note of October 21, 1991, we are providing geoscience and
engineering comments on the proposed revisions to 10 CFR Parts 100 and 50.
Enclosed is a markup of the proposed revision of 10 CFR Parts 100 and 50 and
associated documents.

r

On the basis of an October 2 and 3, 1991 meeting with their consultants, the
RES staff is considering a revision to the procedure for calculating ground
motion. Examples of this new procedure are currently being developed by LLNL,
and the text of Appendix B to 10 CFR 100, the Draft Regulatory Guide on Seismic
Sources and the proposed revision to Standard Review Plan 2.5.2 should be
revised to reflect a new procedure. The markup contains suggested text for
Appendix B to reflect the new procedure. Because this new procedure was not
used in past licensing reviews, it is not correct to state that the proposed
rule codifies existing staff practice (i.e. , Regulatory Analysis, page RA-12).
Also, note that in this package the OBE is no longer defined in the siting
creteria as a fraction of the SSE; the OBE is now only associated with the
functionality of structures,_ equipment, and components required for safe and
continued operation. At this time we project that RES should be able to meet
the schedule.

.

'These comments were prepared by Goutam Bagchi, Chief, David Terao of the
Advanced Reactor Engineering Section and. Robert Rothman, Section Chief, Phyllis
Sobel, Geophysicist, and Gustaaf Giese-Koch, Geophysicist of the Geosciences
Section of the Structural and Geosciences Branch.

griginal Signed BT.
James E. R;chardso:1

James E. Richardson, Director
Division of Engineering Technology
Office of Nuclear Reactor Regulation
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Enclosures:
1. Commission Paper
2. Federal Register Notice of Rulemaking -

3. Regulatory Analysis
4. Environmental Assessment
5. Proposed Revision to 10 CFR Part 50

.

6. Proposed Revision to 10 Ca Part 100 ;

7. Proposed Revised Regulatory Guide 4.7, (General Site
Suitability Criteria)

8. Listing - Appendix A Revision Documents
9. Proposed Revision to 10 CFR Part 100, Appendix B
10. Proposed Revision to 10 CFR Part 50, Appendix S
11. Summary of Draft Regulatory Guide DG-1015, (Seismic Sources)

,

12. Proposed Draft Regulatory Guide DG-1015, (Seismic Sources)
13. Proposed Revision 3 to Standard Review Plan

Section 2.5.2 (Vibratory Ground Motion)
14. Proposed Draft Regulatory Guide DG-1016, Second Proposed

Revision 2 to Regulatory Guide 1.12, (Seismic Instrumentation)
15. Proposed Draft T.egulatory Guide DG-1017,

(Plant Shutdown) ;
16. Proposed Draft Regulatory Guide DG-1018, (Plant Restart) '

17. EPRI Report NP-6595, " Guidelines for Nuclear Plant Response to an
Earthquake" - - -

-
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DRAFT of October 10, 1991 !

!

- I
for: The Commissioners f

!
*

Ergn: James M. Taylor
,

Executive Director for Operations ;
;

fSubiect: REVISION OF 10 CFR PART 100, REACTOR SITE
CRITERIA; REVISIONS TO 10 CFR PART 50; AND NEW !

APPENDIX B TO 10 CFR PART 100 AND APPENDIX S TO 10 i
CFR PART 50

.

fPurrese: To obtain Commission approval to publish for (public comment proposed revisions to reactor :

siting regulations and associated Regulatory |
Guides for future applicants that will decouple !

siting from plant design and reflect advancements !
in the state-of-the-art. of earth sciences and

,

earthquake engineering with regard to reactor i
siting. .

Sumrary: This proposed rule change to 10 CFR Part 100, |
' Reactor Site Criteria," is intended to accomplish i
three major' changes. The first change would be to !
add a new section to Part 100 for future plants [
eliminating the .use of a postulated accident [
source term and the use of dose calculations in
the determination of acceptability of a nuclear
power plant site. The existing requirements would !
be retained for existing plants. This proposed +

rule change would set a minimum size for the j
exclusion area and would set population density |
criteria around reactor sites. Requirements j
regarding the evaluation of man-related hazards [
and the feasibility of carrying out protective
actions in the event of a radiological emergency :

are incorporated into 10 CFR Part 100. Require- i

rents are also proposed for periodic reporting of
population changes and significant changes in ,

!offsite activities after site approval.

The second change is to revise Appendix. A, !
Seist:c and Geologic Siting criteria for Nuclear ., . .

Power Plants,' to 10 CFR Part 100 to q i fiP - !
current understanding and e refle'*- the

contact: Leonard Soffer, RES
492-3916 s

!.

Dr. Andrew Murphy, RES ,

492-3E60 f
;

;

!

<

-- - , .,n.-e..,-.-g ...,n a r - , . _ .
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The Commissioners 2 DRAFT of October 10, 1991 |

advancements in the st ate-o f-the--art of earth !

sciences and earthquake engineering with regard to !

reactor siting. The revised criteria will not be |
applied to existing plants. Therefore the i

proposed revised criteria will be designated f

Appendix B so that the licensing bases for |
existing plants is maintained. j

r

The third part of this rulemaking is revisions to i
'

Part 50. One portion of the Part 50 revision is
to add, en an interim basis, the source term and 1

dose calculations being deleted from Part 100.
The source term and dose calculations to be added

'

to Part 50 would be for evaluating plant features, re fd
not site suitability. A second portion is, >

transfer _all criteriadrom Part 100 Appendig et
site g' associated with the selection of the ;

t,
establishment of the safe shutdown earthquak(. |

Backcround: L Reactor Sitine Criteria (non-seismic):
The present criteria regarding reactor siting were -|

issued in May 1962. There were only a few small |

power reactors operating at~ that time. The- i

present regulation requires that every reactor j
have an exclusion area which has no permanent ;

residents; transient use' is permitted. -A low -j

population zone immediately beyond the exclusion '

.

t

area is also required. The regulation recognizes
the importance 1of accident considerations in

reactor siting; hence a key element in it is the
determination of the size of the exclusion area- .i

via the postulation of a large accidental fission ,

product release within containment and the
evaluation of the radiological consequences, in |
terms of doses. Doses are calculated for two j

hypothetical individuals located at any point |

(generally, the closest point) on the exclusion i

area boundary, and at the outer radius of the low !

population zone, and. are required to be within |
;specified limits .(25 rem to the whole body and 300

ren to the thyroid gland). In addition, the >

nearest population center, containing about 25,000
or more residents, is required to be no closer ,

than one and one-third times the outer radius of !

the 1cw population zone. The effect of these j

requirements is to set both individual and, to :

some extent,. societal limits on dose (and ,
"

implicitly on risk); without setting numerical
criteria on exclusion area and low population zone ;

size. Numerical limits on population are also not j
'

specified.

t

!

!
-- _ _ _ - _ _ . - - _ _ - - _ _ _ _
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|The Cc= mission =:rs 3 DRAFT of October 10, 1991

In SECY-90-341, dated October 4, 1990, and a :

subsequent memorandum from J. Taylor to the |
' Commissioners, dated December 13, 1990, the staff i

;proposed to decouple siting from plant design for
future plants via a two step rulemaking. Step one ;

is to modify Part 100 to address directly the site ;

criteria while moving the dose requirements
currently in Part 100 to Part 50 on an interim ;

basis. Step two is to update Part 50 to reflect |
current source term information and to replace the

'

interim dose requirements with updated design
criteria. The Commission, in Staff Requirements
Memorandum (SRM) dated January 25, 1991, approved |

'

the staff recommendation. This paper presents ties ', |
step one proposed rule change. jV

c f N e- i

L Seisnic Sitina and Earthauake Encineerinc !

Criteria: |
|

Appendix A, " Seismic and Geologic Siting Criteria |

- f or Nuclear Power Plants," to 10 CFR Part 100, {

" Reactor Siting Criteria," was originally issued !

as a proposed rule on November 25, 1971 (36 FR |
!22601), published as a final rule on November 13,

1973 (38 FR 31279), and became effective -on ;-

Dece=ber 13, 1973. There have been two amendments {

to 1C CFR Part 100, Appendix A. The first ;

amendment, issued November 27, 1973 (38 FR 32575),
corrected the final rule oy adding the legend
under the diagram. The second amendment resulted :

!

from a petition for rule making- (PRM 100-1)
requesting that an opinion interpreting and i

clarifying Appendix A with respect to the !

determination of the Safe Shutdown Earthquake be
i;

issued. A notice of filing of the petition was
'

published on May 14, 1975 (40 FR 20983). The
substance of the petitioner's proposal was
accepted and published as an immediately ef fective i

final rule on January 10, 1977 (42 FR 2052). - i

The proposed regulatory action reflects changes
intended to (1) benefit from the experience gained i

_
.4

in' applying the existing regulation; (2) recci"=-dut!* !

interpretative questions; (3) provide needed i

regulatory flexibility to incorporate state-of- |
!

the-art i=provements in the geosciences and
!earthquake engineering; (4) simplify the language

to- a nore plain English" text; and (5) i
'

acknowledge various internal staff and industry
!

cc==ents. ,

!

!
:

:

!
,. ,



The Commissioners 4 DRAFT of October 10, 1991

Discussion: The proposed rule changes included with this paper
primarily involves two related but basically

separate changes. The first change involves
+

eliminating the requirement to calculate radiation
doses as a means of establishing minimum distances
and low population zones. In its place, a fixed
minimum exclusion distance and specific population
density guidelines are recommended. As part of
this change, crite q'g regarding evaluation of
man-made hazardsi'yeasibility of carrying out
protective actions in the event of a radiological
emergency are incorporated in 10 CFR Part 100.
Requirements are also proposed for periodic -

reporting of population changes and significant
changes in of fsite activities af ter site approval.
The A change involves updating the siting

< seismic and),aarth ciences inf ometion in Appendix

(f.Q',# A to Part 100 and relocating seismic plant design
,

i criteria to A pendix S of 10 CFR Part 50. im whe'

d'Mg@j'
discussion that follows.

aest part, hese changes codify e m eing staff'

5 pr?rtice ani are addressed separately in the
%* W e

r N/h.f,U th ^' N h
C6

Reactor Sitina Criteria (non-seismici:
"T j a #{t f |~c.+ u.

'

d proposed revision to Part 100 retains, for
; p*dh e < f [ The

*

y
'

existing plants and test reactors, the current
/ criteria, including the dose requirements. The

h.
\ ,g'cj 4,[Wij current criteria are designated subpart A and
i

apply to plants currently licensed or applying for,

j[L /" a license prior to the effective data of the
i proposed rule and for test reactors. A new

\ subpart B is added to part 100. Subpart B
contains the proposed new requirements for

applicants after the effective date of the |

proposed rule. |
\

These proposed changes are based on current staff |

practice and for the most part are derived from |

the guidelines in Regulatory Guide 4.7, " General |

Site Suitability Criteria for Nuclear Power |
'

Stations.' In developing the proposed changes,
the staff considered the Commission's Safety Goal
Policy Statement along h e recommendation of the ',
Siting Policy Task Force (NUREG-0625) of 1979.

The proposed rule would require a minimum
exclusion area distance of 0.4 miles for

stationary power reactors. The proposed rule
states that at the time of initial site approval,
population density values averaged tver any

radial distance out to 30 mi7es should not exceed
500 people per square mile. In addition, the

. __.
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The Commissioners 5 DRAFT of October 10, 1991 ;

:

projected population density 40 years after the l

time of site approval should not exceed 1000 !

people per square mile out to,30,, miles |
Ac% &M, '

The proposed rule adds or modifies exi ting ,

requirements for obtaining information to i
'

characterize meteorological and hydrological
'

factors at a site. This information will then be
reviewed by the staff and used as interface :

criteria in matching a proposed design to the !

site. The proposed rule would also require the !
applicant to evaluate potential man-nade hazards
around the site and would require that those which :-

should be included in the plant's design basis be |
'

identified. This information will also be used as
interface criteria in matching a proposed design i

to the site.
i

The . proposed rule reflects the requirement )
. currently in . 10 CFR Part 52.17. for review of
emergency evacuation considerations for early site !

permits. The rule would require that important ,

!site factors, such as population distribution,
topography, and transportation . routes be :

considered and examined in order to determine !
'characteristics thatwhether there are any site ~

impediment' to the ;could pose a significant
development;of-an emergency plan.- Limitations cf ,

access or egress in the inrediate vicinity of a
nuclear power plant should be identified at.the

,

site approval phase.

The proposed' rule would require that holders of ,

early site permits prepare and present~ to the !

Commission periodic reports regarding population .

changes as well as significant changes in any man- |
related activities (such as changes in industrial, j

military and transportation facilities) that might }

represent a potential hazard to a nuclear plant. '

This would help to ensure that the site approval
remains acceptable.

6

A proposed revision to Regulatory Guide 4.7, for |

consistency with the proposed rule change, is also- j
included in the package. ;

B. Seismic Sitinc and Earthauake Encineerinc ,

Criteria:- !

The staff proposes to amend its regulations to i

update the crinzie ir Jeyrd tc seismic siting ,

and engineering 3 for nuclear power plants. The !

CHN ,o [

i
. - _ . _ . - . .



The Commissioners 6 DRAFT of October 10, 1991

proposed rule would allow NRC to cenefit from
experience gained in the application of the

procedures and methods set forth in the current
regulation, the difficulties encountered, and
i_emethp rapid advancement in the state-of-
the-art ofg%arth sciences. The proposed
regulations would better reflect industry design
practices and the associated staff review
procedures that have evolved since the regulation
was issued. The proposed regulatory action is
applicable only to applicants that apply for a
construction permit, early site permit, design
certification, or combined license (construction ,

permit and operating license) on or after the
effective date of the regulations.

Criteria not associated with the selection of the
site or establishment of the safe shu'tdown
earthquake ground motion have been placed into
Part 50. Tnis action is consistent with the
location of other design requirements in Part 50.

Because the revised criteria presented in the
proposed regulation will not be applied to

existing plants, the licensing bases for existing
nuclear power plants must remain part of the
regulations. Therefore, the proposed revised
criteria on seismic and geologic siting would be
designated as a new Appendix B to 10 CFR Part 100
and would be added to the existing body of

regulations. In addition, earthquake engineering
criteria will be located in 10 CFR Part 50,

Appendix 5. Since Appendix S is not self

initiating, applicable sections of Part 50 (550.8,
550.34 and 550.54) are revised to reference

Appendix S. The proposed rule would also make
conforming amendments to 10 CFR Parts 52 and 100.
552.17(a)(1)(vi), 5100.8, and 5100. 2 0 (c) (1) and
(3) would be amended to note Appendix B to Part
100.

The staff has developed the following draft

regulatory guides and standard review plan section
to provide prospective licensees with the

necessary guidance for implementing the proposed
regulations:

DG-1015, Identification and Characterization of
Seismic scurces.' The draft guide provides
general guidance and recommendations, describes
acceptable procedures and' provides a list of

references that present acceptable methodologies
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!

to identify and characterize capable tectonic !
sources and seismogenic sources. j

DG-1016, Second Proposed Revision 2 to RegulA. tory
,

Guide 1.12, ' Nuclear Power -Plant Instrumentation [
for Eatthquakes." The draft guide describes i

seismic instrurantation type and location, :

operability, characteristics, installation, !

actuation, and maintenance that are acceptable to |
the NRC staff. ,t

DG-1017, " Pre-Earthquake Planning and Immediate !
!Nuclear Power Plant Operator Post-Earthquake ,

Actions." The draft guide provides guidelines ,

that are acceptable to the NRC staff for a timely i
!evaluation cf the recorded seismic instrumentation

'

shutdown is required.
~ plantdata and to determina whether or not

i
;

DC-1018, ' Restart of a Nuclear Power Plant Shut
Down Due to a Seismic Event. " The draft guidc

,

provides guidelines that are acceptable to_ the NRC '

staff for performing inspections and tests of
nucl< ear power plant equipment and structures prior

,

to restart of a plant that has been shut down due |
to e seismic event. c

:

Draft Standard Review Plan Section 2.5.2, Proposed !

Revision 3 " Vibratory Ground Motion." The draft E

describes procedures to assess the ground motion. ;

potential of seismic sources at the site and to i

assess the adequacy of the Safe Shutdown .

Earthquake Ground Motion seismic design. j

;

General

The draft guides and standard review plan section ,

are being presented along with, and should be j
issued simultaneously with, the proposed revision 1
to the regulations. ;

)

During the development of the proposed regulations
the staf f benefitted from two public meetings with ,

interested industry groups. Principal attendees j

incluced staff frob the . Nuclear Management and i

Resources Counci1 (NUManC), Electric Pc'.te r :

Research Institute (EPRI), Department of Energy |

(DOE) and industry. During the first meeting ;

(March 6, 1991) the staff discussed schedule and !

technical topics for potential inclusion in the |
revision of Appendix A to Part 100. The second '

meeting' (April 17, 1991) provided industry and +

,

!

P

,

- w .m - ,
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other interested nembers of the public with an
opportunity to express their views on the Appendix
A revision. .

The enclosed Federal Register Notice contains
information on the scope of this rule =aking and
requests public input. The Federal Register , ,

Notice also addresses action > related to the a

development of several new and r^evision of several
existing Regulatory Guides and Standard Review
Plan Sections.

Coordination: .'h e Office of the General Counsel has reviewed ,

this paper and has no legal objections. [The ACRS ,

was briefed on the staff's approach on Nevent;r __, ,(

1991.]
'

Pecorrendation: That the Commission:

1. Acerove the issuance of the enclosed draft
documents for a 90 day public com=ent period.

2. Certify that this rule, if promulgated, will
not have a significant economic effect on a
substantial number of small entities pursuant
to the Regulatory Flexibility Act of 1980 (5
U.S.C. 605 (b)).

3. Note:

a. The proposed rule (and notice of
availability of draf t regulatory guides
and draft standard review plan section)
would be published in the Federal
Recister for a 90-day public comment
period (Enclcsures 1, 4, 5, 6, 7, 8, 9,

10).

b. A notice of availability of a Regulatory
Analysis and an Environ = ental Assessr.ent
and Finding of No Significant
Environ = ental Impact is being supplied
concurrently to the Public Document Room

' (Enclosure 2). ,

Because Appendix S to Part 50 and Appen-c.
dix B to Part 100 are new, an "informa-
tion collection requirement" is being
sub=itted to CF.B for review (Enclosure
3). It is noted that the estimated
burden en the staff *and industry re=ains
the same; the proposed revisions to the
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regulations reflect current staff
practice.

d. Because the requirement for periodic !
assessment and report of population e.nd
man-cade hazards in Part 100 is new, an
'information collection requirement" is

'

being submitted to OMB for review (also
in Enclosure 3). It is noted that the
estimated burden on the staff and
industry should be small.

,

'

e. A public announcement (Enclosure 11) will
'

be issued when the notice of proposed
rulemaking and notice of availability of
the draft regulatory guides and draft
standard review plan section are filed
with the Office of the Federal Recister. |

f. The appropriate Congressional committees ,

wil.L be informed (Enclosure 12).

g. Copies of the Federal Recister notices t

will be distributed to all power reactor
permittees and licensees. The notices
will be sent to other interested parties t

upon request.

h. The Chief Counsel for Advocacy of the i

small Business Administration will be
notified of the Commission's determina- |

tion, pursuant to t'- e Regulatory
Flexibility Act of 1980 (5 U.S.C. 605
(b)), that these proposed regulations,

,

draft regulatory guides, and draft !

standard review plan section will not
have a significant economic effect on a
substantial number of small entities.

i. A Backfit Analysis is not required for
this proposed rule, because these ;

!amendments do not involve any provisions
which would impose backfits as defined in [

5 50.109 (a) (1) .

James M. Taylor
Executive Director

for Operations
.

Enclosures:
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wit 1ENTS ON eBE.<3EE FACKAGE
D. TERAO-

COMMENT 1:

Page FRN-10:
.

In the drart Feceral Register Notice. dection 1. E . delsmic
anc Eartncuake Eneineerina Jriterta iItem 4. .eouceo !

analysiss, an +xamrie is given c: a situation wnere only tne !
. EE is currentiv associatec with a cesian reouirement. fhe !

!example states inat or seismic enenor motion. ^ a :raction c:
tne idE response aill te useo to carry out tne esign :.n '}

;conjunction with tnis enange. Because we nave not. yet
cetermined how seismic anenor motions will be w aluarea !

without -sn OBE. we er.ould not compjetely rule cut the -|
possibility that 1:11.1 dEE snenor motions will ce usec Inot j
Just a Ma* i on ) . We also note inat cn pages RA-e and 10 c: j
the regulatory analysis. the e.sact paragrapn appears in !

'

{'3. Reduced _ Analysis, without the seismic anenor motion
example. We recommeno inat the sentence en cas.e ihN-R in the [

draft Federal Resister - - 'for situations wnere :.nly ...
conjunction witn enia .cnange. -- ce aeletec.

I

'OMMENT . ;: t
!
>

,!page FRN_co.
T

!

In Sectien IVias(2). " Operating Basis Eartnquace tne -

definition or One OBE still contains: the worcs 'within
applicaole. stress and delormation limits. If tne intent oi >

the CBE is to only enuure structures. systems. anc components -i
f

-necessary for continued operation witnout undue risk to tne |

|- health and safety of sne puolic rm i n mr-*4~=- nen :ne
additional clarif4. cation ~that is, witnin applicacie stress

,

and. deformation limits might ceniuse v.he issue. One mignt i
r

1 interpret this phrase . to mean that ~xpiacit- stresses ana ;

' deformations need to be calculatea. |
t
;

We recommena that the inrase ' inat is. within applicaole {
stress and cetormation limits be enanged to 'rne t- is. witnin i

stress and cetermation limits tnat eneure suificient
cimensional stability so as not to- Impair the :ystem *-

functions 1 capability or the component's operaoility. !
r

!

l
;

i,

~ . . - - _. ., . . _- . '
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CHANGES TO AFFENDIX E TO W CFE FART 100 |
DEAFT FEDERAL REGISTER h0TICE PAGES 16. 15. A !

!

!

INSERT A ,

~ ;

t
i

EMES are a enarseteristic or seismic sources in a procaoliistic |
seismic nazard analysis. Alternative approacnes are consicerec in '

estimating the maanitude ot the EMES and tnev are not necessar:1y i

essee:atec with snv given return ;erico.
'

I
i

{;NsrtT ;

h
A deterministic nazard analysis snall ce ucec to cetermine the !

controlling earthquar.es anc a probacilistic seismic hazaro analysis !

-snall oe .useo to assess tne controlling =artnquaxes. fhe !

contro11ir.s eartnquaxes are used to estimate around motions at tne :
. site ano are descritec in terms or maanitude anc c3 stance trom tne !

Iskte.
-r
IFor tne deterministic analysis, tne controlling eartnquaxe snail ce

evaluated for eacn seismogenic and capao.e tectonic source ;
*

icentifisc in part Pv t a ) . This may result in several centreillna
eertnquares being. used to estimate grounc motions in .n!!erent
irequency ranges. As a minimum rne cent ro111ng eartnquaxe snal. ce
the- iareest nistorical eartnquaxe in eacn seismic source. .

Erocacilistic estimates or seismic nazarc snail ce calculateo ano |
:ne ;results deaggregated to determine significant sources. fhe j
significant_ sources derived from ine probabilistic' analysis shall }
be used to make sure Ine centrolling earthquar.es developec Irom tne j
deterministic analysis are appropriate. j

t
!

' N C c R"' t' *

?

!

Assume _ the controlling eartnquakes are situated at tne point on tne i

seismic source nearest to tne site. For tne case wnen tne site is !
->

locatec within a seismogenic source, the controlling eartnquaxe |

will be locatec within 15 km of the site. The uncertainty in tna i

grounc motion shall ce accounted :or av using tne mean plus one |

stancara ceviation i t4th percentile : o: the ground motion estimates !

determined for the site. |
t

!-
y

?

I
>
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|
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NUCLEAR REGULATORY COMMISSION i
,

4
5 10 CFR Parts 50, 52 and 300 .

6
|7 RIN 3150-AD93 -

8 ;

:
9 Reactor Site Criteria

10. Including Seismic and Earthquake Engineering Criteria for |
:

11 Nuclear Power Plants
12 [
13 |;
14 i
15 AGENCY: Nuclear Regulatory Commission.
16 .

,

17 ACTION: Proposed rule.
18
19 SUMMARY: The Nuclear Regulatory Commission is proposing to amend its regulations !

20 to update the criteria used in decisions regardirig reactor siting including I

21 geologic, seismic, and earthquake engineering. considerations for nuclear power !
'

22 plants. The proposed regulations would allow NRC to benefit from experience _
23 gained in the application of the procedures and methods set forth in the current v
24 regulation, the difficulties encountered, and mesmosmate the rapid advancement A |

25 in the state-of-the-art of earth sciences and earthquake engineering. The |
25 proposed regulation primarily consists of two separate changes, namely the source

-

27 term and dose considerations, and seismic and earthquake engineering i

'O - considerations of reactor siting. The proposed regulatory action is applicable [
} only to applicants that apply for a construction ::ermit, early site permit, !

40 design certification, or combined license ( combined construction permit and |

31 operating license).on or af ter the effective date of the regulations. !
i

32
33 DATE: Comment period exoires 90 days after date of publication in the Federal !

34 Register. Comments received after this date will be considered if it is |

35 practical.to do so, but the Commission is able to assure consideration only for L

i|36 comments received on or before this date.
.37
38 ' ADDRESSES: Mail written co=ents to: Secretary, U.S. Nuclear Regulatory |

39 Co=ission, Washington, DC 20555, Attention: Docieting and Service 6 m.ch. !

40 Deliver co=ents to: 11555 Rockville Pike, Rockville, Maryland, 2etween
41 7:45 am~and 4:15 pm Federal workdays. [
42 Copies of the regulatory analysis, the environmental assessment and finding :

43 of no-significant impact, and comments received may be examined at: the NRC i

44 Public Document Room at 2120 L Street NW. (Lower Level), Washington, DC. |
['45

45- FOR FURTHER INFORMATION CONTACT: Dr. Andrew J. Murphy, Office of Nuclear 1

47 Regulatory Research, Mail Stop NLS-217A, U.S. Nuclear Regulatory Commission, !

48 Washington, DC 20555, Telephone (301) 492-3850 concerning the seismic and |

49 earthquake engineering aspects. Mr. Leonard Soffer, Office of Nuclear Regulatory [

50 Research, Mail Stop NLS-32a, U.S. Nuclear Regulatory tammission, Washington, DC ;

51 20555, telephone 301-492-3916 concerning other siting aspects. |
t

52
I

53 SUPPLEMENTARY INFORMATION:
;*

34
55 I. Background. j

t
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I II. Objectives. |
1 III. Genesis. !

J IV. Alternatives.
4 V. Major Changes. ;

5 V.A Reactor Siting Criteria. .

6 V.B Seismic and Earthquake Engineering Criteria. j
i

7 VI. Siting Policy Task Force Recommendations,
8 VII. Related Regulatory Guides and Standard Review Plan Section. ;

9- Vill. Future Regulatory Action. :
10 IX. Electronic Format. .

11 X. Finding of No Significant Environmental Impact: Availability.
12 XI. Paperwork Reduction Act Statement.
13 XII. Regulatory Analysis.
14 XIII. Questions. .

'
15 XIV. Regulatory Flexibility Certification.

'

16 XV. Backfit Analysis. -

17 '

18 1. Background
19 ',
20 ' The present regulation regarding reactor site criteria (10 CFR 100) was

'21 promulgated April 12, 1952 (27 FR 3509). Staff guidance on exclusion area and ,

22 low population zone sizes as well as population density was issued in Regulatory i

23 Guide 4.7, " General Site Suitability Criteria for Nuclear Power Stations", |
24 published as a draft in September 1974. Revision I to this Guide was issued in ;

25 November 1975. On June 1,1976, the Public Interest Research Group (PIRG) filed |
26 a petition for rulemaking (PRM-100-2) requesting that the NRC incorporate minimum ;

27 exclusion area and low population zone radii and population density limits into r

'S the regulations. In August 1978, the Commission directed the NRC staff to :

) develop a general policy statement on nuclear power reactor siting. The " Report j

40 of the Siting Policy Task Force", (NUREG-0625) was issued in August 1979 and j

31 provided recommendations regarding siting of future nuclear power reactors. On |

32 July 29,1980 (45 FR 50350), the NRC issued an Advance Notice of Proposed ;

33 Rulemaking (ANPR) regarding revision of reactor site criteria which discussed the j

34 recommendations of the Siting Policy Task Force and sought public comments. The i
35 proposed rulemaking was deferred by the Commission in December 1981 to await |

36 develo; ent of a Safety Goal and improved research on accident source terms. On !
37 August 4,1986 (51 FR 23044), the NRC issued its Policy Statement on Safety Goals
3B which stated quantitative health objectives with regard to both early and latent !
39 cancer fatality risks. On November 29, 1988, the NRC issued (28 NRC 829) a |
40 denial of the PIRG petition (PRM-100-2) on the basis that it would unnecessarily [
41 restrict NRC's regulatory siting policies and would not result in a substantial ;

42 increase in the overall protection of the public health and safety. Because of i

43- possible renewed interest in pcwer reactor siting,. the NRC is proceeding with a !
44 rulemaking in this area. This should be regarded as a partial granting of the j
45 petition which requested incorporation of exclusion area size and population j

46| density via rulemaking. |
47 Appendix' A, "Seis-it and Geologic Siting Criteria for Nuclear Power i

48 Plants," to 10 CFR Part ICO, * Reactor Siting Criteria," was originally issued as
49 a proposed rule on Neverter 25,1971 (36 FR 22601), published as a final rule on
50 November 13,1973 (33 FR 31279), and became effective on December 13, 1973. .

51 There have been two amen: ents to 10 CFR Part 100, Appendix A. The first !
52 amendment, issued November 27,1973 (3B FR 32575), corrected the final rule by |
53 adding the legend under tre diagram. The second amendment resulted from a e

.4 petition for rule making (FRM 100-1) requesting that att opinion interpreting and j
!

!
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1

I clarifying Appendix A with respect to the determination of the Safe Shutdown 1

2 Earthquake be issued. A notice of filing of the petition was published on May
3 14,1975 (40 FR 20983). The substance of the petitioner's proposal was accepted
4 and published as an immediately effective final rule on January 10, 1977 (42 FR
5 2052). .

6

7 |
8 II. Objectives

9

10 The objectives of this proposed regulatory action are to:
Il 1. state directly criteria for future sites which, through experience and
12 importance to risk, have been shown key to protecting public health and safety;
13 2. provide a stable regulatory basis for seismic and geologic siting and
14 applicable earthquake engineering design of future nuclear power plants that will
15 update and clarify regulatory requirements and provide a flexible structure to

permit consideration of new technical understandings.relocatM from Part 100 to Part 50 those requirements which apply to ['16
17 3. 9
18 plant design, effectively decoupling siting from plant design; and yc s_

% - :_,

gg

| 20 III. Genesis "' A,N ,
{
)

21
22 The proposed regulatory action reflects changes which are intended to (1) j

| 23 benefit from the experience gained in applying the existing regulation and from |
| 24 research; (2) resolve interpretative questions; (3) provide needed regulatory '

25 flexibility to incorporate state-of-the-art improvements in the geosciences and
26 earthquake engineering; (4) simplify the language to a more " plain English" text;

! 27 and (5) acknowledge various internal staff and industry comments.,

?g The nen,nnted regulatory action will apply to applicants who apply for a
29 construction permit, early site permit, design certification, or combined license
30 after the effective data of the final regulations.

31 Criteria not associated with the selection of the site or establishment of
32 the safe shutdown earthquake ground motion have been placed into Part 50. This
33 action is consistent with the location of other design requirements in Part 50.
34 Because the revised criteria presented in the proposed regulation will not
35 be applied to existing plants, the licensing bases for existing nuclear power
35 plants must remain part of the regulaticns. Therefore, the proposed revised
37 reactor siting criteria would be designated Subpart B in 10 CFR Part 100 for site
33 applications after the effective data of the final regulatiens and the criteria
39 on seismic and geologic siting would be designated as a new Appendix B to 10 CFR
40 Part 100. These new sections would be added to the existing body of regulations.
41 The. dose calculations and the earthquake engineering criteria will be located in
42 10 CFR Part 50 (650.34(a) and Appendix 5, respectively). Since Appendix S is
43 not self initiating, applicable sections of Part 50 (150.34 and 150.54) are
44 revised to reference Aopendix 5. The proposed rule would also make conforming
45 amendments to 10 CFR Parts 52 and 100. 52.17(a)(1)(vi) and 100.20(c)(1) and (3)
46 would be amended te note A;;pendix B to Part 100.
47
48 IV. Alternatives
49
50 The first alternative considered by the (cmmission was to continue using
51 current regulations for s,te suitability determinations. This is not considered
52 an acceptable alternatwe. Although the siting related issues associated with
53 the current generatien of nuclear power plants are completed or nearing
54 completion, there is goed reason to initiate the proDosed regulatory action in
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light of the current and future staff review of future reactors (particularly*

certified designs) by 9ecoupling siting from plant design such that the certified
design would not be dependent on site parameters to establish the fission productJ

4 retention characteris tics of the design. Further, the current regulation has
5 created difficulty for applicants and the staff in terms of inhibiting
6 flexibility in applying updated information and using updated methods of analysis.

7 in the licensing process.

8 A second alternative considered was the deletion of the existing regulation
9- (LFI and dose calculations from Part 100 and Appendix A to Part 100). This is

10 not considered an acceptable alternative because these provisions form part of
11 the licensing bases for many of the operating nuclear power plants and others
12 that are in various stages of obtaining their operating license.
13 For seismic and earthouake engineering, a third alternative considered was
14 the replacement of the entire regs'ation with a regulatory guide. This is not
35 considered acceptable because a regulatory guide is non-mandatory. The

16 Commission believes that there could be an increase in the risk of radiation
-

17 exposure to the public if the siting and earthquake engineering criteria were
~18 non-mandatory.
19 The approach of establishing the revised requirements in new sections of
Z0 Part'ICO and relocating plant design requirements to Part 50 while retaini.ng the
ZI existing regulation was chosen as the best alternative. The public will benefit
ZZ from a clearer, more uniform, and more consistent licensing process which
23 incorporates updated information and is subject to fewer interpretations. The
24 MRC staff will benefit from improved regulatory implementation (both technical
25 and legal), fewer interpretive debates, and increased regulatory flexibility.
Z6 Applicants will derive the same benefits in addition to avoiding licensing delays
27 due to unclear regulatory requirements.
'S
.9 V. Major Changes
30
31 V.A Reactor Siting Criteria (non-seismic).
32
33 The site criteria centained in the proposed rule are based upon previous
34 guidance issued in Regulatory Guide 4.7, " General Site Suitability Criteria for
35 Nuclear Power Stations," and the risk insights and accident release
36 characteristics of present light water reactors (LWR's), and particularly those
37 plants analyzed in NUREG-ll50, " Severe Accident Risks: An Assessment for five
38 t!.5. Nuclear Power Plants," dated December 1990. However, the proposed criteria
39 decouple siting from plant design and, as such, are independent of the plant type
40 to be built in the site. The Commission considers this a reasonable position
41 since it is expected that future reactors licensed under Part 50 or under Part

-42 5Z of the Commission's regulations will reflect through their design,

43 construction and operation an extremely low probability for accidents that could
44 result in release of significant quantities of radioactive fission products. In
45 addition, the recommendations of the Siting Policy Task Force were considered in
46 making these changes as discussed in Section XII.
47
48 Raticnale for Individual Criteria
49

-

50 A. Erelusion Area- An exclusien area surrounding the immediate vicinity of
51 the plant has been a re:;uirement frcm the very beginning for siting power
52 reactcrs. This area has been found to provide a high degree of protection to the
53 public from a variety cf pctential plant accidents and also affords protection

*

E4 to the plant frcm potential man-related hazards.
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1 The present regulation has no numerical size requirement for the exclusion
area, in terms of distance, and instead assesses the consequences of a postulatedS

J radioactive fission product release within containment, coupled with assumptions
4 regarding containment leakage, performance of certain fission product mitigation
5 systems and site meteorology for a hypothetical individual located at any point
6 on the exclusion area bouncary. The plant and site combination is considered to
7 be acceptable if the calculated consecuences do not exceed the values given in
8 the present rule. Regulatory Guide 4.7 suggests an exclusion area distance of
9 0.4 miles, since this has been found, in conjunction with typical engineered ,

10 safety features, to meet the dose values in the existing rule.
11 The Commission considers an exclusion area to be an essential feature of
12 a reactor site, and is retaining this requirement for future reactors. However,
13 in keeping with the recommendation of the Siting Policy Task Force to decouple
14 site requirements from reactor design, the proposed rule would eliminate the use
15 of a postulated source term, assumptions regarding mitigation systems and
16 meteorology, and the calculation of radiological consequences to determine the -

17 sizes of the exclusion area and low population zone. It would instead require a
38 minimum exclusion area distance of 0.4 miles for power reactors.
19 This distance, together with typical engineered safety features previously
20 reviewed by the staff, has generally been found to satisfy the dose guidelines
21 in the present rule. An exclusion area of this size or larger is fairly connon
22 for most power reactors in the U.S., and has not been unduly difficult for most
23 prospective applicants to find and obtain.
24 Finally, this distance has also been found to readily satisfy the prompt
25 fatality quantitative health cbjective of the Commission's Safety Goals Policy,
25 when coupled with plant designs as reflected by those in NUREG-Il50. Hence, the
27 minimum exclusion area distance proposed would assure a very low level of risk
'B to individuals, even for those located very close to the plant.

9 Although an exclusion area size of about 0.4 miles is considered
30 appropriate for reactor power levels of current designs, the Commission is also

considering whether or not this size unduly pe/nalizes potential reactors having [31
32 significantly lower power levels. Hence the Commission requests comments on
33 whether the minimum size of the exclusion area should be fixed at 0.4 miles
34 regardless of reactor power level, or whether it should vary according to reactor
35 power level with a minimum value of about 0.25 miles.
35 B. tcw Poculation Zere- The present rule requires that a low population
37 zone (LPZ) be defined imediately beye j the exclusion area. Residents are
38 permitted in this area, but the number and density must be such that there is a
39 reasonable probability appropriate protective measures could be taken in their
40 behalf "n the event of a serious accident. In addition, the nearest densely
41 populated center containing more than about 25,000 residents must be located no
42 closer than one and one-third times the outer radius of the LPZ. Finally, the

43 dose to a hypothetical individual located at the outer radius of the LPZ over the
44 entire course of the accident must not be in excess of the dose values given in
45 the rule. Regulatory Guide 4.7 suggests that an outer radius of about three
46 miles for the LPZ has been found to satisfy the dose values in the present rule.
47 Several practical problems have arisen in connection with the low
45 populatio1 zone. Before 1950 the LPZ generally defined the distance over which
49 public protettive actions were centemplated in the event of a serious accident.
50 Part 50.47 now requires pl ce exposure Emergency Planning Zones (EPZ) of about
51 ten miles for each plant.

52 The low population z:ne also places restrictions on the proximity of the
53 nearest densely populated center of 25,000 or more residents. However, without
i4 numerical requirements fcr the outer radius of the bow pcpulaticn zone, this
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I requirement has little practical effect. Typical low population zones for
existing power reacters have several thousand residents. If Regulatory Guide 4.7 |*

3 were followed and a distance of three miles were selected as the low population ;
!

4 zone outer radius, a maximum population within the low population zone at the
5 time of site approval would be about 14,000 residents. Finally. .the staff has [
6 sometimes experienced difficulty in defining a " densely populated center." !

7 The Comission considers that the functions intended for the " low !

8 population zone", namely, a low density of residents and the feasibility of ,

9 taking protective actions, have in fact been taken over by other regulations or |

10. can be accomplished by other means. Protective action requirements are defined j

11 via the use of the EPZ's, while restrictions on population close to the plant can !
12 be assured via proposed population density critoria. For these reasons, the !

13 Comission is proposing to eliminate the requirement of a low population zone for i

14 future power reactor sites for purposes of determining site suitability. |
15 C. Population Density Criteria- The present rule contains no population !

16 density requirements other than the requirement, noted above, that the distance
'

-

17 to the nearest population center containing more than about 25,000 residents must '

18 be no closer than one and one-third times the outcr radius of the LPZ. This was ;

19 recognized as a potential problem when the present rule was promulgated. As the |
20 Comission in 1962 noted in its Statement of Considerations (27 FR , 3509) |
21 accompanying the issuance of the regulation, "...in some cases where very large ;

22 cities are involved, the population center distance may have to be greater than"

23 those suggested by these guides."
24 As a result of the significant increase in reactor power levels during the j

' 25 1960's, the staff issued Pegulatory Guide 4.7 in 1974. With respect to j

26 population density this guide states as follows: i2

27 " Areas of low population density are preferred for nuclear power !

'8 station sites. Hicn population densities projected for any time during
.9 the lifetime of a station are considered during both the NRC staff review |

30 and the public hearing phases of the licensing process. If the population :

31 c_nsity at the proposed site is not acceptably low, then the applicant !

32 will be required to give special attention to alternative sites with lower
33 population densities.
34 If the population density, including weighted transient population, j

35 projected at the time of initial operation of a nuclear power station j

36 exceeds 500 persons per square mile averaged cver any radial distance out !

37 to 30 miles (cumulative population at a distance divided by the area at !

38 that distance), or the projected population censity over the lifetime of i

39 the facility exceeds 1000 persons per square mile averaged over any radial |
i

40 distance out to 30 miles, special attention should be given to tha
41 consideration of alternative sites with lower population densities." |
424

43 As noted above, the basis for this guide was that it provided reasonable
44 separaticn of reactor sites from large population centers, while also assuring*

45 . an adequate selection of sites, even in the hortheastern U.S. However, no

46 comparisen with explicit risk criteria were provided at that time. |
An illustration of the degree of separation distance provided by this Guide j47

. for population centers of various sizes may be useful. Under this guide, a |48
49~ population center of about 25,000 or more residents may be no closer than 4 miles j

50 from a reactor, since a censity of 500 persons per square mile within this ,

51 distance would yield a total population of about 25,120 persons. Similarly, a
'

52 city of 100,000 or more residents may be no clos.r than about 10 miles; a city j.

53 of 500,000 or more persons ray be no closer than about 20 miles, and a city of .

54 1,000,000 or more persons may ce no closer than aboat 30 miles from the re~ tor.
'

!

FRN - 6 October 8, 1991
|

|
.

e , e ---4-- - - . - -c e- -. . , , , , - - .,m,-.,...,,..-..-,.--r,ww-, *--



1 The Ccmissicn has examined these guidelines with regard to the Safety
Goal. The Safety Goal quantitative health objective in regard to latent cancer
fatality states that, within a distance of ten miles from the reactor, the risk,

4 to the population of latent cancer fatality from nuclear power plant operation,
5 including accidents, should not exceed one-tenth of one percent of the likelihood
6 of latent cancer fatalities from all other causes. In addition to the risks of
7 latent cancer fatalities, the Commission has also investigated the likelihood and
8 extent of land contamination arising from the release of quantities of long-lived
9 radioactive species, such as Cesium-137, in the event of a severe reactor

10 accident.
Il The results of these analyses indicate that the cancer fatality
12 quantitative health objective noted above is met for current plant desigo
13 regardless of the population density around the site.
14 Since the population density values of Regulatory Guide 4.7 have been in
15 use since 1975, since these afford an adequate supply of sites in every region
16 of the nation, the Commission sees no merit in significantly relaxing these '

17 values by allowing nuclear power plants to be located significantly closer to
18 population centers than has heretofore been the case. The Commission recognizes,
19 however, that nuclear power plants meeting current safety standards could be
20 located at sites significantly denser than 500 people per square mile and meet
21 the latent cancer fatality Safety Goal. In addition, the Commission considers
22 it reasonable to continue to specify the population distribution out to 30 miles,
23 even though the Quantitative Health Objectives of the Commission's Safety Goal
24 Policy only apply out to 10 miles, for latent fatalities. The 30 mile distance
25 will ensure that no large population centers are located closer than about 30
26 miles from the site. From analysis done in support of this rule change, the
27 likelihood of land contamnation from a severe accident sufficient to require

tong tern condemnation of land beyond 30 miles is very remote. Thus considering'

population distributions cut to 30 miles in t' site approval process will help
ad ensure that large population centers would noi De subject to contamination from
31 a reactor accident sufficient to cause their being uninhabitable for long periods
32 of time.
33 For these reasons, the Co=ission is proposing that, at the time of initial
34 site approval, population density values of no more than 500 people per square
35 mile averaged over any radial distance out to 30 miles are preferred for new
26 nuclear power plant sites. Similarly, in keeping with Regulatory Guide 4.7, the
37 projected population density 40 years after initial site approval should not
3B exceed 1000 people per square mile.
39 The present proposed rule indicates that these population density levels
40 are preferred not to be exceeded for new nuclear power plant sites. The

41 Commission is also requesting comments on whether sites exceeding these
42 population densities should be accepted, and, if so, under what condtions.
43 Several points regarding population projections and their application
&& should be made. First, since the validity and reliability of population
45 projections, particularly for relatively small regions, decreases markedly as the
46 projection time period ir. creases, population projections for the purpose of
47 assessing site suitability are to be limited *o a time period of 40 years after
48 initial site approval. ?opulation projections beyond this time period become
49 unreliable and speculative.
50 Second, population orojections are intended to be used as a factor in the
51 siting process to evaluate a potential nutlear power plant site and to determine
52 whether alternative sites naving lower population densities should be considered.

'4 Because of uncertainties ia population crojections and because analyses have also
shown that current plant designs can meet the Commissibn's Safety Goals and that,

d5 other risks can be kept at a very low level at sites having significantly higher
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population densities than those being proposed for approval, the Commission does1

not intend to consider licensing actions against an operating nuclear power plant
J solely on the basis of unexpected population growth during its operating period.
4

5 D. Peteorelooical Factors- Since radiological doses are no. longer to be !

6 calculated for the purpose of determining site suitability, the need for
7 assessment of site meteorological data and characteristics for site suitability ,

8 purposes comes under question. Meteorological data may still be needed for !

9 safety analysis and for assessing the adequacy of certain plant features, as well
10 as to determine plant adequacy in regard to meteorological e.:tremes, such as :

11 tornados and maximum probable precipitation. Therefore, the rule contains a
12 requirement to collect and characterize meteorological data representative of the ;

1

13 site.

14 The Commission has examined the variations in site metorology that have
15 influenced dose calculations in past licensing reviews. Individual site
16 meteorology characteristics have been used primarily toward the determination of -

17 atmospheric dispersion or dilution factors, in order to evaluate doses to
18 hypothetical individuals at the exclusion area and low population zone outer
19 radius. The degree of dilution increases with the distance between the release
20 point and any exposed individual, but also is affected by other factors,
21 including the time of day. In this regard, the dilution f actor (X/Q), could vary
22 very significantly within a given site, showing a pronounced diurnal variation.
23 When the time averaged dilution factor of a given site is compared, however, with
24 that of other sites, the variation between one site and another is much less.
25 Analyses reported in NUREG/CR-2239, " Technical Guidance for Siting Criteria
25 Development," dated December 1982, for example, show that predicted average
27 individual consequences such as risk of early fatality or risk of latent cancer
'8 fatality for an i@ntical postulated release of radioactivity to the environment
.9 using data for 29 different weather stations in the United States yielded
30 individual consequences that varied by about a factor of two. Based upon these
31 considerations, the Commission has determined that the average meteorological
32 dilution characteristics between one site and another are sufficiently similar
33 that characterization of individual site meteorology is noth a significant
34 f actor in determinging site suitability.
35 E. Hydrolocical Factors- ihis area is important in establishing the
35 magnitude of external hazarcs for which the plant should be designed. The

37 proposed rule adds or modifies existing requirements for obtaining information
3B to characterize hydrological factors at a site important to risk. This
39 information will then be reviewed by the staff and used as interface criteria in
40 matching a proposed design to the site.
41 F. Nearby Industrial and Transoortation Facilities- This area of review is
42 proposed to be incorporated into the regulations for the purpose of site
43 suitability. This area cf review has, in fact, been a part of the staff review
44 for many years. The acceptance standard is the same as that currently in staff

'45 review guidance documentation. Hence, the proposed rule involves no substantive
46 changes in this area an:: merely codifies what has been staff practice for a
47 number of years.
40 G. Feasibility of Ca"vina out Protective Actions- The proposed rule would
49 require inat important site f actors, such as population distribution, topography,
50 and transportation routes te considered and examined in order to determine
51 whether there are any site characteristics that could pose a significant
52 mpedimert to the develcp er of an emergency plan.
53 Planning for emergewies is part of the Commission's defense-in-depth
54 approach. The Commission ccncludes that site characteristics that may represent
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1 an impediment to the development of adequate emergency plans, such as limitations
of access or egress in the immediate vicinity of a nuclear power plant should be'

3 identified at the site approval phase.
4 H. Periodic Recortino of peculation and Other Activities- L.. .i n around I
5 a site may.nsemame m schange/. In addition to population changes, which may X
6 be estimated or projected for relatively near-term periods with some degree of
7 confidence, significant changes in the nature of the industrial, military and
S transportation facilities may also occur.

The proposed rule would require that site permit holders prepare periodic]9
reports to the Commission regarding population changes as well as sign;ficant
changesinanyman-relatEdactivitiesthatmightrepresentapotentialhazard.J10

11
12 Reports updating the population around the site out to a distance of thirty miles
83 would be required every ten years after the date of initial site approval.
14 Updating of this information every ten years would allow for use of the most
15 recent Census data, as this became available, without becoming unduly burdensome.
15 With regard to periodic reporting of nearby man-related facilities, the -

17 concern is with the early identification of activities or facilities that are
18 potentially hazardous. Hence, the Commissicn concludes that such activities
19 should be updated on a more frequent schedule than that for population. Reporting
20 of such changes in activity every five years is considered sufficient to provide
21 reasonably early notification that such changes are underway or in existence.
22 On the other hand, man-related activities potentially hazardous to a plant are
23 typically major industrial or transport f acilities such as major highways, large
24 ripelines, major airports, etc. Relatively minor changes in industrial activity
25 uve been shown to be of little concern. For this reason, the Comission
25 concludes that only sigr. i ficant changes in industrial activity, with the
27 potential for affecting the safe operation of a pl ant , need be reported
4 periodically.

9 In regard to this area, the Commission is also requesting comments on
30 whether periodic reporting of population and significant offsite activities
31 should be extended to include future plants and existing plants, as well as site ,

#32 permit holders.
33 Once a plant is built on a site, changes in offsite conditions can be, ane $ ,

'

34 are, tracked by the NRC resident inspector. Thus holders of construction permits -

35 or operating licenses need not report such information.
35
37 Jnterin Chance to Part 50
38

'

39 The proposed change to 10 CFR 50 sirply relocates the recuirements
40 previously contained in 10 CFR 100 for each applicant to calculate a whole body
41 and a thyroid dose at specified distances. Since these requirements would be
42 used in reactor design rather than siting, it is more appropriately located in
43 10 CFR 50, thus leaving 10 CFR 100 with site criteria only. The source term and
44 methodology for performing the dose calculations remain unchanged from that
45 stated in 10 CFR 100.
45 These requirements a; ply to all future applicants for a power reactor.
47 They are intended to be an interim requirements until such time as more specific
48 requirements for future applicants are developed governing containment
49 performance and other fission product cleanup systems.
50
51 V.B Seismic and Earthquake Engineering Criteria.
52
53 The following are rajor changes associated with the proposed seismic and

*

34 earthquake engineering criteria rulemaking:
55 1. Reflect current practices. The proposed regulations would better
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I reflect industry design practices and the associated staff review procedures that
2 have evolved since the initial regulation (Appendix A to 10 CFR Part 100) was
3 issued in 1973. Many of tnese practices and procedures were incorporated into
4 the revision of Standard Review Plan Sections 2.5.2, 3.7.1, 3.7.2, and 3.7.3 that
5 are associated with the resolution of Unresolved Safety issue (USI) A-40,
6 * Seismic Design Criteria."
7 2. Use probabilistic analyses. The proposed regulation will require the
8 use of both deterministic and probabilistic analyses. The lack of recognition
9 of probabilistic analyses in the existing regulation has made it difficult to de

10 treat issues like uncertainty andgem rence rate. The proposeo rute smes that
11 probabilistic estimates of seismic hazard should be calculated and the underlying
12 assumptions and associated uncertainties should be documented to assist in the * *
13 staff's -' evaluation of i . r d e _ my __ S M # q "
14 3. Eliminate the diverse definitions of the Operating Basis Earthquake
15 (OSE). The OBE is now only associated with the functionality of structures,
16 equipment, and components required for safe and continued operation. Previously, .

17 the OBE was also associated with a likelihood of occurrence and a minimum ,

18 percentage of the Safe Shutdown Earthquake (SSE). In some cases, for instance,
19 piping, the multi-facets of the OBE made it possible for the OBE to have more
20 design significance than gE. g
21 4. Reduced analyse npplicants that choo:e to set the % : : M ''' %
22 2. N i at one-third of he Safe Shutdown Earthquake Ground Motion can satisfy

'

23 OBE functionality requirements without performing any explicit response analysis.
24 There is high confidence that, at this earthquake level with other postulated
25 concurrent loads, most critical structures, systems and components will not
26 exceed currently used design limits. For situations where only OBE is currently
27 associated with the design requirements, for example seismic anchor motion
28 mo ement, a fraction of the SSE response will be used to carry out the design i

19 i onjunction with this change. Applicants have the option of selecting an OBE )(
30 g eater than one-third the SSE; however, a suitable analysis and design must be
31 performed.
32 5. Required plant shutdown. The revised regulations state in Part 50,
33 consistent with other conditiogof licenses, that plant shutdown is required if

the 5 " "; N ; . :. . v J TS exceeded. SpecificguidanceisprovidedtoK34
15 definewhatconstitutesanCB[exceedancethatwouldrequireaplantshutdown.
35 In addition, guidance is provided for an orderly plant shutdown and the re-
37 starting of a plant that has been shut dcwn because of earthquake ground motion.
38 E. l.imit level of detail. The level of detail presented in the proposed
39 regulations has been limited to general guidance. The proposed regulations would !

40 identify and establish basic requirements. Detailed guidance, that is, the
41 procedures acceptable to the NRC for meeting the requirements, has been removed
42 and placed in regulatory guides or standard review plan sections.

7. P ovide gretter flexibility. The proposed-regulations would provide43
flexi b"r" -that will permit the consideration of new technical X

[derstaTdingsandstateoftheartadvancements.44 "-

45 un
46 8. Clarify interpretations. Changes have been made to resolve past ,

47 questions of interpretaticn. As an example,- the definitions and required |

48 investigations sections cf the proposed regulations have been significantly ;

49 changed to eliminate or r dify phrases that were more applicable to only the
50 western United States.
51 9. Cl arify text. The proposed regulations wot.ld use more explicit
52 terminology. For instar.ce, the Safe Shutdown Earthquake (SSE) is now referenced
53 as the Safe Shutdown Eartt:uake Grounc Motien (SSE). Appropriate changes within
54 the text U;P ;; - ^ ';Qthe ground motion used as the design basis As n:t / ,

'

Jimla A.
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associated with a single earthquake but a composite ofg'ttfy expected earthquakes.'

3 VI. Siting Policy Task Force Reco=endations
4
5 The Siting Policy Task Force made nine reco=endations with regard to
6 revision of the reactor siting criteria. The individual recommendations and the
7 disposition and actions being taken in regard to each of these are discussed
8 below.
9 Reco endation i

10 Revise Part 100 to change the way protection is provided for accidents by
11 incorporating a fixed exclusion area and protection action distance and
12 population density and distribution criteria.

'

13 1. Specify a fixed minimum exclusion distance based on limiting
14 the individual risk from design basis accidents. Furthermore,
15 the regulations should clarify the required control by the
16 utility over activities taking place in land and water -

17 portions of the exclusion area.
18 2. Specify a fixed minimum emergency planning distance of 10
19 miles. The physical characteristics of the emergency planning
20 zone should provide reasonable assurance that evacuation of
21 persons, including transients, would be feasible if needed to
22 mitigate the consecuences of accidents.
23 3. Incorporate specific population density and distribution
24 limits outside the exclusion area that are dependent on the
25 average population of the region.
26 4. Remove the requirement to calcuiate radiation doses as a means
'7 of establishing minimum exclusicn distances and low population

3 :ones.
29 Discosition and Action
30 Recommendation I has been or is largely being adopted by the Commission.
31 With regard to item I, a fixed minimum exclusien area distance of 0.4 miles,
32 co=ensurate with past staff experience in the review of design basis accidents,
33 is being proposed. The Commission believes that the existing requirements
34 regarding control over any land portion of the exclusion area together with
35 current emergency planning requirements make any new requirements on exclusion
36 area control unnecessary. The reco=endations in item 2 were adopted by the
37 Commission shortly after the Three Mile Island accident and are presently in 10
38 CFR Part 50.47. The recommendations in item 3 are being adopted, except that
39 population density and distribution limits are proposed to be applicable
40 nationwide. The recomendation of item 4 is being adopted.
41 Recommendation 2 ,

'

42 Revise Part 100 to require consideration of the potential hazards posed by
43 man-made activities and natural characteristics cf sites by establishing minimum
44 standoff distances for:
45 1. Major or co ercial airports,

46 2. LNG terminals,

47 3. Large prc;ane pipelines,
aB 4. Large natural gas pipelines, .

49 5. Large quantities of explosive or toxic materials,
50 6. Major dams, and
51 7. Capable faults.
52 Discosition and Action
53 Re:o=endation 2 is teirg adopted in part cnd rejected in part. Part 100
54 is to be revised to inch.de consideration of r.an-r' elated hazards. However,

55 establishment of minimum standoff distances by regulaticn for the hazards cited
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|
is considered infeasible because staff review has found that acceptable |

separation distances are not readily quantified and can depend upon many factors |.

3 such as the topography, size and operational aspects of such facilities, as well |

4 as distance from the reactor. Accordingly, the rule will require that the !

5 hazards be identified to that they can be adequately considered in-the design of |
6 the reactor to be located on the site. '

7 Recomendation 3
8 Revise Part 100 by requiring a reasonable assurance that interdictive

'

9 eeasures are possible to limit groundwater contamination resulting from Class 9
10 accidents within the immediate vicinity of the site.
11 Discosition and Action
12 The Commission is not adopting this recommendation. However, requirements
13 on future reactor designs will address the need to consider containment failure ;

14 under severe accident conditions snd will minimize containment failure under such !

15 conditions. This will reduce the likelihood of groundwater contamination |
16 resulting from so-called Class 9 accioents. The Comission concludes that the |

-

17 intent of this recommendation will be adopted via requirements on future reactor
18 designs.
19 Recomendation 4
20 Revise Appendix A to 10 CFR 100 to better reflect the evolving technology
21 in assessing seismic hazards.
22 Discosition and Action
23 The Commission is adopting this recommendation.
24 Recomendation 5

L 25 Revise Part 100 to include consideration of post-licensing changes in ;

26 offsite activities. |

| 7 1. The NOC staff shall inform local authorities (planning |

| ce=issien, county co=issions, etc.) that control activities dr%T
| 9 within the emergency planning zone (EPZ) pe casts f or
! 30 determining the acceptability of a site.
i 31 2. The NRC staff shall notify those federal agencies as in item

32 1 above that may reasonably initiate a future federal action-

33 that may influence the nuclear power plant.
34
35 3. The NRC staff shall require applicants to monitor and report<

35 potentially adverse offsite developments.
37 4. If, in spite of the actions described in items 1 through 3,
33 there are offsite developments that have the potential for
39 significantly increasing the risk to the public, the NRC staff
40 will consider restrictions on a case-by-case basis.
41 Discosition and Action
42 This recomendation is already in effect or being adopted. Item I is
43 already covered by existing emergency planning requirements. Item 2 is
44 accomplished by issuance cf the Environmental Imapet Statement (EIS) by the NRC
45 staff. Item 3 is being ad:pted into the proposed Part 100 for early site permit
46 holders and is addressed by the NRC resident inspector for operating reactors.
47 With regard to item 4, the Commission retains the right to order restrictions on i

48 a case-by-case basis.
49 Fecor-endation 6
50 Continue the currer; a;proach relative to site selection from a safety
51 viewpoint, but select sites so that there are no unfavorable characteristics
~2 requiring unique or unusual design to compensate for site inadequacies.

3 Discosition and Action
64 The Commission is r.:t adopting this recommendation. Comission site
55 requirements should provide assurance of a high degree of safety. The use of
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design features to compensate for site inadequacies may depend upon economic !

.: considerations. The Commission concludes that any economic decision to propose |

3 design modifications.to meet safety standards should be left for the utility or |

4 applicant. :
'

5 Recommendation 7 .

'

6 Revise Part 100 to specify that site approval be established at the
7 earliest decision point in the review and to provide criteria that would have to
8 be satisfied for this approach to be subsequently reopened in the licensing
9 process.

-

10 Discosition and Action '

11- The Commission considers that the early site permit provisions of 10 CFR
12 Part 52 accomplishes this recommendation.
33 Recommendation 8 ,

24 Revise Part 51 to provide that a final decision disapproving a proposed
15 site by a state agency whose approval is fundamental to the project would be a |

16 sufficient basis for NRC to terminate review. Such termination of a review would
-

)

17 then be reviewed by the Commission.
18 Discosition and Action ,

!

19 The Commission is not adopting this recommendation since incorporation of
20 it is considered unnecessary. >

t

21 Recommendation 9
'22 Develop common bases for comparing the risks for all external events. ;

23 Discosition and Action
24 The Siting Policy Task Force's primary recommendation in this area was that i

25 an interdisciplinary effort should be undertaken with the objective of developing
26 quantitative risk comparisons of all external events and natural phenomena. The j

Commission considers this to be a desirable objective but notes that the Siting |T

Policy Task Force made no specific recommendations with regard to siting criteria !

c9 or rulemaking. The Commission therefore considers this recommendation :

30 inapplicable in the present context of examination of siting criteria, but notes ;

31 that recent developments in probabilistic risk analysis (PRA) have emphasized i
!

32 examination of the risk from external events.
!33

34- VII. Related Regulatory Guides and Standard Review Plan Section
[[35

36 The NRC is developing the following draft regulatory guides and standard
'

37 review plan section to provide prospective licensees with the necessary guidance
38 for implementing the proposed regulations. The notice of availability for these
39 meterials is published elsewhere in this Federal Register: ,

40 1. DG-1015, *1dentification and Characterization of Seismic Sources and |

41 Design Ground Motion." The draft guide provides general guidance and |

42- recommendations, describes acceptable procedures and provides a list of i

43~ references that present acceptable methodologies to identify and characterize i
|44 capable tectonic sources and seismogenic sources.

45 2. DG-1016, Secend Proposed Revision 2 to Regulatory Guide 1.12, " Nuclear j

46 Power Plant Instrumentation for Earthquakes." The draft guide describes seismic l

47 instrumentation type and location, operability, characteristics, instal.lation,
'

48 actuation, and maintenance that are acceptable to the NRC staff.
49 3. DG-1017, " Pre-Earthquake Planning and Immediate Nuclear Power Plant |
50 Operator Post-Earthquake Actions." . The draf t guide provides guidelines that are ;

51 acceptable to the NRC staff for a timely evaluation of the recorded seismic 3

~2 instrumentation data and to determine whether or not plant shutdown is required. |

3 4. DG-1018, " Restart of a Nuclear Power Plant Shut Dovn Due to a Seismic j

54 Event." The draft guide prevides guidelines that are a'cceptable to the NRC staff 1

.
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for performing inspections and tests of nuclear power plant equipment and
|structures prior to restart of a plant that has been shut down due to a seismic
6

3 event.
4 5. Draft Standard Review Plan Section 2.5.2, Proposed Revision 3
5 ' Vibratory Ground Motion." The draft describes procedures to assess the ground
6 motion potential of seismic sources at the site and to assess the adequacy of the N
7 Safe Shutdown Earthquake Ground Motion mwese=ver9?m-
8 6. Draft Regulatory Guide 4.7, designated as Revision 2, dated December
9 1991, " General Site Suitability Criteria for Nuclear Power Plants." This guide ,

'

10 discusses the major site characteristics related to public health and safety and
11 environmental issues which the NRC staff considers in determining the suitability
12 of sites.

13
14 Vill. Future Regulatory Action
15 i
16 Several existing regulatory guides will be revised to incorporate editorial .

17 changes or maintain the existing design or analysis philosophy . These guides
IS will be issued to coincide with the publication of the final regulations that ,

'

19 would inplement this proposed action. '

20 - The following regulatory guides will be revised to incorporate editorial
21 changes or to be consistent with changes in Part 100. For example, the type of
22 changes contemplated would be to reference new paragraphs in Appendix B to Part ,

'

23 100 or Appendix - S to Part 50. No technical changes will be made in these
24 Regulatory Guides.
25
26 1. 1.57, " Design Limits and Loading Combinations for Metal Primary ;

Containment System Components" :"

2. 1.59, " Design Basis Floods for Nuclear Power Plants" ;

3. 1.60, " Design Response Spectra for Seismic Design of Nuclear Power |_a
-

30 Plants"
31 4. 1.83, " Inservice Inspection of Pressurized Water Reactor Steam |
32 Generator Tubes" 1

33 5. 1.92, " Combining Modal Responses and Spatial Components in Seismic |
34 Response Analysis" 1

35 6. 1.102, " Flood Protection for Nuclear Power Plants"
36- 7. 1.121, " Bases for Plugging Degraded PWR Steam Generator Tubes"
37 8. 1.122, * Development of Floor Response Spectra for Seismic Design of ,

:
33 Floor-Supported Equipment or Components"
39
40 The following regulatory guides will be revised technically to maintain
41 existing design or analysis philosophy. For example, the types of changes
42 contemplated would be to change OBE to a fraction of the SSE ;

,

43
!

44 1. 1.27 " Ultimate Heat Sink for Nuclear Power Plants"
i

45 2. 1.100, " Seismic Qualification of Electric and Mechanical Equipment
46 for Nuclear Pooer Plants"
47 3. 1.124, " Service Limits and Loading Combinations for Class 1 Liner-
48 Type Component Supports"
49 4 1.130, " Service Limits and Loading Combinations for Class 1 Plate-
50 and-Shell-Type Component Supports"
51 5. 1.132, " Site Investigations for Foundations of Nuclear Power Plants"
~2 6. 1.138, " Laboratory Investigations of Soils for Engineering Analysis

and Design of Nuclear Power Plants"e

:4 7. 1.142, " Safety-Related Concrete Structures for Nuclear Power Plants
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(Other than Reactor Vessels and Containments)"
,

1

S. 1.143, " Design Guidance- for Radioactive Waste Management Systems,
3 Structures, and Components Installed in Light-Water-Cooled Nuclear
4 Power Plants" ,

5 .
,

, 6 During the revision of the regulatory guides cited above, if additional i

7 -changes are made, the applicable guide (s) will be distributed for public comment. ,

8
9 IX. Electronic Format Submittal of Public Comments

10
- 11 The comment resolution process will be improved if each comment is
12 identified to the document title, section heading and paragraph number to which
13 it responds. Commenters may submit, in addition to the original paper copy, a
14 copy of the letter in an electronic format on IBM PC DOS compatible 3.5 or 5.25 i

15 . inch double sided double density (DS/DD) diskettes. Data files should be '

-16- provided in Wordperfect 5.1 format. ASCII code is alto acceptable or if i,

17 formatted text is required, data files should be provided in IBM Revisable - Form ;

18 Text Document Content Architecture (RFT/DCA) format. .

19
20 ' X. - Finding of Nc Significant Environmental Impact: Availability [

i

21
22 The Comission has determined under the National Environmental volicy Act
23 of 1969, as amended, and the Commission's regulations in Subpart A of 10 CFR Part
24 51, that this rule, if adopted, would not be a major Federal action significantly

'

25 affecting the quality of the human environment and therefore an environmental
26 impact statement is not required.

- 77 The revisions associated witn the reactor siting criteria in 10 CFR Part
i 100 and the relocation of the plant design requirements from 10 CFR Part 100 to '

J 10 CFR Part 50 has been evaluated against the current requirements. The staff's ;

30 evaluation has concluded that relocating the requirement for a dose calculation i

31 to Part 50 and adding more specific site criteria to Part 100 does not decrease
32 the protection of the public health and safety over the current regulations. The '!
33 additional reporting recuirements for early site permit holders does not result
34 in any occupational radiation exposure. The proposed ammendments do not affect +

35 non-radiological plant effluents and have no other environmental impact. !

The amendment of Appendix A to 10 CFR Part 100 as stated in 10 CFR Part i26
.100, : Appendix B and 10 CFR Part 50, Appendix S reflects current licensing !37

-38 practice and will not change the radiological environmental impact offsite. |

39 Onsite occupational radiational exposure associated with inspection and ,

.!
40. maintenance will not change. These activities are principally asscciated with4

'41 seismic instrumentation. The proposed amendments do not affect non-radiological |
42 plant effluents and have no other environmental impact. 3

43 The environmental assessment and finding of no significant impact on which |

44 this determination is based are available for inspection at the NRC Public .

45 Document Room, 2120 t Street, .NW. (Lower Level), Washington, DC. Single copies !

45. of the environmertal assessment and finding of no significant impact are ;

47 available from Mr. Leonard Soffer, Office of Nuclear Regulatory Research, Mail
48 Stop NL/S-324, U.S. Nuclear Regulatory Commission, Washington, DC 20555,
49 telephone (301) 492-3916 and Dr. Andrew Murphy, Office of Nuclear Regulatory
50- Research, Mail Stop NL/5-217A, U.S. Nuclear Regulatory Comission, Washington, .

t
51 DC 20555, telephone (301) 492-3850.
52

.

j[~3 XI. Paperwork Reduction Act Statement
a4 .

,
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This proposed rule amends information collection recuirements that are :'

subject to the Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq.). This
3 rule has been submitted to the Office of Management and Budget for review and
4 approval of the paperwork requirements.
5 The public reporting burden for this collection of information is not

.6 expected to changa from the existing regulations, including the time for
7 reviewing instructions, searching existing data sources, gathering and

8 maintaining the data needed, and completing and reviewing the collection of
9 information. Send comments regarding this burden estimate or any other aspect

10 of this collection of information, including suggestions for reducing this
11 burden, to the Information and Records Management Branch (MNBB 7714), U.S.
12 Nuclear Regulatory Commission, Washington, DC 20555; and to the Desk Officer,
13 Office of Information and Regulatory Aff airs, NE03-3019, (3150-0011 and 3150-
14 0093), Office of Management and Budget, Washington, DC 20503.
15
16 XII. Regulatory Analysis ,

17
18 The Comission has prepared a draft regulatory analysis on this proposed
19 regulation. The analysis examines the costs and benefits of the alternatives i

20 considered by the Commission. The draft analysis is available for inspection in
21 the NRC Public Document Room, 2120 L Street, NW. (Lcwer Level), Washington, DC.
22 Single copies of the analysis are available from Mr. Leonard Soffer, Office of
23 Nuclear Regul atory Research, Mail Stop NL/5-324, U.S. Nuclear Regulatory
24 Commission, Washington, DC 20555, telephone (301) 492-3916 or Dr. Andrew J.
25 Murphy, Office of Nuclear Regulatory Research, Mail Stop NL/S-217A, U.S. Nuclear
26 Regulatory Commission, Washington, DC 20555, telephone (301) 492-3860.
'7 The Commission recuests public coment on tne draft regulatory analysis.

Comments on the draft analysis may be submitted to the NRC as indicated under the
.3 ADDRESSES heading.
30
31 XIII. Questions
32
33 In addition to soliciting co=ents on all ascects of this rulemaking, the
34 Comision specifically requests comment on the follcwing questions.
35
35 1. Should a smaller exclusion area distance be allowed for plants less
37 than 3800 MW ?s

23
Should renewals of early site permits under 10 CFR Part 52 b$ judged x39 2.

40 against the proposed population distribution limits of 10 CFR Part
41 100.21?
42
43 3. Should the proposed population distribution limits of 10 CFR Part
44 100.21 be fixed limits above which the site would be unacceptable?
45
46 4. Should the population and offsite hazard reporting recuirements
47 proposed fcr h::lders of early site permits (10 CFR Part 100.23) be
48 applied to existir.g and future holders of construction permits and i

49 operating licenses?
50
51 XIV. Regulatory Flexibility Certification
52

3 In accordance with the Regulatory Flexibility Act of 1980, (5 U.S.C.
s4 605(b)), the Commission certifies that this rule wili Tot, af promulgated, have

This
55 a significant economic it;act on a substantial number of small entities.
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1 preposed rule affects only the licensing and operation of nuclear power plants.
2 Nuclear power plant site applicants do not fall within the definition of small
3 businesses as defined in Section 3 of the Small Business Act (15 U.S.C. 632), the
4 Small Business Size Standards of the Small Business Administrator (13 CFR Part
5 121), or the Commission's Size Standards (50 CFR 50241; December.9, 1985).

'
6
7 XV. Backfit Analysis
8
9 The NRC has determined that the oackfit rule,10 CFR 50.109, does not apply

10 to this proposed rule, and therefore, that a backfit analysis is not required for
11 this proposed rule, because these amendments do not involve any provisions which '

12 would impose backfits as defined in 10 CFR 50.109(a)(1). - ,

13
14 8.ist of Subjects
15
16 10 CFR Part 50 - Antitrust, Classified information, Criminal penalty, Fire ,

17 protection, Incorporation by reference, Intergovernmental relations, Nuclear
28 power plants and reactors, Radiation protection, Reactor siting criteria,
19 Reporting and recordkeeping requirements.
20
21 10 CFR Part 52 - Administrative practice and procedure, Ant ~i trus t ,
22 Backfitting, Combined license, Early site permit, Emergency planning, Fees,
23 Inspection, limited work authorization, Nuclear power plants and reactors,
24 Probabilistic risk assessment, Prototype, Reactor siting criteria, Redress of
25 site, Reporting and recorckeeping requirements, Standard design, Standard design i

26 certification.
27
'S 10 CFR Part 100 - Nuclear power plants and reactors, Reactor siting

29 criteria.
30
31 for the reasons set out in the preamble and under the authority of the
32 Atemic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974, as
33 amended, and 5 U.S.C. 553,. the NRC is proposing to adopt the following amendments
34 to 10 CFR Parts 50, 52 and 100.
35
36 P4:T 50 - DOMESTIC LICENSING OF
37 PRODUCTION AND UTILIZATION FACILITIES
38
39 1. The authority citation for Part 50 continues to read as follows:
40
41 AUTHORITY: Secs. 102, 103, 104, 105, 161, 182, 183, 186, 189, 68 Stat.
42 936, 937, 938, 948, 953, 954, 955, 956, as amended, sec. 234, 83 Stat. 1244, as
43 amended (42 U.S.C. 2132, 2133, 2134, 2135, 2201, 2232, 2233, 2236, 2239, 2282);
44 secs. 201, as amended, 202, 206, 88 Stat. 1242, as amended, 1244, 1246, (42
45 U.S.C. 5841, 5842, 5846).
46 Section 50.7 also issued under Pub. L. 95-601, sec. 10, 92 Stat. 2951 (42 '

47 U.S.C. 5851). Section 50.10 also issued under secs. 101, 185, 68 Stat. 936, 955
48 as amended (42 U.S.C. 2131, 2235), sec. 102, Pub. L. 91-190, 83 Stat. 853 (42
49 U.S.C. 4332). Sections 50.13, 50.54(dd) and 50.103 also issued under sec. 108,
50 63 Stat. 939, as amended (42 U.S.C. 2138). Sections 50.23, 50.35, 50.55, and
51 50.56 also issued under sec. 185, 68 Stat. 955 (42 U.S.C. 2235). Sections
52 50.33a, 50.55a and Appen:ix Q also issued under sec.102, Pub. L. 91-190, 83
33 Stat. 853 (42 U.S.C. 4332) Sections 50.34 and 50.54 also issued under sec. 204,
54 88 Stat. 1245 (42 U.S.C. 5544). Secticns 50.53, 52.91 and 50.92 also issued
55 under Pub. L. 97-415, 96 Stat. 2073 (42 U.S.C. 2239). Section 50.78 also issued
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under sec.122, 65 Stat. 939 (42 U.S.C. 2152). Sections 50.80 - 50.81 also +

issued under sec. 184, 68 Stat. 954, as amended (42 U.S.C. 2234). Appendix F |..

3 also issued under sec. 187, 68 Stat. 955 (42 U.S.C. 2237).
4 For the purposes of sec. 223, 68 Stat. 958, as amended (42 U.S.C. 2273),
5 il 50.46(a) and (b), and 50.54(c) are issued under sec. 161b, 68. Stat. 948, as
6 amended (42 U.S.C. 2201(b)); il 50.7(a), 50.10(a)-{c), 50.34(a) and (e), |
7 50.44(a)-(c), 50.46(a) and (b), 50.47(b), 50.48(a), (c),(d), and (e), 50.49(a), ' , !

S 50.54(a)(i), (i)(1), (1)-(n), (p), (q), (t), (v), and (y), 50.55(f),50.55a(a) ir :

9 (c)-(e), (g), and (h), 50.59(c), 50.60(a), 50.62(b), 50.64(b), 50.65 and 50.80(- ~ f i

10 and (b) are ;ssued under sec.161i, 68 Stat. 949, as amended (42 U.S.C. 2201(i) . i

11 and 1150.49d, (h), and (j), 50.54(w),(z),(bb),(cc), and (dd), 50.55(e),
12 50.59(b), 50.61(b), 50.62(b), 50.70(a), 50.71(a)-(c) and (e), 50.72(a), 50.73(a) ;

13 and (b), 50.74, 50.78, and 50.90 are issued under sec. 161(o), 68 Stat. 950, as !
!

14 amended (42 U.S.C. 2201(o)).
15
16 2. In 150.8, paragraph (b) is revised to read as follows: .

i
17 150.8 Information collecticn requirements: OM8 approval
18

* * *
19 (a)

|120
21 (b) The approved information collection requirements contained in this
22 part appear in 50.30, 50.33, 50.33a, 50.34, 50.34, 50.34a, 50.35, 50.36, 50.36a, !

23 50.48, 50.49, 50.54, 50.55, 50.55a, 50.59, 50.60, 50.61, 50.63, 50.64, 50.65, !

24- 50.71, 50.72, 50.80, 50.82, 50.90, 50.91, and Appendices A, B, E, G, H, I, J, K, ,

25 M, N, 0, Q, R, and S. |

2,6
,

;. . . . .

I.3 3. In 150.34, paragraph (a)(1) is revised to read as follows:
30 150.34 Contents of applications; ter.hnical information. !

|31
32 (a) ;* * *

33 j

34 (1) A description of the site and a safety assessment of the facility
35 should be performed. Special attention should be directed to plant design -

36 features intended to mitigate the radiological consequences of accidents. In
37 performing this assessment, an applicant should assume a fission product release i

38 from the core * into the containment assuming that the facility is operated at :

39 the maximum power level contemplated. The applicant should perform an evaluation !-

40- and analysis of the postulated fission product release, using the containment j

41 leak rate and any fission product cleanup systems intended to mitigate the _!

42 consequences of such accidents, together with applicable site characteristics, j

43 including site meteorology, to evaluate the offsite radiological consequences. ;

44 The evaluation should determine that: .

45 (i) An individual located at any point on the boundary of the |

I

46 The fission product release assumed for this evaluation should be based |2

l

47 upon a major accident, hypothesized or determined from considerations of possible
48 accidental events, that would result in potential hazards not exceeded by those .

49 from any accident considered credible. Such accidents have generally been |

3 assumed to result in substantial meltdown of the core with subsequent release
el into the containment of a;'preciable quantities of fission products.
52 j
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1 exclusion area for two hours immediately following the onset of the postulated
fission product release would not receive a total radiation dose to the whole.

3 body in excess of 25 rem * or a total radiation dose in excess of 300 rem to the
4 thyroid from iodine exposure.
5 (ii) An individual located at any point on the outer radius of a low
6 population zone who is exposed to the radioactive cloud resulting from the
7 postulated fission product release (during the entire period of its passage)
8 would not receive a total radiation dose to the whole body in excess of 25 rem
9 or a total radiation dose in excess of 300 rem to the thyroid from iodine

10 exposure. For purposes of this evaluation, a low population zone boundary of 3.0
11 miles should be assumed.
12
13 With respect to operation at the projected initial power level, the applicant is
14 required to submit information prescribed in paragraphs (a)(2) through (8) of
15 th; section, as well as the the information required by this paragraph, in
16 support of the application for a construction permit. -

17
18 NOTE: Reference is made to Technical Information Document (TID) 14844, dated
19 March 23, 1962, which contains a fission product release into containment which
20 has been used in past evaluations. The fission product release given in TID-
21 14844 may be used as a point of departure upon consideration of severe accident
22 research insights available since its issuance, upon consideration of plant
23 design features intended to mitigate the consequences of accidents, or upon
24 characteristics of a particular reactor.
25
26 4. In 150.34, paragraph (a)(12) is added to read as follows:
77 150.34 Contents of applications; technical information.

(a) * * *e
30
31 (12) On or after [ EFFECTIVE DATE OF THIS REGULATION) applicants who apply
32 for early site permits, design certifications, or ccmbined licenses for nuclear i

33 power plants, as partial conformance to General Design Criteria 2 of Appendix A
34 to this part, shall implement the earthquake engineering criteria in Appendix S

?5 * The whole body dose of 25 rem referred to above has been stated to i

36 correspond numerically to the once in a lifetime accidental or emergency dose for
37 radiation workers which, according to NCRP recommendations may be disregarded in
38 the determination of their radiation exposure status (see NBS Handbook 69 dated
39 June 5, 1959). More rectntly, this whole body dose value has also been provided
40 as guidance for radiation workers performing emergency services involving life
41 saving activities or protection of large populations where lower doses are not
42 practicable (see EPA, Manual of Protective Action Guides and Protective Actions
43 for Nuclear Incidents, Draf t, September 1990). However, neither its use nor that
44 of the 300 rem value for thyroid exposure as set forth in this section are
45 intended to imply that these numbers constitute acceptable limits for emergency
46 doses to the public under accident conditions. Rather, this 25 rem whole body
47 value and the 300 rem tnyroid value have been set forth in this section as
40 reference values, which can be used in the evaluation of plant design features
49 with respect to potential severe reactor accidents, in order to assure that such

designs provide assurance of low risk of public exposure to radiation, in the'

a event of such accidents. '

52
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of this part. Prior to [ EFFECTIVE DATE OF THIS REGULATION), applicabla *

earthquake engineering criteria for nuclear power plants are contained in Section :

J VI of Appendix A to Part 100 of this chapter.
f

4 *
5 * * * *

.

,

6
7 5. In 950.54, paragraph (ee) is added to read as follcws: f
8 150.54 Conditions of licenses.

.

9
10 * * * * * -

11
12- (ee) For licensees of nuclear power plants that have implemented the :

'

13 earthquake engineering criteria in Appendix 5 of this part, plant shutdown will
i

14 be required if the criteria in Paragraph IV(a)(3) of Appendix 5 are exceeded.
15
16 6. Appendix 5 to Part 50 is added to read as follows: .

,

17
* * * * * !

18
(GGUiWW WS IE

19
20 Appendix 5 To Part 50 - EARTHQUAKE ENGINEERING 4A44423&i40R NUCLEAR POWER PLANTS

/ -

21
22 GENERAL INFORMATION

23
'24 This appendix applies to applicants who apply fur a construction permit, |

25' design certification, or combined license on or after [ EFFECTIVE DATE OF THIS
26 REGULATION). Prior t EFFECTI r DATE OF THIS REGULATION), applicable earthquake
'' 7 engineering criteri. tr nut ear power plants are contained in Section VI of

Appe:' dix A to Part I O of this chapter. !

> Criteria associated with the selection of the site or establishment of the :
*

30 safe shutdown earthquake ground motion are located in Appendix B to Part 100 of
i

31 this chapter, consistent with the location in the regulatioin of other siting
32- requirements. The effective date of Appendix B is also [ EFFECTIVE DATE OF THIS
33 REGULATION). Takcu R;;tt:r, th L op,.endia :r.d ^;;^* dix B t: P:rt 100 gravide
34 the reinic, geMe;ic ard ::rth@oke ug.neering s der ia gor nuclear power '

35 plants cr :M_:ted pursuant to applications applied forjpj ssued after thedi

effective date of this regulatiyenoix rio Partmy ceuiac,% n gQQ fppg36 ,

rpp lua, as rettecteo in du |Changes that were cad Je37 s

38 appendix, in general, arefclarifications and state-of-the-art advancements in
39 earthquake engineering. Consistent with Appendix B to Part 100, this appendix |

40 is general in nature with more detailed information contained in supporting i

-41 regulatory guides or standard review plan sections. Nuclear power plants !

42 licensed before these revisions to the regulation pose no undue risk to public i

43- health and safety and there is no present basis for immediate action on any |

egulatory requirements for these plants ' |44 r

45
46 1. INTRODUCTION j

,

47
48 Each applicant for an early site permit, design certification, or combined i

49 license is required by 1EO.34(a)(12) and General Design Criterion 2 of Appencix |
50 A to this Part to design n;: lear power plant structures, systems, and components :

g
Ctw4%.cf od heANc3

,1 U.S. Nuclear Pegulatory Commission (USNRC), " Policy 5 ..;ent on'

52 Severe Accidents," 50 FR 32138, August B, 1955
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1 important to safety to withstand the effects of natural phenomena, such as
earthquakes, without loss of capability to perform their safety functions. Also,'

J a condition of all operating licenses for nuclear power plants, as specified in
4 150.54(ee), is plant shutdown if the critera in Paragraph IV(a)(3) of this;

5 appendix are exceeded. The investigations required to obtain the geologic ano
6 seismic data necessary to determine site suitability are described in Appendix
7 B to Part 100 of this chapter. Also identified are the geologic and seismic

factors required to be taken into account in the siting >aM-design of nuclear,c,N4Wimtml# W8 s
9 power plants.

| 10 It is the purpose of these criteria to set forth the principal
| Il considerations which guide the Commission in its evaluation of the suitability

12 of the plant design bases established in consideration of the seismic event. j

13
14 II. SCOPE

15 Jpanu:<&
16 Thesegrita-.a which apply to nuclear power plants, provide reasonable -

17 assurance that a nuclear power plant can be constructed and operated at a
18 proposed site without undue risk to the health and safety of the public.
19 The evaluations described in this appencix are within the scope of

investigations permitted by 150.10([c)(1) of this chapter.20
l r{421 4p.

I 111. DEFINITIONS22
- M#

As[usedinthesecriteria:
'

23
24,

| 25 (a)| The Safe Shutdewn Earthcuake Ground Motion (SSE1 is the vibratory
26 ground motion for which certain structures, systems, and components shall be
27 designed)o remain functional. These structures, systems, and components are

3 those necessary to assure:
3 (1) The integrity cf ti.e reacter coolant pressure boundary,

20 (2) The capability to shut down the reactor and maintain it in a safe
31 shutdown condition, or

32 (3) The capability to prevent or mitigate the consequences of accidents
| 33 which could result in potential offsite exposures comparable to the guideline,

i 34 exposures of 150.34(a)(1) of this chapter.
35 (b) The Operatino Easis Earthouake produces the vibratory ground motion
35 for which those features of the nuclear power plat necessary for continued
37 operation without undue risk to tne health and safety of the public shall remain
33 functional.
39 (c) A resconse soectrum is a plot of the maxirum responses (acceleration,
40 velocity or displacement) of a f amily of idealized single-degree-of-freedom
41 i, 'Vscillators against natural frecuencies of the oscillators to a specified

b M M*pd Mv42 vibratory cotion input at their supports.
| 43 (d) Corbined license means a combined construction permit and operating

44 license with conditions for a nuclear power f acility issued pursuant to Part 52,'

| 45 Subpart C of this chapter.
46 (e) Standard desien means a design which i, sufficiently detailed and
47 complete to support certification in accordance with part 52, Subpart B of this
49 chapter, and which is usable for a multiple number of units or at a multiple
49 number cf sites without recpening or repeating the review.
50 (f) _ Standard desic- certification, desien certification, or certification
51 teans a Commission approval, issued pursuant to Part 52, Subpart 8 of this
52 chapter, of t standard design for a nuclear power f acility. A design so apprcved

| ''

53 ray be referred to as a " certified standard desigt.i

.4 (g) Fro Y 1 kceleration is the numerical value that corresponds to
OfAk [
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the acceleration level of the input design earthquake response spectra at*

frecuencies where the response curve is asymptotic to a line perpendicular to the
acceleration axis.,

4
5 IV. APPLICATION TO ENGINEERING DESIGN .

6
7 The following are pursuant to the seismic and geologic design basis
8 requirements of paragraphs V(a) through (f) of Appendix 8 to Part 100 of this
9 chapter:

- 10. (a) Vibratory Ground Motion
11 (1) Safe Shutdown Earthquake Ground Motion. The Safe Shutdown Earthquake
12 Ground Motion shall be derivpd from/ free-field ground moti:n response spectra K

at the free ground surface o ypothetical rock outcrop, as appropriate. In view
of the limited data availabi@s on vibratory ground motions of strong earthquakes,g

13
14
15 it usually will be appropriate that the design response spectra be smoothed
16 spectra developed from an ensemble of response spectra related to the vibratory -

17 motions caused by more than one earthquake. The horizontal Safe Shutdown ;

st uttures shall be anEarthquakeGroundMotionatthefoundationlevepf}lera18
n o_ a Lleas 0.1g. <

appropriate response spectrum with a a peria.)a,cceThe nuclear power plant shall be designed s*iMill ,e#5af hutdown v
19
20
21 Earthquake Ground Motion, certain structures, systems, and c6Eponents will remain
22 functional. These structures, systems, and components are those necessary to ,

23 assure (i) the integrity of the reactor coolant pressure boundary, (ii) the ;

24 capability to shut down the reactor and maintain it in a safe condition, or (iii) '

25 the capability to prevent or mitigate the consequences of accidents which could
25 result in potential offsite exposures comparable to the guideline exposures of 3
07 150.34(a)(1) of this chapter. In addition to seismic loads, applicable M !

concurrent normal operating, functional and accident-induced loads shall be taken - # ::
thpsqf ty-related structures, systems, and H*

components. The desigg,gg ,MTeaV power plant-shall also take into account %D,,into account in the d 3e. the ntJ
31 the possible effects of the Safe Shutdown Earthquake Ground Motion on the 1;
32 facility foundations by ground disruption, such as fissuring, lateral spreads, c),
33 ~ differential settlement, liquefaction, hnd landsliding, as required in Paragraph _

34 V(f) of Aopendix B to Part 100 of this chapter. +.
35

.

The required safety functions of structures, systems and components shall y' '

'

35 be assured during and after the vibratory ground motion associated with the Safe n
37- Shutdown Earthquake . Ground Motion through suitable analyses, testing or

'

Q sc <
33 qualification methods. M;
39 The evaluation shall take into account soil-structure interaction effects k ?-
40 and the expected duration of vibratory motion. It is permissible to design for i e; ,
41 strain limits in excess of yield strain in - some of these safety-related op

structures, systems, and components during the Safe Shutdown Earthquake Ground /[4 e
42

Motion ar.d under the postulated concurrent cgnditions, provided that the ! -

43 ;

44 necessary safety functions are maint ined ggy u.
45 (2) Operating Basis Earthquak , e Operating Basis Earthquake shall be %. |

'

46 defined by response spectra. When subjected to the effects of the vibratory i

47 motion of the Operating Basis Earthquake in combination with normal operating :
!

48 Itads, all structures, systems, and components of the nuclear pcwer plant
49 necessary for continued operation without undue risk to the health and safety of ;

functional, Ak,W, . ithin applicable stress and K'50 the public shall remain that is wW51- deformation limits r. h W a
E2 The value of the Operating Basis Earthquake,shall be set to one of the y:.

following choices: N reww
(i) if the Operating Basis Earthquake is set at one-third of the Safe K

the Operating Basis
quirement 4[ W

25 Shutdown Earthquake Groun:: Motion level, the
r
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,

9)IW j
1 Earthquak as stated above, car be satisfied without the applicant performing
| any expli i response analyses,' or GMAC !

3 (ii) if an applicant chooses an Opersing Basis Earthquakegreater than ;
4 one-third the Safe Shutdown Earthquake Ground Motica an explicit suitabl '

y
5 analysis and design shall beje he

Operating Basis Earthquakf as,rfgrpetto demonstrate that the requirementstated'above, is satisfied. The design shall take
|

'

;

6
7 into account soil-structere interaction effects and the expected duration of
8 vibratory ground motion. t

'

Required Plant Shutdown. @vp"sh, tory ground motion exceeding that
9 (3) a

of the Operating Basis Earthquak o"ccurs,10 tdown. g tye p M ear power plant :
f

11 will be required.' The Operating sis Earthquakelis set puNuant to Paragraph
12 4epugT2)(i) or (ii)# S: :;;:"* Prior to res5m' ins . cerations, the licensee )(
13 will be required to demonstrate to the Commission that . functional damage has ,

14 occurred to those features necessary for continued operation without undue risk |
15 to de health and safety of the public. !-

16 (4) Required Seismic Instrumentation. Suitable instrummntation shall be
It provided so that the seismic response of nuclear power plant features important
18 to safety can be evaluated promptly. 1 ,.

1 ,,

(b) Surface Deformation. Ifie d a ibe taken into account in the design of"p, tun for surface deformation shall
19

thb nucinrepower plant by ore '11ng20
21 reasonable assurance that in it.e event of su&seformation certain "i ses ,
22 systems, and components will remain functional. These structures, t and.

23 components are those necessary to assere (i) the integrity of the reat: ar cralant
24 pressure boundary, (ii) the capability to shut down the reactor and mainL in it
25 in a safe shutdown condition, or (iii) the capability to prevent or mitigate the
26 consequences of accidents which could result in potential offsite exposures .

'7 comparable to the guideline exposures of 150.34(a)(1) of this chapter. In
,

1 addition to surface deformnion induced loads, t.92!-rt M such safety features
J shall take into account: seismic loads, including aftershocks, and applicable -

,

30 concurrent functional and accident-induced loads. The das+ga provisions shelle i

31 be4esed7m-an- 2r_umpnmetirKtEastsirpbrdn.for surface deformatio'n 'cin_trMir
32 in any direction.and, azimuth and under any part of the nuclear power plant unless
33: " evidence 16dicatesdhist isur+t4cn- 11_.ast-oppropdate, and shall take into
34 account the estimated rate at which the surface deformation may occur.

_ _

35 (c) Seismically Induced floods and Water Waves and Other '.Desiyc
36 Conditions. The-des 4sr.4eh4erteismically induced floods and water waves from
37 cither locally or distantly generated seismic activity and other der.risfr ,

38 conditions determined pursuant to Paragraphs V(e) and (f) of Appendix B'to Part., 1' |
39 100 of this chapter shall be taken into account in the design..of' the nucleaf
40 power plant so as to prevent undue risk to the health and safety 'of the public.
41
42 ,

'
43 * * * * *

44 !

45 PART 52 - EARLY SITE PERMITS; STANDARD DESIGN CERTIFICATIONS;

*46 A separate analyses to compute structure, equipment and piping
47 response associated with the Operating Basis Earthquake is not
48 required. Applicable fesTn. provisions associated with this

,

19 Operating Basis Earthquake, for instance, fatigue, are discussed in '

T regulatory guides. -

*51 Plant shutdown criteria are provided in a regulatory guide. |
|
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AND COMBINED LICENSES FOR NUCLEAR POWER PLANTS*

7. The authority citation for Part 52 continues to read 7 follows:
.

4

5 AUTHORITY: Secs.103,104,161,182,163,186,189, 68 Stat. 936, 948,
6 953, 954, 955, 956, as amended, sec. 234, 83 Stat. 1244, as amended (42 U.S.C.
7 2133, 2201, 2232, 2233, 2236, 2239, 2282); secs. 201, 202, 206, 88 Stat. 1242,
8 1244, 1246, as amended (42 U.S.C. 5841, 5842, 5846).
9

10 8. In 152.17, paragraph (a)(1)(vi) is revised to read as follows:
11 152.17 Contents of applications.
12
13 (a) * * *

14
15 (1) * * *

16 -

17 (vi) The seismic, meteorological, hydrolog.;, and geologic characteristics
18 of the proposed site (see Appendix A or B, as appropriate, to 10 CFR Part 100);
19
20 * * * * *

21
22 PART 100 - REACTOR SITE CRITERIA
23
24 9. The authority citation for Part 100 continues to read as follows:
25
26 AUTHORITY: Secs. 103, 104 161, 182, 68 Stat. 936, 937, 948, 953, as
77 amended (42 U.S.C. 2133, 2134, 2201, 2232); sec. 201, as amended, 202, 88 Stat.

1242, as amended, 1244 (42 U.S.C. 5841, 5842).

.0 10. Part 100 is revised to read as follows:
31
32 * * * * *

33
34 11. Appendix B to Part 100 is added to read as follows:
35
36 * * * * *

37
38 Appendix B to Part 100 -- CRITERIA FOR THE SEISMIC AND GEOLOGIC SITING OF
39 NUCLEAR POWER PLANTS AFTER [ EFFECTIVE DATE]
40
41 GENERAL INFORMATION
42
43 This appendix applies to applicants who apply for a construction permit,
44 early site permit, or combined license on or af ter [ EFFECTIVE DATE OF THIS
45 REGULATION). Prior to [ EFFECTIVE DATE OF THIS REGULATION) applicable seismic
46 and geologic siting criteria, including application to engineering design, for
47 nuclear power plants are container in Appendix A to Part 100 of this chapter.
48 Criteria not associated with the selectic r the site or es ablishment
49 of the safe shutdown eartnauake ground motion Jeen placed into C)pendix 5 hk''
50 to Part 50 of this chapter which contain ther' design requirements. The 3he'
51 effective date of Appendix 5 is also [Efr CTIVE DATE OF THIS REGULATION].
52 laken together, this appendix and Appendix 5 to Part 50 provide the seismic,

geologic and earthquake engineering criteria for nuclear power plants'

constructed pursuant to applications applied for and issued on or after the,
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effective date of this regulation.5

Changes that were made to Appendix A to Part 100, as reflected in this
appendix, in general, are clarifications and state-of-the-art advancements ina

4 the geosteences, for instance, the use of probabilistic analyses. Nuclear
5 power plants licensed before these revisions to the regulation pose no undue
6 risk to public health and safety and there is no present basis for immediate
7 action on any regulatory requirements for these plants.'
8
9 I. PURPOSE

10
11 General Design Criterion 2 of Appendix A to Part 50 of this chapter
12 regsires that nuclear power plant structures, systems, and components
13 important to safety be designed to withstand the effects of natural phenomena
14 such as earthquakes, tornadoes, hurricanes, floods, tsunami, and seiches
15 without loss of capability to perform their safety functions. It is the
26 purpose of these criteria to set forth the principal seismic and geologic -

17 considerations which guide the Commission in its evaluation of the suitability
18 of proposed sites for nuclear power plants and the suitability of the plant
19 design bases established in consideration of the seismic and geologic
20 characteristics of the proposed sites.'
21 These criteria are based on the current geophysical, geological and '

22 seismojogical information concerning faults and earthquake occurrence and
23 effec 0. They will be revised as necessary when more complete information K
24 becomdt available.
25
25 II. SCOPE
27

These criteria, which apply to nuclear power plants, describe the nature'

i of the investigations required te obtain the geologic and seismic data
40 necessary to determine site suitability a'nd provide reasonable assurance that
31 a nuclear power plant can te constructed and operated at a proposed site
32 without undue risk to the health and safety of the public. Geologic and
33 seismic factors required to be taken into account in the siting and design of
34 nuclear power plants are identified.
35 The investigations described in this appendix are within the scope of
35 investigations permined by 150.10(c)(1) of this chapter.
37 Each applicant for a construction permit, early site permit, or combined
33 license shall investigate all seismic ad geologic f actors that may affect the
39 design and operation cf the proposed nuclear power plant irrespective of
40 whether such factors are explicitly included in these criteria. Both
41 deterministic and probabilistic evaluations shall be conducted. Additional
42 investigations and/or more conservative determinations than those included in
43 these criteria may be re::uired for sites located in areas having complex
44 geology cr in areas of hign seismicity. If an applicant believes that the
45 particular seismology and geology of a site indicate that some of these

45 U.S. Nuclear Regulatcry Commission (USNRC), " Policy Statement on*

47 Severe Accide-is," 50 FR 32138, August 8, 1985.

43 Consideraticr.s ; resented in this regulation are general. Acceptable*

9 methods and a:ditional discussicn are provided in r gulatory Guides
0 and Standarc Review Plan Sections. *

SA
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l criteria, er portions thereof, need not be satisfied, the specific sections of
these criteria she ' d be identified in the license application, and supporting*

data to ustify earl asuch departures shall be presented. )(,

5 III. DEFINITIONS .

6
7 As used in these criteria:
8 (a) The raanitude of an earthquake is a measure of the size of an
9 earthquake and is related to the energy released in the form of seismic waves.

10 " Magnitude" means the numerical value on a standardized scale such as, but no+ - A
11 limited to, Moment Magnitude, Surface Wave Magnitude, Body Wave Magnitude o . '

12 Pichter Magnitude scales.
13 (b) An expected raximum earthcuake (EMEl is the largest earthauake t
14 can reasonably be expected to occur in a given. eismic sourcef "
15 :h & M t " w "^* Because of uncertainty,theExpectedX3
16 Maximum Earthquake is described by a distribution about the expected value.

'

17 (c) The Safe Shutdown Earthcuake Ground ht,on (SSE) is the vibratory
18 ground motion for which certain structures, systems, and components shall be
19 designed to remain functional. These structures, systems, and components are
20 those necessary to assure:
21 (1) The integrity of the reactor coolant pressure boundary,
22 (2) The capability to shut down the reactor and maintain it in a safe
23 shutdown condition, or

24 (3) The capability to prevent or mitigate the consequences of accidents
25 which could result in potential offsite exposur,es comparable to the guideline
26 exposures of $50.34(a)(1) of this ch ater pioM
27 (d) Operatina Basis Earthouak . i e definition and application of the
'9 Operating Basis Earthquake to engine 0 ring design is discussed in Appendix S to

Part 50 of this chapter.

J (e) A fault is a tectonic structure along which differential slippage
31' of the adjacent earth materials has occurred parallel to the fracture plane.
32 A fault may have gouge or breccia between its two walls and includes any
33 associated monoclinal flexure or other similar geclogic structural feature.
34 (f) Surf ace f aultina is differential ground displacement at or near the
35 surface caused directly by fault movement and is distinct from nontectonic
35 types of ground disruptions, such as landslides, fissures, and craters.
37 (g) Surfece defe cation is distortion of soils anderocks at or near
38 ground surface by the processes of foldinc, faulting, compression or extension
39 as a result of various earth forces. Tectonic surface deformation is
40 associated with earthquake processes.
41 (h) A seismic source is a general term referring to both seismogenic
42 sources and capable tectonic sources.
43 (i) A seismocenic source is a portion of the earth which is assumed to
44 have uniform earthquake potential (same expected maximum earthquake and
45 frequency of recurrence) distinct from the earthquake potential of the s , _.T
46 surrounding area. A seisr: genic source A rct : p cted tw c~ause surface
47 displacements. Seismocenic sources cover a wide range of possibilities from a
48 well-defined tectonic structure to simply a large region of diffuse seismicity
49 (seismctectonic province) thought to be characterized by the same earthquake
50 recurrence model. A seisr: genic source is also characterized by its
51 involvement in the current tectonic regime as reflected in the Quaternary
52 (approxirately the last 2 million years).
~3 (j) A cacable tect:nic source is a tect nic structure which can

8 generate both earthquakes and tettenac surf ace deferr.ation such as faulting or
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!

folding at or near the surface in the present seismotectonic regime. It is

characterized by at least one of the following characteristics:
3 (1) Presence of surface or near surface deformation of landforms or i
_

4 geologic deposits of recurring nature within the last approximately 500,000
5 years or at least once in the last approximately 50,000 years.
6 (2) A raasonable association with one or more large earthquakes or
7 sustained earthquake activity which are usually accompanied by significant ;

8 nurface deformation.
9 (3) A structural association with a capable tectonic source according i

10 to characteristics (1) of this paragraph such that movement on one could be
11 reasonably expected to be accompanied by movement on the other.
12 In some cases, the geologic evidence of past activity at or near the ,

13 ground surface along a particular capable tectonic source may be obscured at a |
I

14 particular site. This might occur, for example, at a site having a deep
15 overburden. For these cases, evidence may exist elsewhere along the structure -

i

16 from which an evaluation of its characteristics in the vicinity of the site
17 can be reasonably based. Such evidence shall be used in determining whether ~

;

18 the structure is a capable tectonic source within this definition.'

19 Notwithstanding the foregoing paragraphs III(j) (1), (2) and (3), ,

20 structural association of a structure with geologic structural features which !

21 are geologically old (at least pre-Quaterncry) such as many of those found in
'

22 the Eastern region of the United States shall, in the absence of conflicting
-

23 evidence, demonstrate that the structure is no,t a capable 4 tectonic source
24 within this definiti s.db ~Aa veh g,
25 (k) A resoon spectrum is a pl of the maximtim responses
26 (acceleration, vprocity or displacement) of a family of idead -EL ,

single-degreefoi-freedom dasqn6 oscillators :;i tgl frequencies of the' .

oscillators /to a specified vibratory motion input at their supportsI -

29 (1) Combined license means a combined construction permit and operating
30 Ticense with conditions for a nuclear power facility issued pursuant to Part ,

31 52, Subpart C of this chapter.
32 (m) Early site cermit means a Commission approval, issued pursuant to
33 Part 52, Subpart A of this chapter, for a site or sites for one or more
34 nuclear power facilities.
35 (n) Standard desien means a design which is sufficiently detailed and
36 complete to support certification in accordance with Part S2, Subpart B of .

37 this chapter, and which is usable for a multiple number of units or at a
38 multiple number of sites without reopening or repeating the review. ,

29 - (o) Zee-period-Acceleration is the numerical value that corresponds to
40 the acceleration level of the input design earthquake response spectra at
41 frequencies where the response curve is asymptotic to a line perpendicular to ;

'

42 the acceleration axis.
N ' g u . J ,. . , ( .., . l. n-43 ;

IV. REQUIRED INVESTIGATIONS :44
45
46 The geological, seismological and engineering characteristics of a site ,

'47 and its environs shall be investigated in sufficient scope and detail to
48 permit an adequate evaluation of the proposed site, and to provide sufficient :

49 information to support both probabilistic and deterministic determinations !
'

50 required by these criteria and to permit adequate engineering solutions to
51 actual or potential geologic and seismic effects at the proposed site. The i

T size of the region to be investigated and the type of. data pertinent to the '
investigations shall be determined by the nature of the region surrounding thei

d4 proposed site. The investigations shall be carried out by a review of the
55 pertinent literature and field investigations as identified in paragraphs (a)

FRN - 27 October 8, 1991
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I through (e) of this section. |
''' (a) Vibratory Ground Motion.

is to obtain information needed to b D ) ;;The purpose of the investigations
The seismic sourcesde6ommonsethe Safe Shutdown Earthquake ground motion.+

" '

fe n a e
-

7 (b) Tectonic Surface Deformation. M - 3 ^ 2 2*
8 The purpose of the investigations is to determine whether or not ther *!
9 is the potential for tectonic surface deformation near the site and, if so,

10 to what extent the nuclear power plant need:: to be designed for these
11 occurrences.
12 (c) Non-Tectonic Deformation.
13 Paragraph (b) concerns investigations required for tectonic surface |
14 deformation which can occur coseismically. There are, however, other surface
15 deformations not directly attributable to tectonics such as those associated i

i16 with subsidence or collapse as in karst terrane, glacially induced offsets, '

17 and growth faulting. These phenomena can represent significant surface ;

18 displacement hazards to a site, but can in many cases be monitored, |

19 controlled, or mitigated by engineering, or it can be demonstrated that !
20 conditions that were the cause of the displacements no longer exist. i

21 Geological and geophysical investigations shall be carried out to identify and ;

22 define nontectonic deformation features and, where possible, distinguish them
23 from tectonic surface displacements. If such distinction is not possible, the 6

24 questionable features shall be treated as tectonic deformation.
25 (d) Seismically Induced Floods and Water Waves.
26 For coastal sites, the potential for nearby and distant tsunamis and ,

27 other waves that could affect the site must be assessed. Included in this !

'8 assessment is also the determination of the potential for slides that could
*

T generate waves. Information regarding distant and locally generated waves or
tsunamis, which have affected the site, and available evidence of runup and

.il drawdown associated with these events shall be analyzed. Local features of
32 coastal or undersea topography which could modify wave runup or drawdown must
33 be considered. For sites located near lakes or rivers, analyses shall include
34 the potential for seismically induced floods or water waves, as, for example,
35 from the failure during an earthquake of a dam upstream or from slides of
36 earth or debris into a nearby lake.
37 (e) Volcanic Activity. >

38 The purpose of the investigations is to assess the potential volcanic
39 hazards that would adversely affect the safe operation of the nuclear power
40 plant. |
41
42 V. SEISMIC AND GEOLOGIC DESIGN BASES

g ly43 :s

y.arthquaka[ ;_., , , , , ;~;t-)( +44 (a) Determination of the " :n _ t

~ ~ "" g '- -
'>--m45 r~~' ,_,; : n ..:.~u o

45 t" 7 :: t d _ E__: . .'' __ -.'.-----. f ., - t - t': L
- ;: i':t:- i .. % m u.eu w u. -

'

47 "v4- -- '' "- ''-'' ' "'-

~ ~+ - 4 - 9 4 e n- " " 7 + ' : ;:n:d : :- - ~+' n:L:: :':1' L !48 '"
..~n ,;. -

p
-- ...s.2 r-- - -= ... .u:n: e+: .gg

'~

Determination of the Ground hotion d fh L
.

fMh50 (b)
-

51 The ground motion at the site shall be estimated from alTpearthquaes.we-
52 to 2 4 4e W W - r... .- _ d ;.:1: :::::'- :f M. .J . - ,

: * ~W ittW+ i53 W ::.?f ~+- *;;'', :"::: t': : i: _:
p . ~. : _ : * u 7--t -- Appropriate models including local site conditions.

>

g

shall be used to acccunt for uncertainty in e)stimating the ground motion for.i

FRN - 23 October 8, 1991
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: " "''~ :S1' L - 1.. The-

the site. "-t'' " +'a

ground motion is defined by both horizontal and vertical free-field ground
motion response spectra at the free ground surface or hypothetical rock

-

o vm ./. M a u//u m Fe.r# .u /4 outcrop, as appropriate
' igof Earthquake Ground Motion Wthe L.- .. L.;7 1-

5 (c) L L.
6 See4e - w Mb
7 The Safe Shutdown Earthquake Ground Motion is f:t: " :d O g esponse
8 spectra developed from the envelope of the :;-;::it: :' i t ground motions X
9 determined in jgraphV(b). St: " ':ti: d robabilistic seismic hazard i(X

10 analyses shal used to assess the adequacy of the Safe Shutdown Earthquake
11 Ground Motion. The probability of exceeding the Safe Shutdown Earthquake
12 Ground Motion is considered acceptably low if it compares favorably (that is;

operating nuclear power plantsp Ms{of the po ulation) to t%t at r g /[similar to that shown for the lower hal g-

13 M -h m t M no
14 The horizontal Safe Shutdown Earthquake Ground Motion at the foundation15 level of the structures shall be an appropriate response spectrum with a/GRi"Nf3+16
17 paa4ed acceleration of at least 0.19 L&d:Q .p
18 (d) Determination of M::: L :::';- f:g Surface Tecton c an4 N n- -

19 TectonicDeformatiorg dlk N
Sufficient geological, seismological and geophysical da a to c earl e "g Mdeter ++ * that surf ace deformation :h=ld :r c'r

20 . _i d .Mj t Fy + k e21 t O " ken into account in the design of a nuclear power plantAl' L , ..id:1 ")(22 ta __

23 " ' i::m W . m m .. >
24 (e) Determination of Design Bases for Seismically Induced Floods and

New
25 Water Waves.
26 The size of seismically induced floods and water waves,which couia"
77 affect a site from either locally or distantly generated seismic activity

shall be detcrmined, taking into consideration the results of the'

investigation required by paragraph (d) of section IV.
40 (f) Determination of Other Design Conditions.
31 (1) Soil Stability. Vibratory ground motion associated with the Safe

Shutdown Earthquake Ground Motion can cause soil instability due to ground32 i
33 i disruption such as fiss 'ng, lateral spreads, differential settlement, and
34 liquefaction, which directly related to surface faulting. Geological K
35 features which could a fett the foundations of the proposed nuclear power
36 plant structures shall be evaluated, taking into account the information
37 concerning the physical properties of materials underlying the site and the
38 effects of the Safe Shutdown Earthquake Ground Motion.
39 (2) Slope stability. Stability of all slopes, both natural and
40 artificial, the failure of which could adversely affect the nuclear power
41 plant, shall be considered. An assessment shall be made of the potential
42 effects of erosion or deposition and of combinations of erosion or deposition,

43 with seismic activity, taking into account information concerning the physical
44 property of the materials underlying the site and the effects of the Safe
45 Shutdown Earthquake Ground Motion.
46 (3) Cooling water supply. Assurance of adequate cooling water supply
47 for emergency and long-term shutdown decay heat ramoval shall be considered in y
4B the design of the nuclear pc.er plant, taking i +o account information n

49 concerning the physical pro;erties of the materials underlying the site and
;

50 the effects of the Safe Shutdown Earthquake Ground Motion and the design basis
51 for tectenic 9nd nontectonic surface deformation. Consideration of river
$2 blockage c4 ersion or other failures which may block the flow of cooling

3 water, coa ti plift or subsidence, or tsunami runu; and drawdown, and
4 failure of e and intake structures shall be included in the evaluation,

55 where approprinte.

RE& ~ 14k?'=W~""mV,19
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I (4) Distant structures. Those structures which are not located in the
immediate vicinity of the site but which are safety related shall be designed |
to withstand the effect of the Safe Shutdown Earthquake Ground Motion and the

. design basis for surface faulting determined on a comparable basis to that of ;

5 the nuclear power plant, taking into account the material underly.ing the j
!

6 structures and the different location with respect to that of the site.
.

7
8 VI. APPLICATION TO ENGINEERING DESIGN |
9 !

8

10 Pursuant to the seismic and geologic design basis requirements of
11 paragraphs.V(a) through (f), applications to engineering design are contained !

12 in Appendix 5 to Part 50 of this chapter for the following areas: |
.13 (a) Vibratory ground motion. !

14 (1) Safe Shutdown Earthquake Ground Motion. i
'

15 (2) Operating Basis Earthquake.
16 (3) Required Plant Shutdown. !

'

17 (4) Required Seismic Instrumentation.
18 (b) Surface Tectonic Deformation.

i
19 (c) Seismically Induced Floods and Water Waves and Other Design
20 Conditions. q

21
22 !

r23
24 .

25
26

'
27
'9 Dated at Rockville, Maryland, this __ day of , 1991. ;.

For the Nuclear Regulatory Commission. .

,

s1 t,

32 Samuel J. Chilk, ,

33 Secretary of the Commission. ;

34 ,

|

1

!
!

i
<

|

i

!

,

I

i

.
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1 DRAFT REGULATORY ANALYSIS
PROPOSED REVISION OF 10 CFR PART 100

$ AND 10 CFR Part 50
4

5 STATEMENT OF THE PROBLEM .

6
7 This Regulatory Analysis covers two considerations. First is the revision of the
8 * Reactor Siting Criteria," 10 CFR Part 100, for future plants. The second
9 considerations is the revision of 10 CFR Part 100, Appendix A, " Seismic and

10 Geologic Siting Criteria for Nuclear Power Plants." Both considerations address
11 the relocation of plant design criteria from Part 100 to 10 CFR Part 50. This

12 regulatory analysis is presented as two parts for each of the sections,
13 corresponding to these two considerations.
14
15 Reactor Sitino Criteria (non-seismici:
36 '

17 10 CFR Part 100, " Reactor Siting Criteria,". sets forth a framework that guides
18 the Commission in its evaluation of the suitability of proposed sites for
19 stationary power and testing reactors. The present criteria regarding reactor
20 siting were issued in May 1962. There were only a few small power reactors
21 operating at that time. The present regulation requVes that every reactor have
22 an exclusion area which has no residents, although transient use is permitted.
23 A low population zone immediately beyond the exclusion area is also required.
24 The regulation recognizes the importance of accident considerations in reactor
25 siting; hence a key element in it is the determination of the size of the
26 exclusion area via the postulation of a large accidental fission product release
27 within containment and the evaluation of the radiological consequences, in terms
"8 of doses. Doses are calculated for two hypothetical individuals located at any
.9 point (generally, the closest point) on the exclusion area, and at the outer
30 radius of the low population zone, and are required to be within specified limits
31 (25 rem to the whole body and 300 rem to the thyroid gland). In addition, the

32 nearest population center, containing about 25,000 or more residents, is required
33 to be no closer than one and one-third times the outer radius of the low
34 population zone. The effect of these requirements is to set both individual and,
35 to some extent, societal limits on dose (and implicitly on risk)g without setting K ,

36 numerical criteria on exclusion area and low population zone size. In practice

37 these siting criteria contained in 10 CFR 100 do more to influence reactor design
38 than site criteria.
39
40 Since the issuance,cf Part 100 in 1962, there have been significant changes and
41 developments in reactor technology. The nuclear power industry has developed and !

42 matured significantly; from the existence of a few small power plants generating
43 a very small fraction of the nation's elect.rical energy, the industry has grown
44 today to the point where there are presently about 110 power reactors in
45 operation in the United States. These supply about 20 percent of the nation's -

46 electricity'. Reactor power levels have also significantly increased. Early |
47 plants typically had reactor power levels ofabout 150 megawatts thermal, whereas
48 today's plants have power levels about 20 to 25 times greater.
49
50 There has been increased development of and reliance upon fission product cleanup

t

51 systems in modern plants to mitigate the consequences of postulated accidents.
52 As a result, it is possible for present nuclear power plants to be located at
53 sites with a very small exclusion area and still meet the dose criteria of

-

54 Part 100.

RA - 1 October 10, 1991



There has also been an increased awareness and concern regarding the effect of*

Although accident considerations have been of keypotential nuclear accidents.
importance in reactor siting from the very beginning, major developments such as
the issuance of the Reactor Safety Study (WASH-1400) in 1975, the occurrence of

,

4-
the Three Mile Island accident in 1979, the accident at Unit 4 of.the Chernobyl5
reactor in the Soviet Union in 1986, and the issuance of NUREG-1150 " Severe

: 6
7 Accident Risks: An Assessment for Five U.S. Nuclear Power Plants" have greatly
8 increased awareness, knowledge and concerns in this area. t

.

9
Finally, since its initial promulgation in 1952, the Commission has approved more

.

11 than 75 sites for nuclear power plants, and has had an opportunity to review a |10
!As a result of these reviews, much experience has been gainednumber of others.12

regarding the site factors that influence risk and their range of acceptability.13
14 iThe major impetus for the proposed rule is increased interest in new nuclear15

power generation and the possibility that applicants will request site approval16 for new nuclear power plants. The Commission believes that, in the event such
'

17
requests materialize, the criteria for siting power reactors should address

19 directly those site f actors important to risk and should reflectysignificant [18
''

20 experience learned since the regulation was first issued in 1952.
21 '

22 Seismic Sitino and Earthcuake Enoineerino Criteria:
23 ;

Appendix A, " Seismic and Geologic Siting Criteria for Nuclear Power Plants," to24
10 CFR Part 100, " Reactor Siting Criteria," sets forth a framework that guides ,

25 !the staff in its evaluation of the adequacy 'of applicants' investigations of26 The
27 geologic and earthquake phenomena and proposed plant design parameters.

-

'

issuanca of Appendix A was an important step in establishing a definitive1

regulatory framework for dealing with earth science issues in the licensing of>
30 nuclear power plants. The Appendix contains the following statement: :
31 "These criteria are based on the limited' geophysical and geological ;
32
33 information available to date concerning iaults and earthquake i

34 occurrence and effect. They will be revised as necess Fy when more ,

35 complete information becomes available."
35

The bases for Appendix A were established in the late 1950's and it became37
13, 1973. Since then, with advances in the scienct; of '

effective December38
seismology and geology, along with the occurrence of some issues in licensing39 cases net fore seen. in the development of Appendix A, a number of significant40

41 difficulues have arisen in the application of this regulation. Specific

42 problematic areas include the following:
:

43
In making geoscience assessments, there is a need for considerable

..
,

t4 1.
latitude and judgement. This latitude and judgement is required -

45 because of limitations in data, the state of the art of geologic and46 seismic analyses, and the rapid evolution taking place in the47
geosciences in terms of accumulating knowledge and in modifying48

This need appears to hqve been reco-ind when AccaMroscTence assessments e t.aile3 X49 concepts.
A was developed. However, havin n50 Min Appendix A, a regulation, has created difficul~ty f or y

51
applicants and the staff in terms of inhibiting the use of needed ,

52 ;

and latitude. Al so , it has inhibited flexibility injudgement '

53
applying basic principles to new situations and the use of evolvingd4 i

RA - 2 October 10, 1991 j
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methods of analyses in the licensing process.1

J 2. Various sections of Appendix A lack clarity and are subject to
'

4 different interpretations and dispute. Also, some sections in the !

5 Appendix do not provide sufficient information for implementation. .

:
6 As a result of being both overly detailed in some areas and not
7 detailed enough in others, the Appendix has been the source of ,

8 licensing delays and debate and has inhibited the use of.some 6ypes (

Y'"' '''f y y )$OUwe t.J+d W;? Inother#,sitingar}eas,suchashydrology,regulatoryguidancehas
~

:L 3.
12 been handled effectively through use of regulatory guides. Many

13 problems encountered in implementing Appendix A could best be
i

14 alleviated through the use of regulatory guides and a program for
15 continuous updating.

1

16 '

17 4. In the existing regulation, the Operating Basis Earthquake (OBE) is
18 associated with functionality, likelihood of occurrence, and a
19 minimum fraction of the Safe Shutdown Earthquake (SSE). These

20 multi-aspects have resulted in seismic criteria that have led to
21 overly stiff piping systems and excessive use of snubbers and
22 supports which, in fact, could result in less reliable piping

'

23 ' systems.
24
25 5. Th - stipulation in Appendix A that the n'. N_'_. L . . ,.. M i

SEffesponse spectra be defined at the foundation of the nuclear )(26
27 . power plant structures has often led to confrontations with many in
G the engineering community who regard this stipulation as ,

.9 inconsistent with sound practice.
.

-

30 '
,

31 OBJECTIVES ~
*

|
~32 Reactor Sitino Criteria (non-seismic):
33 .

34 The objectives of the proposed regulatory action are to provide a stable
35 regulatory basis for the siting of nuclear power plants by decoupling decisions
36 of site suitability from those affecting plant design.
37 -

38 This will be accomplished by:
,

39
, stating directly those site criteria which, through experience40 a.

41 and importance to risk, futurc sites should meet and
'

42
43 b. relocating from Part 100 to Part 50 those requirements which
44 apply to reactor design. -
45

-
'

.

46 The major changes associated with the revision of the regulation are:
47
48 1. The proposed regulatory actionlill apply to applicants who apply
49 for an early site approval on or after the effective date of the
50 final regulations. The current regulation will remain in place and
51 be applicable to all licensees and applicants prior to the effective ,

52 date of the final regulations.
53 ;

54 Part100willstatedirectlythfsecriteriaapplicabletothesiteK ,

55 2.

PA - 3 October 10, 1991 |
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1 (e.g. exclusion area distance, population distribution).

3. Criteria such as source term and dose calculations would be used for
4 evaluating plant features not site suitability and will be placed
5 into Part 50 consistent with the location in the regulation of other
5 design requirements.
7
S Since the revision to the regulation will not be a backfit, the licensing bases
9 for existing nuclear power plants must remain in the regulation. Therefore, the

10 revised regulation will be designated as a new subpart to Part 100 for future
11 plants while maintaining the current Part 100 for existing plants.
12 -

13 Finally, in support of the above changes, Regulatory Guide 4.7 has been revised.
14
15 Seismic Sitino and Earthouake Enoineerina Criteria:
15 -

17 The objectives of the proposed regulatory action are to:
18
19 1. Provide a stable regulatory basis for seismic and geologic siting
20

~

and applicable earthquake engineering design of future nuclear power
21 plants that will avoid licensing delays due to unclear regulatory
22 reouirements and provide a flexible structure to permit
23 consideration of new technical understandings; and
24
25 2. Have the revision to the regulation completed prior to the receipt
25 of an early site application.
27

The major points associated with the revision of the regulation are:

40 1. The proposed regulatory action will apply to applicants who apply
31 for an early site permit, design certification, or combined license
32 (construction permit and operating license) on or after the
33 effective date of the revised regulation.
34
35 2. Criteria not associated with the selection of the site or
35 establishment of the safe shutdown earthquake ground motion have
37 been placed into Part 50. This action is consistent with the
38 location of other design requirements in Part 50.
39
40 Because the revised criteria presented in the proposed regulation will not be
41 applied to existing plants, the licensing bases for existing nuclear power plants
42 must remain in the regulations. Therefore, the proposed revised criteria on
43 seismic and geologic siting would be designated as a new Appendix B to 10 CFR
44 Part 100 and would be added to the existing body of regulations.
45
45 Earthquake engineering criteria will be located in 10 CFR Part 50, Appendix S.
47 Since Appendix S is not self initiating, applicable sections of Part 50 (150.34,
48 150.54) are revised to reference Appendix 5.
49
50 The proposed rule would also make conforming amendments to 10 CFR Parts 52 and
51 100. 52.17(a)(1)(vi) and Paragraphs 100.20(c)(1) and (3) would be amended to
52 note Appendix B to Part 100.

Finally, in support of the above changes, regulatory gutdes and standard review
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plan sections will be revised or developed, as appropriate.
L

~3 ALTERNATIVES
4 T -

..
'

m ,.

5 Reacter Sitino Criteria ' - =--Wd: - a " -~ -y ' ' ,~m6 e c P' c"-'-

7 The alternatives considered included: Z, -O~ /
8 e no action (e.g. continue to use existing Part 100) ''O ', . . .

delete the existing Part 100 and replace it with an entirely new 3.e
9 *

10 Part 100 which eliminates the dose calculation and specifies site ?. v
11 cr.iteri a. .6_

entire M' F'
12 * _for . seismic and earthquake engineering? replace the
13 regulation with a regulatory guide
14 * retain the existing Part 100 for current plants and add a new ' 't' _~;
15 section to Part 100 for future plants which eliminates the dose ? -

16 calculation and specifies site criteria. 7417 -- e 'p :
18 No action is not considered an acceptable alternative. Although the siting , . '
19 related issues associated with the current generation of plants are completed or ,. C ~
20 nearing completion, the proposed regulatory action would benefit the lic~ensing ,;
21 process for future. reactors (particularly certified designs) by decoupling siting - ~

22 from plant design such that the certified design would not be dependent on site '

-

.23 parameters 'to establish the fission product retention characteristics of the '

24 design.
25
26 Deletion of the existing regulation also 'is not considered an acceptable '

'7 alternative since it is the licensing bases for virtually _ all the operatir.g ij nuclear power plants and those that are in various stages of obtaining their '

z9 operating license.
30

.

-

31 _Replacia the entire ' regulation with a regulatory guide is not considered
32 accepta:.ie because a regulatory guide is non-mandatory. The staff believes that
33 there could be an increau inArisk of radiation exposure to the public if

siting and eTrt$ke engineering criteriaTere non-mandatory,
, the-

34
35 '

.%_
35 ' Therefore, the last optTorriT the preferable course of action and is the option
37 evaluated further-in this analyses.
38
39' Seismic fitino and Earthcuake Enoineerino Criteria:
40
41- The first alternative considered by the Commission was to avoid initiating a
42 rulemaking proceeding. This is not an acceptable alternative. Although the
43- siting-related issues associated with the. current generation of nuclear power
44 plants are completed o~r nearing completion,' there is a renewed sense of urgency
45' to initiate the proposed regulatory action _.in light of the current and future

,

46 staff review of advanced reactor seismic design criteria. The current regulation
47. has created difficulty for applicants ancL-the staff in terms of inhibiting
48 flexibility in applying basic principles to new situations and using evolved
49 methods of analysis in the licensing process.

-50
51 _ A ~ second alternative considered was the deletion of the existing regulation
52 (Appendix A to Part 100). This is not an acceptable alternative because these

3 provisions form part of. the licensing bases for many of +.he operating nuclear
24- power plants and others that are in various stages of obth.ining their operating
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1 license.
\

'

3 A third alternative considered was the replacement of the entire regulation with ;
4 a regulatory- guide. This is not acceptable because a regulatory guide is non- i

5 mandatory. The staff believes that there could be an increase in the risk of f

6 radiation exposure to- the public if the siting and earthquake engineering |
7 criteria were non-mandatory. |

-

8 '

9 Since there are problems with implementing the existing regulation (Appendix A f
10 to Part 100), the only satisfactory alternative is to revise the regulation. The [
11 approach of establishing the revised requirements in a new Appendix B while i

12- retaining the existing regulation was chosen as the best alternative. t

33 i
14. Finally, the following memoranda or reports provide further support for a '

, 15 revision to Appendix A to Part 100:
;2 16
i

.

17 1. Staff Requirements Memorandum from Chilk to Taylor dated January 25, !
18 1991, Subject: SECY-90-341 - Staff Study on Source Term Update and :
19 Decoupling Siting from Design.

!
,

20 ;

~21 "The staff should further ensure that the |
22 revisions -to Appendix A of Part 100 are !
23 available to support the time schedule :
24 shown in the paper [ Commission Briefing on !
25 Source Term Update and Decoupling Siting

:26- from Design (SECY-90-341), dated December :
27 13,1990] for option 2, and are technically

|7 supportable with the information that will ;

be available at the time the draft comes j
40 forward for Commission action. :

31 i

32 2. Memorandum from Taylor to Beckjord dated September 6,1990, Subject- !
33 Revision -of Appendix A, 10 CFR Part 100, " Seismic and Geologic !
34 Siting Criteria for Nuclear Power Plants." i

35
>

36 "I approve of your plan to begin work on i
37 the development of a revised regulation and !38 this activity should be assigned a high

|39 priority status."
40 1

,

41 3. NUREG-0625, Siting Policy Task Force.
42
43 * Revise Aopendix A to 10 CFR Part 100 to !
44 better reflect the evolving technology in i

'

45 assessing seismic hazards." !
46 '

i47 4. NUREG-1061, " Report of the U.S. Nuclear Regulatory Commission Piping i
48 Review Committee," Vol 5, April 1985. '

49
150 *The Committee recommends that i

51 ;

52 o Rulemaking amending Appendix A to 10
!

'l .CFR Part 100 be undertaken to permit i

decoupling of the OBE and SSE. *...." !

|
1
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I CONSE0"DJCES
L
3 a. Costs and Benefits
4
5 Benefits -

6
7 Reacter Sitino Criteria (non-seismic):
E

'

9 The revision to Part 100 will be beneficial to all. The industry and public will
10 benefit frcm a clearer, more uniform and consistent licensing process.
11
12 Benefits to industry, the public and the NRC staff will result from the following
13 changes:
14
15 1. CTear Statement Of Site Criteria. The proposed revision to Part 100

,

15 provides clear criteria regarding acceptable exclusion area distances and
17 population distribution. Applicants- will be able to select sites that
18 meet these criteria without having to be dependent unon a reactor design.
19 In addition, the criteria have been selected to be consistent with past
20 ' experience and with the quantitative health objectives in the NRC Safcty
21 Goal Policy..
22
23 Z. Current Practices Will Be Reflected. The proposed regulations reflect
24 industry design practices and the associated staff review procedures that
25 have evolved since Part 100 was issued in 1962. An example of this is the
25 review of nearby industrial and transportation facilities which will be
''7 incorporated into the regulations for the purpose of site suitability and

3 has bean a part of the staff review for many years. The criteria and q'"c9 standards are the same as those currently in staff review guidance
30 documentation (Standard Review Plan, Etc.). Hence, the proposed ruleF~ W'
31 involves no substantive changes in this area and merely codifies what has #
32 been staff practice for a number of years. Additionally, the numerical
33 population density values and the exclusion area distance outlined in
34 Regulatory Guide 4.7 will be codified in the proposed rulemaking.
35
35 3. Source Term And Dose Calculations. The proposed rule would eliminate the
37 use of a postulated source term, assumptions regarding mitigation systems
38 anc meteorology, and the calculation. of radiological consequences to
39 determine the sizes of the exclusion area and low population zone. It
40 would instead require a minimum exclus~ ion area distance.
41
4Z 4. Tert Clarification And Elimination of Lew popu:ation Zone. The Commission
43 considers that the functions intenced for the * low population zone",
44 namely, a low ~ density of residents. and the feasibility of taking
45 prctective actions, have in fact been.taken over by other regulations or '

46 can be accomplished by other means. Protective action requirements are
47 defined via the use of the EPZ's, whils restriction on population close to
48 the plant can be assured via proposed population density criteria. For
49 these reasons, the Commission is proposing to eliminate the requirement of
50 a low population zone for future power reactor sites.
51
52 In addition, the proposed rule would require that important site factors,

3 such as population distribution, topography, and. transportation routes be
a4 considered and examined in order to determine whether there are any site
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characteristics that could pose a significant impediment to the develop-
ment of n emergency plan. This proposed requirement is also consistent y.

3 with ' O CFR Part 52. A
4

5 Planning for emergencies is part of the Commissu../s defense-in depth
6 approach. The Commission concludes that site characteristic that may

-7 represent an impediment to development of adequate emergency plans, such
8 as limitations of access or egresses in the immediate vicinity of a
9 nuclear power plant should be identified at the early stage of site

10 approval rather than at a later date prior to operation thus avoiding
11 significant licensing delays.
12-
13 5. Risk o The Public. The NRC Staff has generated a reduced set of source ,

terms / ased on the NUREG-Il50 analyses and the Independent Risk Assessment14 b
15 Plant. These source terms were used in the MELCOR Accident Consequences
16 Code System (MACCS) for six reactor-containment designs. The results of ,'
17 these analyses indicatef that the risk- to the public is acceptably low and i

the. guidelines of the Commission's Safety Goal Policy are me(ed in the C~
for all18

plants up to 3800 MWth, the largest capacity plant consider '

~19-
20 analyses. A
21 C ^

.2Z Seismic Sitina and Earthouake Enoineerino Criteria:
23
24 The revision of Appendix A to Part 100 will be beneficial to all. The public
25 will benefit from a clearer, more uniform and consistent licensing process
26 subject to fewer interpretations. The NRC ' staff will benefit from improved
'T regulatory implementation (both technical and legal), fewer interpretive debates,

and increased regulatory flexibility. Applicants will derive the same benefits
49 in addition to avoiding licensing delays due to unclear regulatory requirements.

-30 . .

-

The proposed ~ egulatory' action reflects changes intended to (1) benefit from the31 r

32 experience gained in applying the existing regulation; (2) resolve interpretative
33 questions;.(3) provide needed regulatory flexibility to incorporate state-of-the-
34 art improvements in the geosciences and earthquake engineering; (4) simplify the
35 language to a more." plain English" text; and (5) acknowledge various internal
36 staff and: industry comments.

'

,

37-
. :

38= Eenefits to applicants or NRC staff will result from the following changes: ,

39
40- i, Reflect, current practices. The proposed regulations w3uld reflect
41 industry design practices and the associated staff review procedures
42 that have evolved since the initial regulation (Appendix A to Part
43, 100) was issued.in 1973. Many- of these practices and precedures

:44 were incorporated into the revirton of Standard Review Plan Sections
45 2.5.2, 3.7.1, 3.7.2, and 3.7.3 that are associated with the -

- 46- resolution of Unresolved Safety Issue (USI) A-40, " Seismic Design .

47- Criteria." -

48
49 2. Define seismic sources. Better definition of seismic source types

50' and streamlined procedures for their use in specifying ground motio )C
'

51 expected at a plant site will eliminate what has been a major sourc
T2 of licensing delays.

3 .

24 3. Use probabilistic analyses. The proposed regulation will require
,

.
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1 - the u:e of both deterministic and probabilistic analyses. The lack ;
2 of recognition of probabilistic analyses in the existing regulation

.

3- has made it difficult to treat issues like uncertainty and |'

4 j Mecurrence period. The proposed rule states that probabilistic X5 ' estimates of seismic hazard should be calculated and the underlying ;

,

'

6 assumptions and associated uncertainties should be documented to ;
7 assist in the staff's overall evaluation of the site and proposed :
8 design basis. The major purposes and associated rational for i
9 carrying out the probabilistic hazard analysis are to: (1) i

10. Systematically include uncertainties in the various factors (such j
11 as, seismic sources, seismicity and ground motion attenuation '

- 12 characteristics) associated with ground motion and hazard estimates. i
13 The probabilistic method enables alternative hypotheses and diverse
14' expert opinion in these estimates to be included in a quantitative

- 15 fashion. Also, the influence of these factors on the ground motion .
16 and hazard estimates can be displayed. (ii) Identify, in terms of

,

17 magnitude and distance, significant contributions to ground motion
18 at the nuclear power plant siteTeWatling a differentiation between % '

.'

19 _s_eismic sources that are significant from those that are not.
20 * Standardized plant designs will be performed using a smooth: ground !21 response spectra chosen well in Wance of the actual nuclear power -

22 plant site determination. Discrepan.ies between the ground response
- 23 .g spectra used in design and the site-specific response spectra can be t

;

24 A ' quickly identified and evaluated. Also, if new infort ation, not !25 . #U" considered in the initial probabilistic analysis s w rges, a
"

26
-

framework and structured approach exists by which the impact of this
27 . new information on the plant's design basis ground motion can be

B quickly assessed. As a result, extensive unnecessary plant
.9 ? reevaluations will be avoided. iii) Demonstrate that the
30 ' j probability of exceeding the Saft S6p(dowa EacWgeeios.. Ground fotion .

,

#

|31 J
"466E1 compares favorably, that i:, simHarto that 'shown for the f ;

32- lower half of the population ofTcurrent (1991) operating nuclear
33 power plants. (iv) Provide hazard estimates for use in the seismic

;
34 probabilistic risk assessment (PRA). e to-demonstrate the adequacy X "

35 of-the-hazard estimate used in the design. For future plants, the i
36 ~results of the probabilistic risk assessment (equipment and plant !37- capacity estimates, and core damage frequency estimates) will be t

38- available. This information coupled with the probabilistic hazard ;

- 39 information can provide a quick assessment of new seismic |40- information to assess the impact on the health and safety of ,the i' 41 publ i c.' - - -
'

@m/f Sh* *42
43 4. Eliminate the my d%rre d.e9etWw+f athe Operating asis k. -

44 Earthquake- (OBE). The OBE -is now only associated with the
;

45 functionality of structures, equipment, and components. Previously, i
-

46 the OBE'was also associated with a likelihood of occurrence and a ~

47 minimum percentage of tht 5:frJhutde= Erthwne3SSE)"In some
|

',

48 cases, for instance 4 piping, the multi-facets of the OBE made it c !

~

49 possible for the OBE to have more design significance than the SSE.
|50

51 5. Reduced analyses. Applicants that choose to set the OwmW '

52 E * h at one-third of the SA 55M4ete. Eartwnc i
Eotion can satisfy OBE functionality requirements without peri' Ground'3 orming

4 Tny explicit response analysis. There is high confidence that, at
55 this earthquake level,with other postulated concurrent loads, most ( '

RA - 9 October 10, 1991
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1- critical structures, systems and components will not exceed
2 currently used design limits. Applicants have the option of
3 selecting an OBE greater than one-third the SSE; however, a suitable
4 analysis and design must be performed.
5 %W 4Qm W '

6 6. f, Required plant shutdown. The revised regulations state in Part 50, /..
7 ' consistent with other conditions of licenses,that plant shutdown is
8 required if the 0;mtim; gd Ert%M@s' exceeded. Specific X
9 guidance is provided to define what constitutes an xceedance-

10 that would require a plant shutdown. In addition, gut ance is7""
11 provided for an orderly plant shutdown and the re-starting of a moTta
12 plant that has been shut down because of earthquake ground motion.
13
14 7. Limit level of detail. The level of detail presented in the
15 proposed regulations has been limited to general guidance. The -

16 proposed regulations would identify and ertablish basic
17 requirements. Detailed guidance, that is,_ the procedures

.

18 acceptable to the NRC for meeting the requirements, has been removed
19 and placed in regulatory guides or standard review plan sections.

~

.20
21 8. Provide greater flexibility. The proposed regulations would provide '

22 a flexible structure that will permit the consideration of new
23 technical understandings and state of the art advancements.
24-
25 9. Clarify interpretations. Changes have been made to resolve past
26 ouertions of interpretation. As ' an example, ' the definitions and
17- . r3qu' red investigations sections of the proposed regulations have
-B bet c significantly changed to eliminate or modify phrases that were
29- more applicable to only the western United States.
30

, _

-

31' 10. Clarify te'xt. The propcsed regulations would use more explicit
_

32 terminology. For instance, the Safe Shutdown Earthquake (SSE) is
33 now referenced as the Safe Shutdown Earthquake Ground Motion (SSE).
34 Appropriate changes within the text highlight that the ground motion
35 .used as the design basis is not associated with a single earthquake
36 but a composite of aany expect ~ed earthquakes. X
37

~ %
38 Costs
39
40 Reactor Sitino Criteria (non-seismic): -

41 -

42 The costs associated with the revised regulations are subdivided into -two
43 categories;-the first is associated with si. ting criteria modifications (Part
44 100), the second is as~sociated with (Part 50) modifications.
45 . - *-

. -

46- Part 100
47 _

*

48 The overall cost impact associated with revising the siting criteria aspects of
49 the regulation are neutral. -Important factors in this regard are:
50
51. 1. Elimination of Dose Calculation. The proposed approach of
52 eliminating the use'of postulated accident source term and the use
3 of dose calculations in determining the acceptability of site and

14 replacing it with population distribution criteria and a minimum
55- size in the exclusion area is expected to reduce time and costs
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1 required in obtaining site approval. The values specified for the
2 exclusion area distance and the population distribution are those
3 currently specified in Regulatory Guide 4.7 and thus do not
4 represent new criteria or practice.
5
6 2.- Nearby Industrial and Transportation Facilities.

-

This area of-

7 review is proposed to be incorporated into the regulations for the
B purpose of site suitability and has been a part of the staff review
9 for many years. The criteria and standards are the same as those

10 currently in staff review guidance documentation (Standard Review
11 Pl an, etc.). Hence, the proposed rule involves no substantive
12 changes in this area and merely codifies what has been staff
13 practice for a number of years.
14

;15- 3. Feasibility of Carrying out Protective Actions. The proposed rule -

16 would require that important site factors, such a population
17 distribution, topography, and transportation routes be considered
18 and examined in order to determine whether there are any site
19 characteristics that would pose a significant impediment to the
20

~

development of an emergency plan. *

21
3.

22 The cost impact associated with this revision ig neutral. It is A23 expected. to increase time and costs for site approval but should
24 significantly reduce time and costs at the OL or COL stage by
25 avoiding licensing delays.

.

26
?7 4. . Periodic Reporting of Population and Other Activities. The proposed
i rule would require that periodic reports be prepared and presented

.9 to the Commission regarding population changes as well as
30 significant changes in any man-related activities that might
31 represent a potential hazard to the nuclear plant. Reports updating
32 the population around the plant out to a distance of thirty miles , a
33 would be required every ten years after the date of initial plant 'I / g34

operation and reports on changes in man-related hazards every five')/,w.G
35 years. >
36 - ?.O'"t
37 The reporting of this information over the life of the plant and uk 4

~

38 any required evaluations would have minimal and inconsequential cost ~PV39 impact when considered in the overall costs required for obtaining MJ40 site approval. '

<F,
41

'

42 5. Elimination of Some Meteorological Information. The present '[~

43 regulation has no numerical size requirement for the exclusion arean
44 in terms of distancer and instead assesses the consequences of 'a x
45' postulated radioactive fission product release within containment, *

~46 coupled ~with assumptions regarding containment leakage, performance
47 of certain fission product mitigation systems and site meteorology-
48

- for a hypothetical individual located at any point on the ex" ant andxcigston49 area boundary as-weWas hiydrological information7'Th'e~pl
50 site combination is considered to-be acceptable if the calculated
51 consequences do not exceed the values given in the present rule.
52 Regulatory Guide 4.7 suggests an exclusion area distance of 0.4

1 miles, since this has been found, in conjunction with typical
4 engineered safety features, to meet the dose values in the existing

55 rule.
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1: The Commission considers an exclusion area to be an essential !
2 feature of a reactor site, and is retaining this requirement for i

.3 future reactors. However, in keeping with the recommendation of the i

14 Siting Policy Task Force to decouple site requirements from reactor !

5 design, the proposed rule would eliminate the use of. a postulated |
- 6 source term, assumptions regarding mitigation systems and !

17 meteorology, and the calculation of radiological consequences to !
8 determine the sizes of the exclusion area and low population zone. !
9. It would instead require a minimum exclusion area distance of 0.5 '

10 miles for reactors. The elimination of some meteorological ,

. :11 information is expected to reduce time and costs associated with |
1Z obtaining site approval. ;

13
I4 Part 50 |
15 ;

.

IS The overall cost impact associated with revising the reactor licensing aspects -

17 of the regulation are neutral because the source term and dose calculations have
18 always been required under Part 100 for site suitability but will now be required ;

19- under # ~

f

20 Wrt 50 and used in evaluating plant features;.[herefore there is no chahge in X '

Z1 cost. i
'

'ZZ
. 23 Seismic Sitino and Earthouake Enoineerino Criteria:
24' .

25 The costs associated with the proposed regulations are subdivided into two
26 categories; the first is Essociated with the geosciences and site investigations
17 (Appendix.B to Part 100), the second is associated with earthquake engineering

.

8 (Appendix 5 to Part 50). |
49

. |
30- -Appendix B to Part 100 - !
31' ^ -

|

32 . As substantiated below, the overall cost impkt associated with the geosciences *

33 and site. investigation aspects of the proposed regulation are neutral. Specific !
34 examples include: !

35
'

!

36 I. ~ Reduced Licensing Delays. The licensing process will be enhanced !
-37 because information needed for the staff review can be incorporated '

:38 in the safety analysis reports at the time of docketing instead of |39. later through staff questions and applicant responses. -

:40 -

i

41' Z. Probab'ilistic Analyses. Probabilistic analyses to determine d' i
4Z vibratory ground motion, surface tectonic deformation, and A *, i

seismically induced floods and, water waves'will marginally increase hP,43
44 the cost required for plant site investigations. However, the o o ;

45' proposed revisions reflect what -is already current staff practice. '#;

S[tygg ',
46 for sit'es in the eastern U.S.,''the availability of probabilistic
47- methods may actually simplify _1.he task of analyzing earthquake-
48 induced ground motion. Furthermore, probabilistic analysis will g gt
49. make.it possible to more.readily i n M 4te additional data thatc 41 may become available during site review. . gg h. ' j'

:

,

SZ 3. Seismic Sources. The new approach towards seismic sourcesTu' sin'g 1
'3 seismogenic sources instead of tectonic prc6vincef, better definition >

;
s4 of the location to be used for sources in the site vicinity, and
55 other :tmliniag-m;the licensing approach are expected to reduce N ;

cm% e ti,
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'a

l. ' time and costs required for obtaining site approval. $ j
2 ^

:
-3 Appendix S to Part 50 '

4 j
5 As substantiated below, the overall cost impact associated with the earthquake j
6 engineering aspects of the proposed regulation are neutral or reduced. Specific i
7 examples include:
8 I J i

,

9 1. Reduced OBE Analysis. The , response analyses associated with the
,

10 C;r:Mnn Rath Fw+5;de (OBE)'may be eliminated if the applicant '

-11- sets the OBE at one-third of the Sefe-%etdown-Ete*.hq=ke Croundj
12 ttie (SSE)" Selecting an OBE value greater than one-third of the

.

13 SSE does not increase the analytical effort above current i
14 requirements. :
35 !,

16 2. Control Point Location. Changing the location of the control point ;

17 (the point at which the vibrator-y ground motion is applied) from the ;

18 foundation level to the free-field does not affect costs. The
,

19 following discussion from Section 2.1.1.4 of NUREG-1233 (pages 13 '

20 and 14) is applicable: '

!21 -
r

-22 "A number of recent plants were designed to !
23 the 1975 Standard Review Plan requirements :
24 which specified the free-field motion at |

'25 the free-surface for soil-structure i
26 interaction analysis. During the operating
'!7 - license (OL) review, the implementation of ,

B the current position of input motion at the
,

29 foundation level. in the free field resulted '

30 in a modification of. some structural floor .

31
-

beams of seismic Category I. structures at +

32 one plant. No hardware changes resulted at t

33 other plants. (Note that the staf.f's |34 investigation was limited to the Jafe '
,

35 . shutdown systems and structures that housed +

36 them, and allowance was made for tested |
37 strength values in some cases.)" '

38
-39 3. Plant Shutdown. Although the new seismic instrumentation ;
40 requirements are different, the cost is usentially the same as thn-#6

.

41 currently used in operating plants. The maintenance and calibration - !

42 costs with the new solid-state seismic instrumentation should be !43. less than that associated with the current instrumentation. The
~

~44 time associated with the processing of instrumentation data will be
.

-45 less since data will not be shipped from the site for evaluation, - '

46 thereby reducing the potential for prolonged plant shutdown while
47 data are being evaluated. In general, the ability to expeditiously '

48 assess the effects of the earthquake on the plant will save both
49 staff and licensee resources.
50
51 IMPACTS

f52 a. Other NRC Procrams
3 i,

04' None for the non-seismic siting criteria. _.i

,

RA - 13 October 10, 1991
;

- ._ --



!

Although Appendix A to 10 CFR Part 100 is titled " Seismic and Geologic t

Siting Criteria for Nuclear Power Plants," it is also referenced in two
a other Parts of the regulation. They are (1) Part 40, * Domestic Licensing
4 of Source Material," Appendix A, * Criteria Relating to the Operation of
5 Uranium Mills and the Disposition of Tailings or Waste Produced by the
6 Extraction or Concentration of Source Material from Ores Processed
7 Primarily for Their Source Material Content," Section I, Criterion 4(e),
8 and (2) Part 72, " Licensing Requirements for the Independent Storage of
9 Spent Nuclear Fuel and High-Level Radioactive Waste," Paragraphs (a)(2)(b)

10 and (a)(2)(f)(1) of 172.102. The proposed regulation, Appendix B to Part
11 100, is still applicable only to nuclear power plants. The need to revise
12 Part 72 and Appendix A to Part 40, subject to the implementation of
13 Appendix B to Part 100, should be a separate rulemaking initiative.

,

14
15 b. Other Government Aaencies Since the siting and licensing of nuclear power
16 plants is carried out solely by NRC staff, no impact is projected on other

'

17 government agencies.
18
19 c. Constraints
20
21 None.
22
23
24 DECISION RATIONALE
25
26 Reactor Sitino Criteria (non-seismici: '
.,

The major considerations that have guided the Commission in this proposed
revision to the reactor site criteria are as follows:.,

30
31 1. The criteria will assure a low risk both for individuals as well as
32 for society in general, even in the event of severe, but unlikely
33 reactor accidents. The proposed criteria are consistent with the
34 Commission Safety Goal Policy with respect to the risk of both
35 prompt and latent cancer fatalities. In addition, the Commission
35 has also examined the risks associated with land contamination or
37 property damage in the event of significant releases for long-lived
38 radioactive species, such as cesium. The proposed criteria are
39 expected to result in a low likelihood of any significant offsite
40 contamination of densely populated areas.
41
42 2. The criteria will assure that both man-made as well as natural
43 events associated with the site location are identifiiJ and used in
44 matching a design with the site.
45
46 3. The criteria will assure that a range of protective actions can
47 feasibly be carried out to protect the public in the event of
48 emergency.
49
50 4. The criteria will assure that potential changes in population or in
51 the nature of facilities located nearby will be identified and
EZ evaluated as to their hazards to the plant.

The proposed revisions reflect current staff practice.o
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1 The revised regulations will not reduce risk, but will improve the
2 description in the regulations of current staff practice in licensing.
3
4 Seismic Sitino and Earthouake Encineerino Criteria: |
5 - !

-6 The recommendations to revise the existing regulation (Appendix A to 10 CFR Part
7 100) and replace it with the proposed regulations pertaining to the geosciences
8 and site investigations (Appendix 8 to Part 100), and earthquake engineering !

9 (Appendix 5 to Part 50) are based primarily on %e deterministic and qualitative X
10 arguments. The staff's evaluation augments the regulatory analysis associated
11 with the implementation of Unresolved Safety Issue (USI) A-40, Seismic Design
12 Criteria (NUREG-1233). USI A-40 was implemented in August 1989 through the

_

i13 revision of Standard Review Plan Sections 3.7.1, Seismic Design Parameters,
14 3.7.2, Seismic System Analysis, 3.7.3, Seismic Subsystem Analysis, and 2.5.2,
15 Vibratory Ground Motion. ,

16
17 The staff's conclusion is that for operating reactor and operating license :,

18 applicants, the proposed regulations would have little effect on risk. Operating
~

19 plants have generally been, and will be, seismically upgraded by plant-specific
20 actions such as implementation of the Systematic Evaluation Program (SEP), the
21 implementation of Generic Letter 88-20, Supplement 4, Individual Plant
22 Examinations of External Events (IPEEE) for Severe Accident Vulnerabilities, the
23 proposed implementation of USI A-46 Verification of Seismic Adequacy of :

24 Equipment inr Operating Plants, and NRC Sulletin programs. Therefore, this
25 regulatory action will be " forward-fit" appl.icable only to applicants who apply
26 for an early site permit, design certification, or combined license (construction
27 pennit and operating license) on or after the effective date of the final *

'8 regulations.
29 ;

30 for applicants of early site permits, design certifications, or combined licenses 4:31 (construction permit and operating license), no increase:; in costs are envisioned e !

32 to implement the proposed regulations. The proposed regulations reflect current ye.
staff practice and most applicants are aware of these requirements. In accition, 433

34 the proposea' regulations will reduce delays in the licensing process because htG -
35 information needed for the staff review can be incorporated in the safety g.h* 4

36 analysis reports at the time of docket'ing instead of later through staff J :
!37 questions and applicant responses. Implementation of the proposed regulations

38 will lead to more uniform safety margins. Therefore, the staff proposed that all g
539 new applicants be required to comply with the proposed regulations.

40
~

,.

41 The proposed regulations will not reduce risk, but will improve the description - ' :
,

42 in the regulation of current staff practice in licensing. !
43 t

..

44 -

45 Current Peculatory Action --

45
47 The current regulatory action consists of the following:
48
49 -

50 1. Revisions to 150.8, 150.34, 150.54, and 152.17.
51
52 2. Revisions to 1100.1, 1100.2, 1100.3, and $100.8.
53 .

54 3. Add Subpart B 1100.20,1100.21,1100.22 and 1100.23.
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' 4. New Appendix B to Part 100, Criteria for the Seismic and Geologic
Siting of Nuclear Power Plants After [ Effective Date]

4 5. New Appendix S to Part 50, Earthquake Engineering Criteria for
5 Nuclear Power Plants .

6
' 7. 6. New Regulatory Guides:

8
9 a. DG-1015, " Identification and Characterization of Seismic

10 Sources"
11
12 b. DG-1017, " Pre-Earthquake Planning and Immediate Nuclear Power i

13 Plant Operator Post-Earthquake Actions"
14
15 c. DG-1018 " Restart of a Nuclear Power Plant Shut Down Due to a
16 Seismic Event" -,

'17'
18 - 7. Revised Regulatory Guide:
19
20 a. Proposed Revision 2 to Regulatory Guide 4.7, " General: Site
21 Suitability Criteria for Nuclear Power Stations"

| 22
23 b. DG-1016, Second Proposed Revision 2 to Regulatory Guide 1.12,
24 " Nuclear Power Plant Instrumentation for Earthquakes"
25
26 8. - Revised Standard Review Plan Section: 1

'

27
2.5.2, Vibratory Ground Motion

40
31 Future Reculatory Action

32
33 Several existing regulatory guides will be revised to incorporate editorial |
34 changes or maintain the existing design or analysis philosophy . These guides
35 will be issued to coincide with the publication of the final regulations that
36 would implement this proposed action.
37
38 The following regulatory guides will be revised to incorporate' editorial changes
39 for example, the type of changes contemplated would be to reference new
40 paragraphs in Appendix B to Part 100 or Appendix S to Part 50:
41 '

42 1. 1.57, " Design Limits and Loading Combinations for Metal Primary
, 43 Containment System Components"

44-
451 2. 1.59, " Design Basis Floods for Nuclear Power Plants"
46
47- 3. 1.60, " Design Response Spectra for Seismic Design of Nuclear Power

'

48 Plants"
49
50 4. 1.83, " Inservice Inspection of Pressurized Water Reactor Steam
51 Generator Tubes"
52
' 5. 1.92, " Combining Modal Responses and Spatial Components in Seismic

Response Analysis" -
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'

} 6. 1.102, " Flood Protection for Nuclear Power Plants"

'i 7. 1.121, " Bases for Plugging Degraded PWR Steam Generator Tubes"
;

4 :
'5- 8. 1.122, " Development of Floor Response Spectra for Seismic Design of

6 Floor-Supported Equipment or Components" :. 7
8 The following regulatory guides will be revised to maintain existing design f
9 or analysis philosophy. For example, the types of changes contemplated would be i

10- to change OBE to a fraction of the SSE: i

11 '

12 1. 1.27, " Ultimate Heat Sink for Nuclear Power Plants"
13 ;

14 2. 1.100, * Seismic Qualification of Electric and Mechanical Equipment
15' for Nuclear Power Plants"
16 -

'17 3. 1.124, " Service Limits and Loading Combinations for Class 1 Liner-
18 Type Component Supports"

.19
20 4. 1.130, " Service Limits and Loading Combinations for Class 1 Plate-
21 and-Shell-Type Component Supports"
22
23: 5. 1.132, " Site Investigations for Foundations of Nuclear Power Plants"
24
25 6. 1.138, " Laboratory Investigations of Soils for Engineering Analysis .
26- and Design of Nuclear Power Plants"
27
9
.3 7. 1.142, " Safety-Related Concrete Structures for Nuclear Power Plants

30' (Other'than Reactor Vessels and Containments)"
31
32 8. 1.143, " Design Guidance for Radioactive Waste Management Systems,
33- Structures, and Components Installed in Light-Water-Cooled Nuclear
34 Power Plants"
35
36
37
38 During the revision of the regulatory guides cited above, if additional changes
39 are made, the applicable guide (s) will be distributed for public comment.
40 Several regulatory guides will be revised to incorporate editorial changes or,
41 maintain the existing design or analysis philosophy.
42-
43
44 IMPLEMENTATION
45-
46 This regulatory action is applicable only to applicants that apply for an early
47 site permit, design certification, or combined license (construction permit and
48. operating license) on or after the effective date of the final regulations.
49

.
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DRAFT ENVIRONMENTAL ASSESSMENT AND FINDING OF NO SIGNIFICANT IMPACT.

2 PROPOSED REVISION OF 10 CFR PART 100. 10 CFR PART 100 APPENDIX A,
3 AND 10 CFR PART 50
4
5 .

6 The Nuclear Regulatory Commission is amending its regulations to update the
7 criteria used in the reactor siting; seismic and geologic siting; and earthquake
8 engineering for nuclear power plants. TMeHStwo separate but related areas and /
9 each area is discussed separately. 'ITW J rc

10
11
12 Identification of proposed Action
13
14 Reactor Sitino Criteria (non-seismic):
15 -

16 Title 10 CFR Part 100, " Reactor Site Criteria," was originally issued in May
17 1962. The proposed amendment will apply- to applicants who apply for site
18 approval on or after the effective date of the final regulation. Since the
19 revisio(to the regulation will not be a backfit, the bases for existing nuclear %
20 power plants raust remain in the same regulation. Therefore, the revised
21 regulation on siting will be designated 10 CFR Part 100, Subpart B.
22
23 Criteria not associated with the selection of the site will be relocated into
24 Part 50 consistent with the location in the regulation of other design
25 requirements. Hence, source term and dose calculations will be used for
26 evaluating plant features, and not site suitability.

T

3 The proposed rule would eliminate the use of a postulated accident source term
29 and the use of a dose calculation in the determination of acceptability for a
30 nuclear power plant site. It would also eliminate the designation of a low
31 population zone. Instead, it would set a minimum size for the exclusion area and

~

32 would set population density criteria around proposed nuclear power reactor
33 sites. In addition, criteria regarding the evaluation of man-made hazards and

the feasibility of carry /ing out protective actions in the event of an emergency K34
35 are to be incorporated. Finally, requiremtns are also proposed for reporting
36 population changes and significant changesi in offsite activities periodically.
37
38 Seismic Sitino and Earthcuake Enoineerino Criteria:
39
40 Appendix A, " Seismic .and Geologic Siting Criteria for Nuclear Power Plants," to ;
41 10 CFR Part 100, " Reactor Siting Criteria," was originally issued as a proposed |
42 rule on November 25,1971 (36 FR 22501); published as a final rule on November

|
43 13, 1973 (38 FR 31279); and became effective.on December 13, 1973. There have !

44 been two amendments to'10 CFR Part 100, Appendix A. The first amendment, issued |
45 November 27,- 1973 (38 FR 32575), corrected .the final rule by adding the legend * '

46 under the diagram. The second amendment resulted from a petition for rule making
47 (PRM 100-1) requesting that an opinion int'appreting and clarifying Appendix A

i
48 with respect to the determination of the Safe Shutdown Earthquake be issued. A '

49 notice of filing of the petitica was published on May 14, 1975 (40 FR 20983).
50 The substance of the petitioner's proposal was accepted and published as an
51 icenediately effective final rule on January 10, 1977 (42 FR 2052),
~2

3 The proposed amendment will apply to applicants who spply for a construction
54 permit, early site permit, design certification, or combined license

1
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. (construction permit and operating license) on or after the effective date of the
2 revised regulation. Because the revised criteria presented in the proposed
3 segulation will not be applied to existing plants, the licensing bases for
4- existing nuclear power plants must remain part of the regulations. Therefore,
5 the proposed revised criteria on seismic and geologic siting would-be designated
6 as a new Appendix B to 10 CFR Part 100, " Criteria for the Seismic and Geologic
7 Siting of Nuclear Power Plants After IEffective Date]," and would be added to the
S existing body of regulations.
9

10 Criteria not associated with the selection of the site or establishment of the
11 safe shutdown earthquake ground motion have been placed into Part 50. This
12 action is consistent with the location of other design requirements in Part 50.
13 Hence, earthquake engineering criteria would be located in Appendix 5 to 10 CFR
14 Part 50, " Earthquake Engineering Criteria for Nuclear Power Plants."
15 .

16 The proposed regulatory action reflects changes intended to (1) benefit from the
17 experience gained in applying the existing regulation; (2) resolve interpretative
13 questions; (3) provide needed regulatory flexibility to incorporate state-of-the-
19 art improvements in the geosciences and earthquake engineering; (4) simplify the
20 language to a more " plain English" text; and (5) acknowledge various internal
21 staff and industry comments.
22
23
24 Need for the Procosed Action
25
26 Rcactor Sitine Criteria (non-seismic):

7

Since its initial promulgation in 1962, the Commission has approved more than 75
sites for nuclear power plants, and has had an opportunity to review a number of
others. As a result of thsfes' reviews, much exp_erience has been gained regarding M'

D thesitefactorsthatinfT'uenceriskandthefirangeofacceptability. X
32
33 Additionally, there has also been an increased awareness and concern regarding
34 the effe:t of potential nuclear accidents. Although accident considerations have
35 been of key importance in reactor siting from the very beginning, major
35 developments such as the issuance of the Reactor Safety Study (k' ASH-1400) in
37 1975, the occurrence of the Three Mile Island accident in 1979, the Chernobly
28 accident in the Soviet Union in 1986, and the issuance of NUREG-Il50, " Severe
39 Accident Risks: An Assessment for Five U.S. Nuclear Power Plants," in December
40 1950, have greatly. increased awareness, knowledge, and concerns in this area.

,

41
42 The major impetus for the proposed rule is increaseo interest in r.ew nuclear
43 power generation and the possibility that applicants will request site approval
44 for new nuclear power ' plants. The Com.ission believes that, in the event such

' |
45 requests materialize, the criteria for siting power reactors should address
46 directly those site factors important to risk and should retlect the significant
47 experience learned since the regulation was first issued in 1962.
48
49 Seismic Sitine and Earthouake Encineerino Criteria:
50
51 The experience gainet in the application of the procedures and methods set forth
'2 in the current regulation, the difficulties encountered, and ' - # he %t
.3 rapid advancement in the strte-of-the-art of earth sciences have made it

54 necessary to update the 1973 triteria.
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.

2 Environmental Imoacts of the Procosed Action
3
4 Reacter Sitino Criteria (non-seismic):
5 -

6 Part 100, Subpart B, contains the considerations which will guide the Comission
7 in its evaluation of the suitability of a proposed site for nuclear power plants
8 after the effective date of the final regulation. The revision to Part 50 will
9 contain the engineering considerations which guide the Commission in its

10 evaluation of the suitability of the plant design. The amendment to 10 CFR Part
11 100 as stated in the proposed rule m4 king package reflect $ current licensing /
12 practice with addition Q reporting requirements and wiD not change the
13 radiological envirnmentlp impact. Further, the Policy Statement on Severe K
14 Accidents Regarding FutEre Design and Existing Plants, published /$1st 8,1985 X
15 (50 FR 32138), affirms the Commission's belief that a new design for a nuclear

,

16 power plant can be shown to be acceptable for severe accident concerns if the
17 criteria and procedural requirements cited in 50 FR 32138 are met. Stated
18 differently, the proposed regulatory action (10 CFR Part 100, Subpart B) are
19 specifically based on maintaining the present level of risk of radiological
20 releases, thus having zero effect comparer to the regulation (10 CFR Part 100,
21 Subpart A) they replace for future sitine applications.
22
23 Seismic Sitino and Earthcuake Enoineeri io Criteria:
24
25 Proposed Appendix B to Part 100 contain, the seismic and geologic considerations
26 which guide the Commission in its evaluation of the suithbility of proposed sites
'7 for nuclear power plants. Proposed Appendix S to Part 50 contains the earthquake
3 engineering considerations which guide the Commission in its evaluation of the p

29 suitability of the plant design bases. The amendment of Appendix A to 10,CSLGet
30 Part 100 as stated in Appendices B and S reflectcurrent licensino orarmuuand ccm 'Y
31 will not change the radiological environmental' iih;iitt ottsite. Further, the 5 %
32 Policy Statement on Severe Reactor Accidents Regarding Future Designs and "N
33 Existing Plants, published August 8,1985 (50 TR 32138) affirms the Comission's
34 beluf that a new design for a nuclear power plant can be shown to be acceptable
35 for severe accident concerns if the criteria and procedural requirements cited
36 in 50 FR 32138 are met. Stated differently, the proposed regulatory actions
37 (Appendix B to Part 100 and Appendix 5 tc Part 50) are specifically based on
38 caintaining the present level of risk of radiological releases, thus having zero
39 effect compared to the regulation (Appendix A to Part 100) they replace.
40
41 Onsite occupational. radiational exposure associrted with inspection and
42 maintenance will not change. These activities are principally associated with
43 seismic instrumentation. The regulatory guide pertaining to seismic
44 instrumentation (Second Proposed Revision to Regulatory Guide 1.12, Nuclear Power
45 Plant Instrumentation for Earthquakes) specifically cites occupational radiation -

46 exposure as a consideration in selecting the location of the instruments.
47 _

48 The proposed amendments do not affect non-radiological plant effluent; and have
49 no other environmental impact. Therefore, the Commission concludes that-there
50 are also no significant non-radiological environmental impacts associated with
51 the proposed amendments to the regulations.
~?

3 ,

54 Alternatives to the Procosed Action

EA - 3 October 10, 1991



.

1 As required by Secticn 102(2)(E) of NEPA (42 U.S.C.A. 4332(2)(E)), the staff has
2 considered possible alternatives to the proposed action.
3
4 The first alternative considered by the Commission was to avoid initiating a
5 rulemaking proceeding. This is not an acceptable alternative. . Although the
6 siting related issues associated with the current generation of nuclear power
7 plants are completed or nearing completion, there is a renewed scnse of urgency
8 to initiate the proposed regulatory action in light of the current and future
9 staff review of advanced reactor seismic design criteria. The current regulation

10 har created difficulty for applicants and the staff in terms of inhibiting
11 flexibility in applying basic principles to new situations and the use of
12 evolving methods of analyses in the licensing process. Further,486ecoupling N
13 siting requirements from plant design requirements such that the certified design
14 would not be dependent on site parameters to establish the fission product
15 retention characteristics of the design would benefit the licensing process.
16 '

17 A second alternative considered was the deletion of the existing regulation.
18 This is not an acceptable alternative because these provisions form the licensing
19 bases for many of the operating nuclear power plants and others that are in
20 various stages of obtaining their operating license.
21
22 For the seismic siting and earthqr.ke engineering criteria areas, another
23 alternative considered was the repiacement of the entire regulation with a
24 reguatory guide. This is not acceptable because a regulatory guide is non-
25 mandatory. The staff believes that there could be an increase in the risk of '

26 radiation exposure to the public if the siting and earthquake engineering
'7 criteria were non-mandatory,

c9 The approach of establishing.the revised requirements in new sections of the
30 regulations while retaining the existing regulation wa chosen as the best
31 alternative. The public will benefit from a clearer, more uniform and consistent
32 licensing process subject to fewer interpretations. The NRC staff will benefit
33 from improved regulatory implementation (both technical and legal), fewer
34 interpretive debates, and increased regulatory flexibility. Applicants will
35 derive the same benefits in addition to avoiding licensing delays due to unclear
36 regulatory requirements. The adoption of revised siting and engineering criteria
37 would increase the efficiency of regulatory actions associated with any
38 resurgence of licensing activity.
39
40
41 Alternative Use of Resources
42 i

43 No alternative use of resources was considered.
44 .

45
.

Acencies and Person's Consulted

*
-

*

46
47

_

48 Reactor Sitino Criteria -(non-seismic):-

49
50 NRC Staff developed the enclosed rulemaking recommendations. No outside agencies
51 or consultants were used in developing this rulemaking package.
52

3 igi_syic Sitino and Earthcuake Encineerino Criteria:i
,

4
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5 Findino of No Sionificant IrDact
6

.

7 The Comission has determined under the National Environmental Policy Act of
8 1969, as amended, that the proposed amendments to 10 CFR Parts 50 and 100,
9 relocating dose calculation r2quirements and specifying siting criteria

10 (population, seismic, and geologic), and earthquake engineering criteria for
11 nuclear power plants, if adopted, would not have a significant effect on the
12 quality of the human environment and that an environmental impact statement is
13 not required.
14
15 This determination is based on the following:
16 '

17 1. The proposed amendments to the regulations reflect current practice
18 achieved through the staff's evaluation of applicants safety analysis
19 reports at the time of docketing and applicant's response to staff
20 initiated questions based on their review of submitted information and the
21 results of research in the earthsciences and seismic engineering. i
22

'

23 2. The foregoing. environmental assessment.
24
25 3. The qualitative, deterministic and probabilistic assessments pertaining to
25 the seismic event in the cited references.
27 .

8 4. The Policy Statement on Severe Reactor Accidents Regarding future Designs
49 and Existing Plants, published August 8,1985 (50 FR 32138) affirming the
3D Commission's belief that a new design for a nuclear power plant can be
31 shown-to be acceptable for severe accident concerns if the criteria and
32 procedural requirements cited in 50 FR 32138 are met.
33
34
35 References
36
37 NUREG-1070, "NRC. Policy on Future Reactor Designs, Decisions on Severe Accident
38 Issues in Nuclear Power Plant Regulation," July 1935.
39
40 NUREG-1233, " Regulatory Analysis for USI A-40, " Seismic Design Criteria" Final
41 Report," September:1989.
42
43 NUREG-1407, " Procedural and Submittal Guidance for the Individual Plant
44 Examination of External Events (IPEEE) for Severe Accident Vulnerabilities, final
45 Report," Attachment to Appendix D, Value/ Impact Analysis for the implementation '

46 of Individual Plant Examination of External Events, June 1991.
~

47
__

.

.
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A. INTRODUCTION

The Energy Reorganization Act cf 1974 places on the Nuclear Regulatory
Commission (NRC) the responsibility f or the licensing and regulation of private
nuclear facilities from the standpoint of public health and safety. Per:g::ph:
100.10;b; :nd ;) :f Title 10, CTR Part 100, * Reactor Site Criteria,* requires
that the pcpulation density, use of the site environs including proximity to
z.an-cade bazards, and the physical characteristics of the site, ind "* ;

seismology, meteorology, geology, edpycrcAogy, M = .. u. w account in.

determining the acceptability of a site .cr a nuclear power reactor. Seismic and
geologic site criteria for nuclear power plants are provided in Appendix A and
Appendix ~B to 10 CFR Part 100. Appendix A to 10 CFR Part 50 establishes the
minimum requirements for the principal design criteria for water-cooled nuclear
power plants; a number of these criteria are directly related to site
characteristics as well as to events and conditions outside the nuclear power
unit.

The National Envircnmental Policy Act of 1969 (NEPA) (63 Stat. 852), '

implemented by Executive order 11514 and the Council on Environmental Quality's ,

Guidelines of August 1, 1973 (38 FR 20550), requires that all agencies of the
Federal Government prepare detailed environmental statements on proposed major
Federal acticns which can significantly affect the quality of the human
environment. A principal cbjective of NEPA is to require the Tederal agency to
consider, in its decision-making process, the environmental impacts of each
proposed major actien and the available alternative actions, including
alternative sites.

Part 51, *l.icensing and Regulatory Policy and Procedures for Environmental
Protectien,* of Title 10, Code of Federal Regulations, sets forth the Nuclear
Regulatcry Commission's policy and precedures for the preparation and processing
of environmental impact statements and related documents pursuant to Section
102(2)(C) of the NEPA.

The limitations en the Cc= mission's authority and responsibility pursuant
to the NEPA imposed by the Federal Water Pollution Control Act (86 Stat. 916) are
addressed in an Interim Policy Statement published in the Federal Pecieter en
January 29, 1973 (38 TR 2679).

This guide discusses the major site characteristics related to public
health and safety and environmental issues which the NRC staff considers in
cetermining the suitability cf sites for light-water-cooled (LWR) cnd hi;5
t:rp:::tur: ;:: cccl:d ;"703; nuclear power stations.' The guidelines may be i
used by applicants in idcatifying suitable candidate sites for nuclear power

'

staticns. The decision that a station may be built en a specific candidate site
is based en a detailed evaluatien of the prcpesed site plant combination and a
cost-benefit analysis comparing it with alternative site-plant combinations as
discussed in Regulatory Guide 4.2. * Preparation of Environmental Reports for
Nuclear Power Stations.*

Ter the purposes cf this guide, nuclear power station ref ers to the*

nuclear reacter unit (s), nuclear steam supply , electric generating
units, auxiliary systems, including the cooling system and
structures such as decks that are located on a given site, and any
new electrical transmissien tewers and lines erected in connection
with the facilities. ,

4.7-1
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fC. REGUI.ATORY POSITION d
-: !

1. Geology / seismology W !

, y k u,,t p'Cyh W1 g h W t

sites that include ::- 2 ;; fealtg, as defined in ?.;;:ndi ' Eppendir B to N, |
10 CrR Part 100, are not suitable fer nuclear power stations. The~ state of the i

art has not progressed to the point at which it is possible to design a nuclear i

power station for surf ace or near-surf ace displacement with a sufficiently high i
level of confidence to ensure that the integrity of the safety-related features j
of the plant will remain intact. iC,th,0 C ec#bC '

sites within about 5 miles of a ="-far: ::p;bic fesl% greater than 1000 X. |
-feet in length are usually not suitable for a nuclear power station. In any i

case, extensive and detailed geologic and seismic field studies and analyses !
should be conducted for such a proposed site. :

.
;

sites located near geologic structures for which an adequate data base to !
determine * capability * does not exist at the time of application are likely to ;

be subject to a longer licensing process in view of the need for extensive and
'

detailed geologic and seismic investigations of the site and surrounding region !

and for the rigorous analyses of the site-plant combination. - !

. Sites with competent bedrock for foundations generally have suitable
foundation conditions. In regions where there are few or no such sites, it is ,

prudent to select sites in areas with competent and stable solid soils, such as i

dense sands and glacial tills. Other materials may also provide satisfactory ;

foundation conditions, but in any case, a detailed geologic and geotechnical -1

investigation will be required to determine static and dynamic engineering
properties of the material underlying the site in accordance with Gee %ene ;

l'Jg;; ; : d '?;d; ;f .'.;p:ndi ? Appendix B to 10 crR Part 100. |

2. Atmospheric Extremes and Dispersion

As noted in Section B.2 of this guide, site atmospheric conditions are site
suitability characteristics principally with respect to the calculation of ,

radiation doses resulting from the release of fission products as a consequence *

of a postulated accident. :nd th: ::::bli:in::: :f :::12:i: :::: i: nd::y, 1:1 ;

p:p.1;ti:n :n: i .nd:ry, :nd di;;;n:: :: : p:;;;;ti:n ::nt::. '::::dingly, th:.

5. '~ .h 55.b.. 5.b,5 b 5.[. 5 5.Ib. ,U $ U b. . .h. [_..5..b _ [[_i.[. .[[_... . f555 ., 55h_..... h.Ib.5 ,,
. . .. ..,. . ....... . ... . . . ..

Accordingly, each applicant for site approval must1 collect meteorological and
hydrological ~information for at least one year that is representative of the site ;

conditions including wind speed, . wind direction, precipitation, and . atmospheric
stability.-

"" "

Nonradiological atmcapheric considerations such as local fogging and icing,
cooling tower drift, cooling tower plume lengths and plume interactions between ;

ecoling tower plumes, and plumes from nearby industrial facilities should be
cenaidered in evaluating the suitability of potential sites. ;

|

1. Population consideration
.

Areas of low populatien density are preferred for nuclear power station '

sites. Eigh populatien densities projected for anytice during the lifetime of )
a station are considered daring both the NRC staf f review and the public hearing
phases of the licensing pr= cess. If the population density at the proposed site ]
is not acceptably low, then the applicant will be required to give special I'

attention to alternative sites with lower population densities.

If the population density, including weighted transient population,
projected at the time of site approval ;niti:: :F:::ti r :f : .2 :1::: ;:r :

seee+en-exceeds 500 persent per square mile averaged over any radial distance out
to'30 miles, (cumulative population at a distance divided by the area at that
distance), or the projected populatien density cr : th: lifetir: Of th: f: ility
for 40, years af ter site approval exceeds 1,000 persons per square mile averaged

4.7-13
_ - - _ _ _ . . ._. - . - . _ .
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Cbnsiderations Reievant Regulations Regulatory Experierce :
'

and Regulatory GJides and Position

A.1 Gaology/ Seismology
- ef&.% /At R

Geologic and seismic char- 10 CFR Part 100, Appendix A Sites that include capabigfewite are
acteristics of a site, such as B, " Criteria for the Seismic and not suitable for a nuclear power ,

'

surface faulting, ground Geologic Siting Cra:t fer of station.
"M"

motion, and foundation conds- Nuclear Power Plants Tafter
tions (including liquefaction, (EFFECTIVE DATEl." Sites within abe' t S miles of au

subsidence, and landslide swdece capable,Jewer(greater than
'

potentia!), may affect the Regulatory Guide 1.70, Chapter 1000 feet in length) are generally
safety of a nuclear power 2 (identifies safety-related site not suitable for a nuclear power

staDon. characteristics). station. -

1

Regulatory Guide 1.29 Sites should be selected in areas
-

(discusses plant safety features for which an adequate geologic ,

which should be controlled by data base exists to; determine ;

engineering design). * capability." Delay in licensing can
result from a need for extensive' ,

geologic and seismic investigations. ,

'Conservative design of safety-
related structures will be required [
when geologic, seismic, and '

foundation information is ques- i

tionable.
!

Sites with competent bedrock i

generally have suitable foundation
''

conditions. ;

if bedrock sites are not available, it ;

is prudent to select sites in areas |
known to have a low subsidence
and liquefaction potential. Inves-
tigations will be required to

,

determine the static and dynamic
enginesting properties of the mate- f

irial underlying the site as stated in
10 CFR Part 100 E::. '"!:!"? :nd

:? - Ag;r '- i e 4-- >S:: "'d'

Appendix 8.

|

!
i

:
e

{

!
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DRAFT REGULATORY GUIDE DG-1015 |
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SEISMIC SOURCES j
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:
NOTE: THIS DRAFT IS CURRENTLY UNDER FURTHER REVISION TO FULLY {
REFLECT THE POSITION OUTLINED IN THE SUMMARY OF THIS GUIDE. |

H0wrVER, -THIS GUIDE INCLUDES DETAILS OF e'H E REQUIRED SITE

INVESTIGATIONS.
,

A kiM S - Si! , MDiM
|'gg y

ss MM vtp\sk ar " ~"

Q 4) \)tMino lill & E
Jg4id.-Res M h w:haihd

&
Maj%, .

- ,

!

.. . _ . , - _ ._ - . - , - - -_ . _ . -



:
P

:

?

.

?

-

t

-

!

I'

:

.

!

DRAFT STANDARD REVIEW PLAN SECTION 2.5.2 i

PROPOSED REVISION 3

|

'
- _..

-

|
1

:

' :

AoDITIoNAL EDITORIAL REVISIONS ARE BEING MADE TO THIs SRP SECTION
TO FULLY REFLECT THE STAFF POSITION OUTLINED IN SUMMARY OF DG-1015. {HowEvER, ALL THE TECHNICAL POSITIONS AND APPROACHES REQUIRED TO

j
DETERMINE THE GROUND MOTION REMAIN UNCHANGED. '

.
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|* STANDARD REVIEW PIAN 2.5.2 i

PROPOSED REVISION 3 |

t

i

3 2.5.2 VIBRATORY GROUND MOTION
.

1 - .
.

4 REVIEW RESPONSIBILITIES !
!

S Primary - Structural and Geosciences Branch (ESGB) |
,

5
E Sa'=d7 - None !

i
7 AREAS OF REVIEW !t

f
|

'- E The Structural and Geosciences Branch review covers the
9 paismological and geological investigations carried out to i

'
,

10 estel>Meh evaluate th: ::::1 r;ti:n f;r the safe shutdown
11 earthquake (SSE) :nd th; :;;r ting h::i; ::rth7rh; '^*O for the,

12 site. Whe-eefe-+hu4.d: . . ::rths :h: i: 'h:t ::rts :h: th:t i: |

13 M ::d ;:n :n v;12 ti:n Of ' th: ;;;i = ::rO.s h: p;t::tial
3

14 ::::id:-ing O.: ::;i:nci :nd 1::11 ;;;1;;y :nd ::irc:1;;i ;;d <

15 ;;;ific i;r;;t:ri;ti : f 1:::1 : h:=f::: ;;t: riel. It ie-4 hee |
! 16 r- 'T-' : that pr:d:::; th: ;; irr vihr:t: y gr;;nd ::ti:n f;r i,

17 ."hii ;;f:ty :10t d :t :t= ::, ; ;t-- , n' :: ;:n:nt: ::: |;
18 d::ig d t; ---in fun:ti:n:1. "'h' ;;r: ting h ;i: :::th xt: i; !7
19 ''-t ---'h7xte O.:t, ::n;id: ring th: r;;i:n:1 :nd 1 ::1 ;;;1;;y, ;
'9 ::izz:1;;i, 2nd :p::ifi: ch;r :t:rictic: Of 12:21 : icurf :: '

__ __1_, __.., _______u,.. m_ _.___ _2 ._ _,,__. .m_ _,__. _, _ ,_____2, --_-__, _ _ _ _ _ . . _ _ , __ . ,_____ .. ..__. .... ,,._... .. _ ,.

d::ing th: ;;;; ting lif: ;f th; pl:nt; it i: 2.:t : rths h: th:t |s.
23 pr:du :: 2. vihr;t: j- gr; nd ;;ti:n f: rhich th::: f::tur;; Of j
24 th: =ci :: ;;r : pl:nt n ::::: y f ::ntinu d :p;rcti:n eith::t ;

25 end;; rich t; th: h::lth :nd ::f ty :f the publi: :: d::ign:d t: !

.26 ---in fun:ti:n:1. The SSE represents the ptential for earthquake i

27 ground motion at the site and is the vibratory ground motion for
28 which all safety related structures, systems and components are |

T !29 designed to' ensure public safety.
^ - " _ge SSE is based upon a detailed'sarthqvake M otential, K30 evaluation of the -----'-

31 taking into account regional and local gr, ology, seismicity, and
'

32 specific characteristics of local subsurface material. It is
33 defined as the free-field ground response spectra at the plant site ,

34 and is desce! bed by horizontal and vertical response spectra :

35 corresponding to the expected ground motion at the free-field j
36' ground surface or.a hypothetical rock outcrop. :

,

oQ bg{ )27 Seismological and geological investigations are described in
i38 Regulatory Guide c.xxth Identification and - Characterisation

39 Seismic sources. Theorinvestigations describe the seismicity of
'

40. the site region and correlation of earthquake activity with seismic'

41- sources. Seismic acurces are identified and characterised,
41 including tho ' - ,_i.__ associated with each e immic source.

,

111 saismic sources, any paft of which is withi miles of the 20 |43-

'*- site, must be identified. sources at larger di ances which are i
,

,
-

4
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:

capable of earthquakes large enough to affect the site must also be
j identified. seismic sources can be capable tectonic sources or

,

'

seismogenic sources; a seismotectonic province is a type of
seismogenic source..

:

5 The principal regulation used by the staff in determining the scope
; 6 and adequacy of the submitted seismologic and geolo ic informatio P(W '

-

' 7 and attendant procedures and analyses is Appendix p ismi M !

,

8 Geologic Siting ,Kuclear Power Plant "4 o 10 CFR Part !
,

9 100 (Ref.1) . Additional guidance (regulations, re tory guides, i10 and, reports) is provided to the staff through References 2 through
11 S. ;

'
!.

12 Specific areas of review include seismicity (Subsection 2.5.2.1), i13 geologic and tectonic characteristics of the site and region |-' 14 (Subsection 2.5.2.2), correlation of earthquake activity with '

15 geologic structure or tectenic provinces (Subsection 2.5.2.3),-
16 maximum earthquake potential (Subsection 2.5.2. 4 ) , seismic wave

;

17 transmission characteristics of the site (Subsection 2.5.2.5),. and
18 safe shutdown earthquake (Subsection 2.5.2.6), 2nd p :: tin ~; ih;i:
19' : nh's:Ch ' :b ::ti:n 2.5.2.7). Both deterministic and

,

20 probabi.listic evaluations are used to assess the SSE.

21 The geotechnical engineering aspects of the site and the models and
:~22 methods employed in the analysis of soil and foundation response to' 23 the ground motion environment are reviewed under SRP Section 2.5.4.
.

The results of the geosciences review are used in SRP Sections
!3.7.1 and 3.7.2.

46 II. ACCEPTANCE CRITERIA

!27 The applicable regulations (Refs. 1, 2, and 3) and regulatory
28 guides (Refs. 4, 5, and 6) and basic acceptance criteria pertinent j29 to tha areas of this section of the Standard Review Plan are.4

Appendix h, Cr M & A |30 1. 10 CFR Part 100, "peismic and Geologic Siting
C-it M O dNuclear Power Plants,." pThese criteria describe t

.__ _ ,31
32 the kinds of geologic and seism c Th'Iormation needed to1

j33 determine site suitability and identify geologic and seismic.

;
; 34 factors required to.be taken into account in the siting and ;35 design of nuclear power plants (Ref. 1). !
.

;
,

36 2. 10 CFR Part 50, Appendix A, " General Design Criteria for
37 Nuclear Power Plants"; General Design' Criterion 2, " Design

'

,38 Bases for Protection Against Natural Phenomena." This !39 criterion requires that safety-related portions of the |40 structures, systems, and components important to safety shall i
41 be designed to withstand the effects of earthquakes, tsunami, ;

42 and seiches without loss of capability to perform their safety j
43 functions (Ref. 2). ~

'

3. 10 CFR Part 100, " Reactor Site Criteria. " This part describes !

!
2 '

,

!,

; :
'

>

t
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criteria that guide the evaluation of the suitability of $
; proposed sites for nuclear power and testing reactors (Ref.
3 3). ,

4 4. Regulatory Guide 1.132, " Site Investigations for Foundations |
'-5 of Nuclear Power Plants." This guide describes programs of

6 site investigations related to geotechnical aspects that would
7 normally meet the needs for evaluating the safety of the site
8 from the standpoint of the performance of foundations under
9 anticipated loading conditions including earthquake. It

10 provides general guidance and recommendations for developing
11 site-specific investigation programs as well as specific

.

12 guidance for conducting subsurface investigations, including |
!13. the spacing and depth of borings as well as sampling intervals

14 (Raf. 4). ,

;

15 5. Regulatory Guide 4.7, " General Site Suitability Criteria for !
16 Buclear Power Stations." This guide discusses the major site t

17 characteristics related to public. health and safety which the i
18 NRC staff considers in determining the suitability of silites |
19' for nuclear power stations (Ref. 5). ^

20 6. Regulatory Guide 1.60, " Design Response Spectra for Seismic f.

21 Design of Nuclear Power Plants." Thi; ; tid; gir;; :n; ;;O_:d ;

22 ::::pt:51: t: th: ""O t:ff f:: d: fining O.: :::;:n : ;::t: ;

23 ;;;;;;;;nding t; th: :=p::t d ;;;i;r g:: nd ::::1; :ti:n ,

p.c f . ). ::: 01;; For design purposes smoothed response' '

spectra are generally used - for example, a standard spectral.

6 shape which has been used in the past is Regulatory Guide 1.60
27 (Ref. 6) . These smoothed spectra are still acceptable when an ,

28 appropriate peak acceleration is used as the high frequency -|
29 asymptote and the smoothed spectra compare favorable with site :
30 specific response spectra derived from the deterministic and i
31 probabilistic procedures discussed in Subsection 2.5.2.6. !

32 The primary required-investigations are described in 10 CFR Pa i

33 100, Section IV(a) of Appendix & (Ref. lp Tne acceptable tolI '

34- procedures for determining T.he seismic design bases are given in |
35 Section V(a) and Section V/( p) of the appendix. The seismic design - [

~36 bases are predicated on a reasonable, conservat ve ermination of !

37 the ESE and-4he-4BE. As defined in Sections o CFR Part 100, !

38 ' Appendir$ (Ref.1), the SSE :nd 05 ::: is based on consideration - - -- .

39 of the regional and local geology and seismology and on the j
40 characteristics of the subsurface materials at the site and eee is
41 described in terms of the vibratory ground motion th:t th;y : Id I

42 peedeee at the site. No comprehensive definitive rules can be !
-43_ promulgated regarding the investigations needed to establish the
44 sai==ic design bases; the requirements vary from site to site.

45 7.5.2.1 Seismicity. In meeting the requirement of Refe'rence |
46 I, this subsection is accepted when the complete historical record |

' of earthquakes in the region is listed and when all available

3
i

- !,
!
1
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,

'. para =eters are given for each earthquake in the historical record.
'

2 The listing should include all earthquakes having Modified Mercalli I

3 Intensity (MMI) greater than or equal to IV or magnitude greater
4 than or equal to 3.0 that have been reported in :11 :::tenic
5 previ ce: for all seismic sources,

anypartsofwhicharewithin[@7) N ks6 miles of the site. A regional-scale map should be
preser.ed showing all listed earthquake epicenters and should be

a supplemented by a larger-scale map showing earthquake epicenters of
9 all known events within 50 miles of the site. The following

10 information concerning each earthquake is required whenever it is
11 available: epicenter coordinates, depth of focus, origin time,
12 highest intensity, magnitude, seismic moment, source mechanism,
13 source dimensions, distance from the site, and any strong-motion
14 recordings (references from which the information was obtained
15 should be identified) . All magnitude designations such as rg, M,t '

16 M., M., etc., should be identified. In addition, any reported
17 earthquake-induced geologic failure, such as liquefaction,
18 landsliding, landspreading, and lurching should be described
19 cc=pletely, including the level of strong motion that induced
20 failure and the physical properties of the materials. The
21' cc=pleteness of the earthquake history of the region is determined
22 by comparison to published sources of information (e.g., Refs. 9
23 through 13). When conflicting descriptions of individual -

24 earthquakes are found in the published references, the staff should
2.5 deterrine which is appropriate for licensing decisions.

'T 7.5.2.2 Geolocic and Tectonie Characteristics of Site and
Reefon. In meeting the requirements of References 1, 2, and 3,

.6 this subsection is accepted when all g 1 gi: structure vithin the
29 ::gien cad t :tenic ::tivity seismic sources that are significant
30 in determining the earthquake potential of the region are
31 identified, or when an adequate investigation has been carried out
32 to provide reasonable assurance that all significant tectonic
33 structure seismic sources have been identified. Information
34 presented in Section 2.5.1 of the applicant's safety analysis
35 report (SAR) and information from other sources (e.g., Refs. 9 and '

36 14 through 18) dealing with the current tectonic regime should be p
37 developed into a coherent, wep-documented discussion to be used as .

38 the basis for det:- ining h i w te:A n;; scan gene, d5
39 earthquake-generating potential of seismogenic sources and capable
40 tectonic sources the identified geclogic structures. Specifically,
41 each " 'enic provinec seismic source, any part of which is within

The staff Midentified.$'of
42 N miles of the site, must be
43 inte ts seismotectonic provinces to be regions uniform
44 eer thquc k: potential (3:icnetectenic prcvine ) seismicity (same
45 erpected earthquake and frequency of recurrence) distinct from the
46 seismicity of the surrounding area. The proposed seismotectonic
47 provinces may be based on seismicity studies, differences in
48 geologic history, differences in the current tect.onic regime, etc.
49 The staff considers that the most important factors for the
50 deterrination of sein.3 tectonic provinces include both (1)

.

4

i
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1. development and characteristics of the current tectonic regime of-

,

I the region that is most likely reflected in the n ::::: nic (T::t,

j 1 Mi: .n; :: ci;;t 5 current tectonic regime, that is reflected in i
4 the-Quaternary (approximately the last 2 million years and younger i

5 geologic history) and (2) the pattern and level of historical
!

) 6 seismicity. Those characteristics of geologic structure, tectonic i.

| 7 history, present and past stress regimes, and seismicity that <

a distinguish the various seismotectonic provinces and the particular '

s areas within those provinces where historical earthquakes have
10 occurred should be described. Alternative regional tectonic models i
11 ._ derived from available literature sources, including previous SARs i
12 and NRC staff Safety Evaluation Reports (SERs), should be i
13 discussed The model that best conforms to the observed data is !

acceptedk In addition, in those areas where there arescapaole |14
15 dowho tectonic. sources, the results of the additional !

4 16 investigative requirements described in 44-GFR-@ art 100, A;;;ndix ' '

17 A, C::ti:n !"( )(0; (";f. 1;,.SRP gection 2.5.1 must be presented.
18 The discussion should be augmented by a regional-scale map showing
19 the t::t:ni pr:.in::: seismic sources, earthquake epicenters, i
20 locations of geologic structures and other features :that |'

21- characterize the seismotectonic provinces, and the locations of any ;
22 capable feehe tectonic sources.

23 2.5.2.3 Correlation of Earthuuake Activity with '"::10:i0 Ct :tur:
~

!

{24 Seismonemic sources. Canable Tectonic sources or '

25 seismoTectonic Provinces. In meeting the requirements of Reference |'S 1, acceptance of this subsection is based on the development of the
1 relationship between the history of earthquake activity and the ujs pdc

4 g ;1%i; ; L a ure. . 1==-12:t ir pr:r.n:;r g a region. The ' Sownm3

29 applicant's presentation is accepted when the earthquakes discussed ;,

1 30 in subsection 2.5.2.1 of the SAR are shown to be associated with j
31 either ;;;l;;ic :tructu : :: t :t:ni: p cin : capable tectonic !
22 sources or seismogenic sources. Whenever an earthquake hypocenter !

: 33 cr concentration of earthquake hypocenters can be reasonably ;

34- correlated with geologic structures, the rationale for- the !

25 association should be developed considering the characteristics of !
,

36 the geologic structure (including geologic and geophysical data,.

,

: 37- seismicity, and the tectonic history) and the regional tectonic
38- model. The discussion should include identification of the methods |
29 used to locate the earthquake hypocenters, an estimate of their,

-

40 accuracy, and a detailed account that compares and contrasts the
'

41 geologic structure involved in the earthquake activity with other
42 areas within;the seismotectonic province. Particular attention j
43 should be given to determining the capability of faults with which !
04 instrumentally located earthquake hypocenters are.. associated. |

f'' i..w p _ j

45 The presentation should be augmented by regional aps, all of the |

06 same scale, showing the --1==-A;.~m. .. ia;;., the earthquake !
----

47 epicenters, and the locations of geologic structures and !
48 neasurements used to define provinces. Acceptancea !

'

'49 @ the proposed': . 9 : :n;; r.. .i.;;;-is based on the staff's'
-

independent rev ew of the geologic and seismic information.'
;

5
-

.

.
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:
1 2.5.2.4 Maximum Earthcuake Potential. In eeting the I2 requirements ofg "|

"

3 unez eraricei 1, this subsection is accepted when the ibratory ground i4 motion due to the :: in;: credible : rthq :he associated with
{5 each g::1;gi; :tructur :: th: :: i::: hi t ri :;rthq :he
|6 :::::icted with :::h t::teni: provin;; seismic source has been
|

,

7 assessed and when the earthquake (s) that would produce the
i

. '

a most severe vibratory ground motion at the sitat h- 'n (t i
'

p determined. The :::i::: cr:dib1: :;rthq: h;fs the largest ;
earthquake that can reasonably be expected to octfur on a gee 4e94e10

t.

otewetenee given seismic source in the current tectonic regime. The11
aur is not necessarily ~ associated with any given return period.^$ {12

!consi rable judgement is involved in estimating the gnitude of :
. 13
' 14 the Suggested cedures for estimating the e given in V M i.

15 Regul ory cuide ''::1:gi: cr ::i:::1:;ic 1 _; 2=:1~::y n i
y

16 rur:nt : :: int ~ 2 .^.hsuch: 1:rg:: th:n th: :: izn hi teri;
i17 eeethquehe,- Earthquakes associated with each ;;;1 ;i :tr;:tur: : !18 t :::ni: pr; vin;; seismic source must be identified. Where an19 earthquake is ass iated with geologic structure, the newseum20 :::dible ::rthq :h. that could occur on that structure should21' be avaluated, taking into account significant factors, for example,

22 the type of the faulting, fault length, fault slip rate, rupture j
,

23 length, rupture area, moment, and earthquake history (e.g., Refs. . ;24 19 through 22).
I

25 In order to determine the :: i;;; cr:dihl: ;rths :h: that N'6 could occur on those faults that are shown or assumed to be c&pable
tectonic sources, the staff accepts conservative values based on
historic experience in the region and specific considerations ofJ

29 the earthquake history and geologic history of movement on the,

: 30 faults. Wher> 4e earthquakes are associated with a seismotectonic
31 province, the largest historic earthquake within the province
32 should be identified. Isoseismal maps should also be presented for
33 the most significant earthquakes. The ground motion at the site '

34 should. be evaluated assuming appropriate seismic energy !'

35 transmission effects and assuming that the :: int:
::rthq::h: eerCE N |!36 associated with each ;;;10 i :tructur ;r with

peewinee seismic source occu;rs at the point of closest approach of:: h t::t:ni
37_

i

38 the structure or province to the site. (Further description is !39 provided in Subsection 2.5.2.6.) j

40 The earthquake (s) that would produce the most severe vibratory !41 ground motion at the site should be defined. If different |42 potential earthquakes would produce the most severe ground motion
43 in different frequency bands, these earthquakes should be,

a 44 .specified. The description of the potential earthquake (s) is to-
45 include the maximum intensity or magnitude and the distance from :

;46 the assumed location of the potential earthquake (s) to the sit (L v i47 For the seismotectonic province surrounding the site, the s A |-48 assumed to occur M ithin 25 km of the site. The staff |
, 49 independently evaluates the site ground motion produced by the

!" 1 :;;;t ::rthquch: associated with each g: 1 gi :tructur: cr 4 |
h 6

2

d
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teetenic prcvince seismic source. Acceptance of the description of
the potential earthquake (s) that would produce the largest ground

1 motion at the site is based on the stafi's independent analysis.

4 7.5.2.5 Seismic Wave Transmission Characteristics of the Site.
5 In meeting the requirements of Reference 1, this subsection is
6 accepted when the seis=ic wave transmission characteristics
7 (amplification or deamplification) of the materials overlying
E bedrock at the site are described as a function of the significant
9 frequencies. The following material properties should be

10 determined for each stratum under the site: seismic compressional

11 and shear wave velocities, bulk densities, soil index properties
12 and classification, shear modulus and damping variations with
13 strain level, and water table elevation and its variation. In each

14 case, methods used to determine the properties should be described
15 in Subsection 2.5.4 of the SAR and cross-re g enced in this

~

- determined in16 subsectien. For the mcximur certhquck
17 Subsection 2.5.2.4, the free-field ground tion (including

18 significant frequencies) must be determined, and an analysis should
19 be performed to determine the site effects on different seismic
20- wave types in the significant frequency bands. If appropriate, the

21 analysis should consider the effects of site conditions and
22 material property variations upon wave propagation and frequency
23 conte.nt.

24 The free-field ground motion (also referred to as control motion)
should be defined to be on a ground surface and should be based on%

data obtained in the free field. Two cases are identified
I depending on the soil characteristics at the site and subject to

28 availability of appropriate recorded ground-motion data. When data
29 are available, for example, for relatively uniform sites of soil or
30 rock with smooth variation of properties with depth, the control
31 point (location at which the control motion is applied) should be
32 specified on the soil surface at the top of the finished grade.
33 The free-field ground motion or control motion should be consistent
34 with the properties of the soil profile. For sites composed of one

35 cr more thin soil layers overlying a competent material, or in case
36 of insufficient recorded ground-motion data, the control point is
37 specified on an outcrop or a hypothetical outcrop at a location on
38 the top of the competent material. The control motion specified

29 should be consistent with the properties of the competent material.

40 Where vertically propagatir shear waves may produce the maximum
41 ground motion, a one-dimensional equivalent-linear analysis (e.g.,
42 Ref. 23 or 24) or nonlinear analysis (e.g., Refs. 25, 26, and 27)
43 may be appropriate and is reviewed in conjunction with geotechnical
44 and structural engineering. Where horizontally propagating shear
45 waves, co=pressional waves, or surface waves may produce the
46 maximum ground motion, other methods of analysis (e.g., Refs. 28

47 and 29) may be more appropriate. However, since some of the
48 variables are not well defined and the techniques are still in the

developmental stage, no generally agreed-upon procedures can be4

.

7
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!
I promulgated at this time. Hence, the staff must use discretion in
2 reviewing any method of analysis. To insure appropriateness, site

i

3 response characteristics determined from analytical procedures
t

4 should be compared with historical and instrumental earthquake i
5 data, when available. i

. t

6 2.5.2.5 Safe Shutdown Eartheuake. In meeting the !
7 requirements ofM. '

8 *:mererence 1, this subsection is accepted when the vibratory ground
9 motion specified for the SSE is described in terms of the free-

10 field response spectrum and is at least as conservative as that '

11 which would result at the site from the ::xi = : rthq::h:-essyCES y|
22 (determined in Subsection 2.5.2.4) considerimr the site 4,

|
----

13 stransmission errects ( a e r. e r m i f W S in Subsection
14 several different :: i::: p;t:nti:1 ::rthq::h: -2.5.2.5). If jweh 'y 'c p ou-
15 largest ground motions in different frequency bands (as noted in

-26 Subsection 2.5.2.4), the vibratory ground motion specified for the
17 SSE __.; h. _ _ - -- -"-e4ve i sach fra h = a r-" b--d

[ N f *kaA i t ' r m i j

-- -

18 rr?;-" & JM w tyt WDSMS *
29' The staff reviows the free-field response spectra of engineering
20 significance (at appropriate damping values). Ground motion may
21 vary for different foundation conditions at the site. When the -

22 sita effects are significant, this review is made in con netion |23 with the review of the design response spectra in Sectioni - - i
24 %3.7.1 to ensure consistency with the free-field motion. The staff '

'5 normally evaluates response spectra on a case-by-case basis. The
i staff considers compliance with the following conditions acceptable

.7 in the evaluation of_ the SSE. In all these procedures, the
28 proposed free-field response spectra shall be considered acceptable

i 29 if they equal or exceed the estimated 84th narcantil M _
j

''
30 sground-motion spectra from the ::xinu; cr 35htr:lling : rthqu h:($$ )

~~

31 4 Mas-described in Subsection 2.5.2.4.
32 The following steps summarize the staff review of the SSE. f

'

. i33 1. Both horizontal and vertical component site-specific response :
134- spectra should be developed statistically from response

35 spectra of recorded strong motion records that are selected to
36 have similar source, propagation:rths gndgordingpath site g37 properties as the ' e mil 4"; _ It must be st-,,_ m .
38 ensured that the recorded motions represent free-field j
'39 conditions and are free of or corrected for any soil-structure (
'40 interaction effects that may be present because of locations j
41 and/or housing of recording instruments. Important source
42 properties include magnitude and, if possible, fault type, and. ]

1 43 tectonic environment. Propagation path properties include
! 44- distance, depth, and attenuation. Relevant site properties

45 include shear velocity profile and other factors that affect
46 the amplitude of waves at different frequencies. A
47 sufficiently large number of site-specific time histories

T and/or response spectra should be used to obtain an adequately

8,

2, , 5 .1 - 6
;
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1 broadband spectrum to encompass the uncertainties in these
1

2 parameters. An 84th percentile response spectrum for the |

-_4~
records should be presented for each damping value of interest-3 '

and compared to the SSE free-field and design response
5 spectrum (e.g., ..Refs. 30, 31, 32, and 33). The staff .

6 considers direct estimates of spectral ordinates preferable to ).

.7 . scaling of spectra to peak accelerations. In the Eastern
a United States, relatively little information is available on
9 magnitudes for the larger historic earthquakes; hence, it may ;

10 be appropriate to rely on intensity observations (descriptions
11 of earthquake effects) to_ estimate magnitudes of historic

,

12| events (e.g. , Refs. 34 and 35) . If the data for site-specific !
.13 response spectra were not obtained under geologic conditions
14 similar to those at the site, corrections for site effects
15 should be included ' in the development of the site-specific '

,

16- spectra. i

.

17 .2. Where a large enough ensemble of strong-motion records is not :
18 available, response spectra may be approximated by sc.aling i

19 that ensemble of strong-motion data that represent the'best '

20 estimate of source, propagation path, and site properties j
21 (e.g., Ref. 36). Sensitivity studies should show the effects 1

22- of scaling. |,

!
23 3. If strong-motion records are not available, site-specific peak - i
24 ground acceleration, velocity, and displacement (if necessary) , !
'S should be determined for appropriate magnitude, distance, and j

1. foundation conditions. Then - response spectra may be j-

decernined- by scaling the acceleration, velocity, and i28 displacement values by appropriate amplification factors, !29 (e.g., Ref. 37). it. :: Only :: tinct::
30- :::1;r ti:n :r: :v:il:ble, it i: :::;pt:bi _ f ;; h gr nd e :) ;

t: ::1;;t : ;;;h .!
31 ::::1:::ti:n :nd :: thi: p::h ::::1;r:ti:n :: th: high !
32 fr q :n;y ::y ptet; t: :t:nd:rdi::d r;;;;;;; :;;;tr: :::h ::

,

,

33 d:: rib d in n:;ul:t:ry teid: 1.00 'n:f. f, f;r icth th:
34 i;ri::nt:1 :nd v;rtic:1 :::;:n nt: Of ::ti:n with th: he35 ppr;;rict: ::plific:ti n f:::;rn. For each ::ntr:11ing 3
36 :::thq h: EME, the peak ground motions sh'uld be determined io
37. using current relations:between acceleration, velocity, and, j

'

38 if _ necessary, displacement, earthquake size (magnitude or |
~ 39- intensity), and source distance. Peak ground motion should be j
:40 determined from state-of-the-art relationships. Relationships- i
'41 between magnitude and ground motion are found, for example, in -|

<

42- ~ References 38, 39, 40, and 41- and relationships between ground j
43 - motion and intensity are' found, for example, in References 41, i

J44 42, _and 43. Due to the limited data for high intensities (45 greater than Modified Mercalli Intensity (MMI) VIII, the j
46 available empirical relationships between intensity and peak !
47 ground motion may not- be suitable for determining the !
-48 appropriate reference acceleration for seismic design. )

|
4 4. Response spectra developed by theoretical-empirical modeling i

|
'

9
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o. of ground motion may be used to supplement site-specific
spectra if the input parameters and the appropriate. ness of the,

,

!- -1 model are thoroughly documented (e.g., Refs. 19, 44, 45 end Y
4 46, and 53). Modeling is particularly useful for sites nea ' b '(,

N i
5 capable fewho tectonic sources

ar. may experience ground .M6 motion-that is different in te of frequency content and |
.

7 wave type from ground motion caused by more distant !E aarthquakes.
|

-

t

9 5. Probabilistic estimates of seismic hazard should be calculated I
1

10 (e.g., Refs. 41 and 47) and the underlying assumptions and i11 associated uncertainties should be documented to assist in the i12 staff's overall datarministic approach. The probabilictic 113 studies should highlight which seismic sources are significant
14 to the site. Unif;;; h;;;rd I;;;tr ':;;;tr; O.;t i;;; ; i

i

15 :nif; s pr i;iility ;f ;;;;;d:n : Ov;r O.; fr;;;;;;y r;n;; Of
.

!

16 int:r;;t; ;h: ring ;;; rt inty 2. 21d i; 1^ 12 tid f;; 0.01, !17 0.001, 2nd 0. 0001 Or.;:1 przi;iiliti;; Of ;;:::d222: ;t O.: |It eher The probability of exceeding the SSE response spectra |

19 should also be estimated and comparison of results made'with 120- other probabilistic studies ^_,._-e y.- ' --- --- -|21 __ __-'"-' d= '---_ ''- ' 'n "g- """ ",- ''--~^

_ ,, -__- - -
_

-
- I

22 The time duration and number of cyclaK of strong ground motion is
|23 required for analysis of site foundation liquefaction potential and
124 for design of many plant components. The adequacy of the time !M history for structural analysis is reviewed under SRP Section !3.7.1. The time history is reviewed in this SRP section to confira

that it is compatible with 'the seismological and geologicald
,

conditions in the site vicinity and with the accepted SSE model.25
29

At present, models for deterministically comof strong ground motion from a given source puting the time history30 site configuration may31 be limited. It is therefore acceptable to use an ansemble of
32 ground-motion time histories from earthquakes with similar size,site-source23 characteristics, and spectral characteristics or34 results of a statistical analysis of such an ansemble. Total35 duration of the motion is acceptable when it is as conservative as
36' valuas detarained using current studies such as References 48, 49,27 50, and 51.

38 2.5.0." ^ cr: tin: 5::i: T.trth a th:. !n ;;; ting 'h:39- rcq;irr -.t; ;f,

40 ::f;r n;; 1, thi: : i;;;ti:n i; ::::ptch!: rh;n th viir:t:ry41 gr:7-M ;;ti:n f;r th: OSI i: d::;rlind nd th: r;;;: :: :p;;ts;;42 (:t :pp nprict: d;; ping vel;;;; :t th: cit: :p;;ifi:d. Pr;ichility43 ::1;;1 ti n; ';.g., n:f:. :1, ??, ::d 50; Ch:21d i; :::d t:
44 ::ti :t: th; pr:Schility :f ::::: ding th: 02: during th:45 ;p;r:ti;; lif:'Of th: pl:nt. "'h; ;.xi;;; vibr;t:ry gr;;nd ;;ti:n46 Of ti; OS ;h:01d i; ;t 1:::t :n; h:1f th: ;;;i;;; vihr:t:ry gr nd47 ;;ti:n ;f th: 005 unic;; ; 1:r:: 025 ::n i; jurtifi:0 :n th: 50:i:
48 ;f pr:t;hility ::1;ulati:n:. It h:: i::n staff pr:: tic; t: ::::pt" ' F-- 0 0 if th: :: turn p;ri:d i: :n th: Order ;f hundr:d: Of y: r;

,
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1. ( .g., ".:f. 21).

2 III. }tEVTEW PROCEDURES !

!
3 Upon receiving the applicant's SAR, an acceptance review is ;

4 conducted to determine compliance th the investigative !.

5 requirements of 10 CFR Part 100, Appendix' (Ref. 1). The reviewer ------
i

6 also identifies any site-specific problemi the resolution of which !

7 could, result in extended delays in completing the review. I

!.

E After SAR acceptance and docketing, those areas are identified j
9 where additional information is required to determine the r

20 aarthquake hazard. These are transmitted to the applicant as draft |11 requests for additional information.
'

12 A site visit may be conducted during which the reviewer inspects
13 the gaologic conditions at the site and region around the site as |
14 ahown in outcrops, borings, geophysical data, trenches, and those !
15 geologic conditions exposed during construction if the review is i
16 for an operating license. The reviewer also discusses' the :
17, questions with the applicant and his consultants so that it is !
la clearly understood what additional information is required by the i

10 staff to continue the review. Following the site visit, a revised .. ,

20 sat of requests for additional information, including any
21 additional questions that may have been developed during the site |22 visit, is formally transmitted to the applicant. i

i

The reviewer evaluates the applicant's response to the questions, !

I prepares requests for additional clarifying information, and !
e5 formulates positions that may agree or disagree with those of the !

25 applicant. These are furnally transmitted to the applicant. !

127 The safety analysis report and amendments responding to the i28 requests for additional information are reviewed to determine that :
29 the information presented by the applicant is acceptable according j
30 to the criteria described in Section II (Acceptance Criteria) '

31 above. Based on information supplied by the applicant, obtained
'

32 from site visits or from staff consultants or literature sources,
33 the reviewer independently identifies and evaluates the relevant !
34 ::in; ::t;ni: pr: tin::: seismogenic sources and capable tectonic i

35 sources, evaluates the capability of faults in the region, and
36 determines the earthquake potential for each pr: tin : :nd :::h
37 ::p:51: f: lt :: t::t:ni: :tructur; seismogenic source or capable
38 tectonic source using procedures noted in Section II (Acceptance i

39 Criteria) above. The reviewer evaluates the vibratory around eg y /)
motion that the p;t:nti:1 ::rthquch:: Z2 at the |

40
sita and def4eee compares that ground motio}wuld produce

-

41 to the safe shutdown |
42 aarthquak: :nd ;;;rsting i::i: ::rthq h . |

|
'

43 IV. EVALUATION TIND7NGS

't If the evaluation by the staff, on completion of the review of the |
i=

4

| 11 :
; 1

.
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i

geologic and seismologic aspects of the plant site, confirms that i

the applicant has met the requirements or guidance of applicable j.

i 3 portions of References 1 through 6, the conclusion in the SER '

4 states that the information provided and investigations performed !
5 support the applicant's conclusions regarding the seismic integrity
6 of the subject nuclear power plant site. In addition to the !
7 conclusion, this.section of the SER includes (1) de44e644ene an !

a evaluation of t::t:nic pn ein . seismogenic sources and capable i

9 tectonic sources; (2) evaluations of the capability of geologic !
10 structuresinJheregio 3) de4eemsee44ene evaluation of the GGE

-. an free-field . response spectra based on11
12 evaluation of the potent 1 earthquakes; and (4) time history of
13 strong ground motion, :nd (5) d t = incti:n: ;f th; T frc: fi:1d
14 eeepense- eyeeeee. Staff reservations about any significant |
15 deficiency presented in the applicant's SAR are stated in i

,

16 sufficient detail to make clear the precise nature of the concern. i

17 The above evaluation determinations or redeterminations are made by |18 the staff during both the construction permit (CP) and operating i

19 license (OL) phases of review. |

2Cr OL applications are reviewed for any new information developed i
21 subsequent to the CP safety evaluation report (SER). The review j
22 will also determine whether the CP recommendations have been |

-

23 implemented.
|

.,

24 A typical OL-stage summary finding for this section of the SER
~

follows:
1

) E In cur rcview of the seismologic aspects of the plant site we
27 have considered pertinent information gathered since our'

i 28 initial seismologic review which was made in conjunction with
-29 the issuance of the Construction Permit. This new information
30 includes data gained from both site and near-site
31 investigations as well as from a review of recently published .

i

32 literature. I

33 As a result of our recent review of the seismologic i
34 information, we have determined that our earlier conclusion !
35 regarding the safety of the plant from a seismological )
36 standpoint remains valid. These conclusions can be summarized i'

37 as follows: !

38 1. Seismologic information provided by the applicant and '

39 required by Appendix $ to 10 CFR Part 100 provides an -
40 adequate basis to establish that no ::p:51: f: lt:
41 seismic sources exist in the plant site area which would
42 cause earthquakes to be centered there.

43 2. The response spectrum proposed for the safe shutdown
44 earthquake is the appropriate fre -field response
45 spectrum in conformance with Appendix to 10 CFR Part -

'

100.
.

; 12
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1

.

The new information reviewed for the proposed nuclear power-

plant is discussed in Safety Evaluation Report Section 2.5.2..

13 The ' staff concludes that the site is acceptable from a
!o seismologic standpoint and meets the requirements of (1) 10 i5- CFR Part 50, Appendix A (General Design Criterion 2L, (2) 10 t

6 CFR Part 100, and . (3) 10 CFR Part 100, Appendix 3 This i7 cnnclusion is based on the following: j
E. 1. The applicant has met the requirements of: l

9 a. 10 CFA Part 50, Appendix A (General Design |10 Criterion 2) with respect to protection against
11 natural phenomena such as faulting. i

)
,

i12 b. 10 CFR Part 100 (Reactor Site Criteria) with j
13 _ respect to the identification of geologic and ;-

14 seismic information used in determining the !15 suitability of the site. p ,

16' c. 10 CFR Part 100, Appydix) eismic and Geo. ic _ |17 Siting Citri: 1 ,cNuclear Power Plan ith |15 respect to obtaining the geologic and seismic i-

19 information necessary to determine (1) site j
20 suitability and (2) the appropriate design of the |21- plant. Guidance for complying with this regulation |''

is contained in Regulatory Guide 1.132, " Site |
Investigations for Foundations of Nuclear. Power j
Plants," Regulatory Guide 4.7, "Ganaral Site i

e
25 Suitability for Nuclear Power Stations," and i
26 Regulatory Guide 1.60, " Design Response Spectra for

i27 Seismic Design of Nuclear Power Plants." !

25 Y. IMPLEMENTATION I
I,

29 The foIIoving is intended to provide guidance-to applicants and |30 licensees regarding the NRC staff's plans for using this SRP
|11 section '

~32 Except in those cases in which the applicant / licensee proposes an !33 acceptable alternative method for complying with specific portions |34. of the ConL'ission's regulations, the methods described herein will
!35 be used by the staff in its e"aluation of conformance with
|25- Commiasion regulations. I
i

|27 Implementation schedules for conformance to parts of the method !.38 discussed herein are contained in the referenced regulatory guides |39 and NUREGs (Refs. 4 through 8).
;

40 The prtnrisions of this SRP section apply to reviews of construction |41 permit (CP), operating license (OL), preliminary design approval
(PDA), final design approval (FDA), and combined license (CP/OL) j

13 $
1

l
-

|
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|

i
i

!
L applications docketed after the date of issuance of this SRP !a section.

|
|

3 VI. REFERENCES Mk
Appendix h, "Jaismic and Geologic Siting -|

'4 I. 10 CFR Part 100,

h Nuclear Power Plants $.
5 "

t

of & ^ * I
6 2. 10 CFR Part 50, Appendix A, General Design Criterion 2, '

7 " Design Bases for Protection Against Natural Phenomena."
!-E- 3. 10 CFR Part 100, " Reactor Site Criteria." i.

9 4. Regulatory Guide 1.132, " Site Investigations for Foundations f10 of Nuclear Power Plants." i-

!

-11 5. Regulatory Guide 4.7, " General Site Suitability criteria for k12 Nuclear Power Stations."

13, - 6. Regulatory Guide 1.60, " Design Response Spectra for Sa'ismic
14 Design of Nuclear Power Plants." .

!

!15 7. Regulatory Guide 1.70, " Standard Format and Content of Safety |
-

16 Analysis Reports for Nuclear Power Plants." '!

17~ E. NUREG-0625, " Report of Siting Policy Task Force" (1979) .
f. NUREG/CR-1577, "An Approach to Seismic Zonation for Siting I

,

._9 Nuclear Electric Power Generating Facilities in the Eastern
i20 Urtited States," prepared by Rondout Associates, Inc. , for the !

21' U.S. Nuclear Regulatory Commission. Authored _by N. Barstow, |22 K. Brill, O. Nuttli, and P. Pomeroy (1981). I
!

23 10. C. W. Stover et al., 1979-1981, Seismicity Maps of the States '|24 of the U.S. , Geological Survey Miscellaneous- Field Studies
|25 Maps.
{
!

26 11. * Earthquake History of the United States," Publication 41-1, !27 National Oceanic and Atmospheric Administration, U.S.
28 Department of Commerce (1982). i

. . !
29 12. T. R. Topporada,_C. R. Real, S. P. Bezore, and D. L. Parke, !30 " Compilation of Pre-1900. California Earthquake History, Annual j
31 Technical Report-Fiscal Year 1978-79, Open File Report 79-6 i32 SAC (Abridged Version) , " California Division of Minas and !32 Geology (1979). -

>

..

34 13. P. W..Basham, D. H. Weichert, and M. J. Berry, " Regional
>

.35 Assessment - of Seismic Risk in Eastern Canada," Bulletin '

36 Seismological Society of America, Vol. 65, pp. 1567-1602
'8 7 . (1979). :

14
!

- !

t. 5.1 - 14- :
,

w- < - - - - - - + - . - - - ----- , , - - - , - = . . - . , , ,,- , - -



_

14. P. B. King, "The Tectonics of North America - A Discussion to
. Accompany the Tectonic Map of North America, Scale

1:5,000,000," Professional Paper 628, U.S. Geological Survey
4 (19 69 ) '.

'5 15. A. J. Eardley, " Tectonic Divisions of North America," Bulletin
6 American Association of Petroleum Geologists, Vol. 35 (1951).

7 16. J. B. Hadley and J. F. Devine, "Seismotectonic Map of the
E Eastern United States," Publication MF-620, U.S. Geological
9- Survey (1974).

10 17. N. L. Sbar and L. R. Sykes, " Contemporary Compressive Stress
11 and Seismicity. in Eastern North America: An Example of Intra-
12 Plate Tectonics," Bulletin Geological Society of America, Vol. -

-13 84 (1973).

14 18. R. B. . Smith and M. L. Sbar, " Contemporary Tectonics and
'15 Seismicity of the Western United States with Emphasis on;the
16, Intermountain Seismic Belt," Bulletin Geological Society of
17 America, Vol. 85 (1974).

18 19. NUREG-0712,'" Safety Evaluation Report (Geology and Seismology) .

19 Related to the Operation of San Onofra Nuclear Generating
20 Station, Units 2 and 3" (1980).

20. D. B. Slammons, " Determination of Design Earthquake Magnitudes
for Microzonation," Proceedings of the Third International

_1 Earthquake Microzonation Conference (1982).

24 - 21. M., G. Bonilla, R. K. Mark, and J. J. Lienkaanper, " Statistical.

25- Relations Teg Earthquake Magnitude, Surface Rupture, Length
26 and surface Quit Displacement," Bulletin of the seismological
27 Society of-America, Vol. 74, pp. 2379-2411 (1984).

.

28- 22. T. C. Hanks and H. Kanamori, "A Moment Magnitude Scale,"
29 Journal of . Geophysical Research, Vol. 84, pp. 2348-2350
30. (1979).

31 23. P. B. Schnabel, J. Lysser, and H. 5 Seed, " SHAKE-A Computer
.

12 Program for Earthquake Response Analysis of . Horizontally
33 Layered Sites," Report No. EERC 72-12, Earthquake Engineering-

34 Research Center, University of California, Berkeley (1972)~.-

35' 24. E. Faccioli and J. Ramirez, " Earthquake Response of Nonlinear
36 Nysteretic Soil Systems," International Journal of Earthquake
37 Engineering and Structural Dynamics, Vol. 4, pp. 261-276
3E- (1976).

-79' 25. I. V. Constantopoulos, " Amplification Studies for a Nonlinear
"" ' Bysteretic Soil Model," Report No. R73-46, Department of Civil

Engineering, Massachusetts Institute of Technology (1973).
i 15

.

1. 5. 't - i 5

M -_ . ~ _.. _ _ , - . . . ~ . . . _ . __ __ ._



. ___ _ __ _ _ _ _ _ _ - _ . _

!

!
!

!

26. V. L. Streeter, E. B. Wylie, and F. E. Richart, " Soil Motion !

4 Computation by Characteristics Methods," Proc. American
3 Society of Civil Engineers, Journal of the Geotechnical
4 Engineering Division, Vol. 100, pp. 247-263 (1974).

~ 5 27. W. B. Joyner and A. T. F. Chen, " Calculations of Nonlinear

6 Ground Response in Earthquakes," Bulletin Seismological

7 Society of America, Vol. 65, pp. 1315-1336 (1975). |
:

E ZE. T. Udaka, J. Lysmer, and H. B. Seed, " Dynamic Response of

O Borizontally Layered Systems Subjected to Traveling Seismic ,

10 Weves," Proc. 2nd U.S. National Conf. on Earthquake |
11 Engineering (1979). .

I.

12- 29. L. A. Drake, " Love and Raleigh Waves in an Irregular soil 1,

13 Layer," Bulletin Seismological Society of America, Vol. 70, i
'

14 pp. 571-582 (1980).

15 30. NUKm/CR-4861, " Development of Site-Specific Response Spectra" I
1S (1947). |

*

j :

17 31. EUREG-0011, " Safety. Evaluation Report Related to Operation of |
la sequoyah Nuclear Plant, Units 1 and 2" (1979). -

.19 22. NUREG-0793, " Safety Evalustion Report Related to the Operation |

*Q of Midland Plant, Units 1 and 2" (1982).

33. NUREG-0847, " Safety Evaluation Report Related to the Operation |
.1' of Enrico Farmi Atomic Power Plant, Unit No. 2" (1981). j

23 34. R. L. Street and F. T. Turcotte, "A Study of Northeastern
;

'26 North American Spectral Moments, Magnitudes, and Intensities,"
25 Bulletin Seismological Society of America, Vol. 67, pp. 599- |

i26 614-(1977).
|

27 25. O.-W. Muttli, G. A. Bollinger, and D. W. Griffiths, "On the |

28 Relation Between Modified Marcalli Intensity and Body-Wave ,

19| Magnitude," Bulletin seismological Society of America, Vol. '

10. 69, pp. 893-909 (1979)., ;

!

II 36.. T..R. Heaton,-F. Tajima, and A. W. Mori, " Estimating Ground -|

31 Motions Using Recorded Accelerograms" Surveys in Geophysics, |

13 Tal. 8, pp. 25-83 (1986). !

34 27. NUREG/CR-0098, " Development of Criteria for Seismic Review of
li- Selected Nuclear Power Plants" (1978).

3s' 3E. W. B. Joyner and'O. M. Boore, " Peak Horizontal Acceleration
37. and Velocity from Strong Motion Records Including Records from
38 the 1979 Imperial Valley, Califernia Earthquake," Bulletiin
's Seismological Society of America, Vol. 71, 2011-2038 (1981).

,

16

.

. F. 5. '7. - I b*

- _ - - . -- - - -- .- . . .



, . -
, .. . . . -

39. K. W. Campbell, "Near-Source Attenuatica of Peak Horizontal |
_ Acceleration," Bulletin seismological Society of America, Vol. ;
; 71, pp. 2039-2070 (1981). i

;

4- 40. O. W. Nuttli and R. B. Herrmann, " Consequences of Earthquakes !
*5 in the Mississippi Valley," Preprint 81-519, American Society i

6 of Civil Engineers Meeting, 14 pp. (1981). {
!

7 41. NUREG/CR-5250, " Seismic Hazard Characterizstion of 69 Nuclear !

8 Plant Sites East of the Rocky Mountains" (1989).
-

!9 42. M. D. Trifunac and A. G. Brady, "On the Correlation cf Seismic
10 Intensity Scales with Peaks of Recorded Strong Ground Motion,"' I

11 Bulletin Seismological Society of America, Vol. 65 (1975).

12 43. NUREG-0402, " Analysis of a Worldwide krong Motion Data Sample
13 to Develop an Improved Correlation Between Peak Acceleration,
14 Seismic Intensity and Other Physical Parameters," prepared by

'

15 Computer Sciences Corporation for the U.S. Nuclear Regula.Mry i

- 16 Commission. Authored by J. R. Murphy and L. J. O' Brian |17, (1978). i
!

18 44. NUREG-0717, " Safety Evaluation Report Related to the Operation -

19 ef Virgil C. Summer Nuclear Station, Unit No. 1" (1982).
r

20 45. . NUREG/CR-1340, " State-of-the-Art Study Concerning Near-Field |
Ear?hquake Ground Motion" (198M j

!

4 46. EUREG/CR-1978, " State-of-the-Art Study Concerning Near-Field j
22 Earthquake Ground Motion" (1981) .

,

''20 ~ 47. " Seismic Hazard Methodology for the Central and Eastern United
25 States," Electric Power Research Institute, Report NP-4726 -

,

26 - (1986). ',
.

4 ' [
27- 48. R. Dobry, I. M. Idriss, at.1 E. Ng, " Duration Characteristics ,

28- of Borizontal Components of Strong-Motion Earthquake Records," !

29 Bulletin Seismological Society America, Vol. 68, pp.1487-1520
30 (1978). |

!
21 49.. B. A. Bolt, " Duration of Strong Ground Motion," Proceedings of |
12' the.Fifth World Conference on Earthguake Engineering (1973). [

33; 50. W. W. Hays, " Procedures for Estinating Earthquake Ground !
. 34~ Motions," - Professional Paper 1114, U.S. Geological Survey

,

25 (1980). j
:

26- 51. K. Bolton Seed, I. M. Idriss, F. Makdisi, and N. Banerjee, |
37, " Representation of Irregular Stress Time Histeries by i

- 38 Equivalent Uniform Stres s Series in Liquefaction Analysis," |
National Science Foundation, Report EERC 75-29, October 1975. |

"

i
*

'
17

i

!
~

t..$.1 17
1
'

-



52. S. T. Algernissen, D. M. Perkins, P. C. Thenhaus, S. L.
Hanson, and B. L. Bender, "Probabilistic Estimate of Maximum.

s Acceleration and Velocity in Rock in the Contiguous United |
4 States," U. S. Geological Survey Open-File Report 82-1033

|
5- (1982).

Ef-'le za-/ luge 6 [- tb7f 4fh .d- No.3(h'z p("'

1
fs ss.

6 * b u d'A > l[c
iNe to vise fare lis o ad PRI e7 -

'

s p bil s ud a oth efe nce s at re -

O fic nt 1so o of th oldor ferenc s celu . be.

if
10 ele d

u m :.,,...m :.- u=.= = = m nnc= =
'

,

f

4

t

.

1

I

?

!

I

l

i

,

i

P

G

lit

.

7. 5 . 7. -tS ,

- - _ _ _ . - - _ _ _



. .

. .

!

i

4

i
!

. J
,

G d ?& % N Q :

faCIW SNk S U' >d4 ;

*%. 44 ,

GY& N h Spr,?f f ,

;tue

0 64 m 4 x d y M a !.w 1dcneun
_

/-

Q h vibrQwW r Z j-
.

g kwy- |s pf d~n ?
~

-

($- Mcu LML $ WWOuv
/

DRAFT REGULATORY GUIDE DG-1016

SEISMIC INSTRUMENTATION

,

%



- - - . - - -- - .. --. - - - - - -

!

!,

!
I DRAFT REGULATORY GUIDE DG-1016

|
2 SECOND PROPOSED REVISION 2 TO REGULATORY GUIDE 1.12 {
3 NUCLEAR POWER PLANT INSTRUMENTATION FOR EARTHQUAKES f
4 {.

f !
6 i

.7 A. INTRODUCTION l
g ~ I

9 Paragraph (c)' of 120.1, " General Provisiens," to 10 CFR Part 20, " Standards !
~

10- for Protection Against Radiation," requires licensees to make every reasonable ,
,

11- effort to maintain radiation exposures, and release of radioactive materials !

12 in affluents to unrestricted areas, as low as is reasnnably achievable. . |
13 Proposed Paragraph (a)(12) of 150.34, " Contents of Applications; Technical |

14 Information"-to 10 CFR Part 50, " Domestic Licensing of Production and !

.15 Utiltration-Facilities," requires that on or after the effective date of this |

16 . . regulation,- applicants who apply for early site permits, design .|
~ 17 certifications, or combined licenses for nuclear power plants, as partial |
|18 conformance to Gene ml Design Criteria 2, " Design Basis for Protection Against |
'If natural Phenomena,' of Appendix A,-" Genera 1' Design Criteria for Nuclear Powe'r f

"O - Plants," to 10 CFR Part 50, shall implement the earthquake engineering
'

il -criteria in Proposed Appendix S, " Earthquake Engineering Criteria for Nuclear
.ZZ Power Plants," to 10 CFR Part 50. Prior to the effective date of this j
Z3 regulation, applicable earthquake engineering criteria for nuclear power j
Z4 plants are contained in Section VI of Appendix A, " Seismic and Geologic Siting
Z5 Criteria,* to 10 CFR Part 100, " Reactor Site Criteria." . Paragraph (c) of i

26 150.36, " Technical Specifications," to 10 CFR Part 50 requires the technical-

Z7 specifications of a facility to include surveillance requi.taents to ensure
28 that the necessary ituality of systems and components is maintained, that
29 factTity operation will be within safety limits, and that the limiting

^ -30 conditions of operation will be met. Paragraph IV(a)(4) of Proposed
31 Appendix 5 to 10' CFR Part 50 requires that suitable instrumentation shall be
3Z- - provided so that the seismic response of nuclear power plant features
33 important to safety can be evaluated promptly. (Paragraph VI of Proposed
34 Appendix B, " Criteria for the Seismic and Geologic Siting of Nuclear Power
35 Plants After [ Effective Date)," to 10 CFR Part 100 also cites Appendix S to 10
36 CFR Part 50).- Paragraph (IV)(a)(3) of-Proposed Appendix S to 10 CFR Part 50

DG-1016 - 1 Oct 9,1991
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q
1 also requires that if vibratory ground motion exceeding that of the Operating |
Z Basis Earthquake (OBE) occurs, shutdown of the nuclear power plant will be
3 required.' This guide describes seismic instrumentation that would be

- 4 acceptable to the NRC staff for satisfying the requirements of Parts 20 and j

5 50, and Proposed Appendix 5 to Part 50. j
E |

i' |
8 :
9 |

f10 B. DISCUSSION
,

11 |
12 'When an earthquake occurs, it is important to assess immediately the effects [
13 of the earthquake at the nuclear power plant. State-of-the-art solid-state

|
-

14 digital time-history accelerographs installed at appropriate locations will !
t

15 provide data on the frequency, amplitude, and phase relationship of the . i

16 seismic response of the free-field, containment structure, and other Category i

17 - I structures so that a comparison and evaluation of such response with that |

|18 used as the design basis can be made. -

htdll58 !
20 actors'9eet should be considered in selecting the location for the [ j
Z1 instru~entsh hGhlipaio - ;

. ,

ZZ

'Z3 It may not be necessary that each of two or more identical nuclear power units [
!Z4 on a given site be provided with seismic instrumentation if essentially the

15 same seismic response at each of the several units is expected from a given |
26 earthquake. |
17 ;

Z8 Time limits associated with an immediate evaluation of seismic instrumentation !

Z9 data are quantified.
30

31 Eased upon an evaluation of seismic instrumentation operational experience, it
.

3Z was noted that instruments have been known to be out of service during plant
II shutdown. The instrumentation system should be operable at all times. .The

h Dwb hTMA i

34 ' Guidance is being developed in Draft Regulato y Guide DG-1017 " Pre-
35 Earthquake Planning and Imediate Nuclear Power Plant Operator Post-
36 Earthquake Actions," to provide plant shutdown criteria.

'
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i
t

i guidelines that will be followed by the NRC staff if the seismic
{Z instrumentation is inoperable are identified.
|'3

4 Information pertaining to instrumentation characteristics, installatio. ,
-

E activation, remote indication and maintenance is provided to ensure (1) that !

6 the data provided are comparable with that used in the design of the nuclear h
7 power plant, (2) that exceedance of thiQTptretMg-SastrTirtlIq7 ale can be !a

E determined,and(3)thattheequipmentwilYperformasrequired. [
9

!
10 C" N'b M f-

b~h |
11

IZ.
!

'13 - I.
i

- 14 C. REGULATORY POSITION 1,

15
f

16 The refsmic instrumentation type, locit ?ns, operability, characteristics, !

17 installation, actuation, remote indication, and maintenance described below !

18 are acceptable to the NRC staff for satisfying the requirements indicated in
19 Paragraph (c) of $20.1 to 10 CFR 20, Paragraph (c) of 150.36 to 10 CFR 50,
3 and Paragraph IV(a)(4) of Proposed Appendix 5 to 10 CFR 50 for ensuring the '

'Z1 safety of nuclear power plants.
gg: ;1

i
Z1 I. Seismic Instrumentation Type and Location.
24 I,

!
25 1.1 State-of-the-art solid-state digital instrumentation should be
Z6 used that will enable the quick processing of data at the plant f
ZT site. '

25

Z9' I.2 A triaxial time-history accelerograph should be provided at each
'33 of the following locations: !

Il f
IZ l. Free-field
23 I

,

34 2. Containment foundation
15

:~

W i

i

'
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I 3. Two elevations (excluding the foundation) on the internal
-t- containment structure
J-

4 4. Two independent Category I structure foundations, for-

5 instance, the Diesel Generator Building and the Auxiliary
6 Building, where the response is different from that of the
7 containment structure.
8

9 -5. An elevatica (excluding the foundation) on each of the
10- independer.; Category I structures selected in Regulatory

,

Il Position 1(b)(iv) above.
IZ
13 6. If seismic isolators are used, instrumentation should be

-14 placed on the rigid and isolated portions of the structures
15 at approximately_the same elevations.
16

'17 1.3 The specific locations ~should be determined by the nuclear plant
18 designer to obtain the most pertinent information. Maintaining
19. occupational radiation exposures as low as reasonably achievable -
') (ALARA)' for the location, installation and maintenance of seismic

21 instrumentation should be considered in accordance with 10 CFR-
ZZ 20.I(c)'and Regulatory Guide 8.8'. In general:
Z3

-24 1. An ALARA design review of location, installation, and
Z5 maintenance of proposed instrumentation should be performed

226 in the planning stage by the facility in accordance with
17 Regulatory Guide 8.8.

28

ZS 2. Instrumentation should be located in as low a dose rate area
30- as is practical, consistent with other requirements.
31

3Z~ 3. Instruments should be selected that require minimal
33 maintenance and in-service inspection, and minimal time and

34- r - Regulatory Guide 8.8, "Information Relevant to Ensuring that Occupational
15 Radiation Exposures at Nuclear' Power Stations Will Be As Low As Is

6_ ' Reasonably Achievable."'
'

DG-1016 - 4 Oct 9,1991
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,

.I numbers of personnel to conduct installation and |.

Z maintenance.

-4. 4. Consistent with this Regulatory Position, instrumentation-

5 should be located to facilitate maintenance, installation, !
E and removal; to minimally impact other maintenance and '

,

7 operations; and to require the minimal degree of plant
'

,

8 modification (e.g., removal / replacement of interferences). '

9

10 Z. Instrumentation at Multi-Unit Sites. -

II
i'IZ Instrumentation in addition to that installed fo. a single unit will not -!

13 be required if essentially the same seismic respot.e,e is expected at the {.,

14- other units based on t~ne seismic analysis used in the seismic design of
-15 the plant. However, in case of separate control rooms, annunciation as ;

16 specifiedin[Regula should be applicable to both control
|

M hp !17 rooms.
gg. L *

19 3. Seismic Instrumentation Operability.
*

'R.
;i

ZI 3.1 The guidance being developed _ in Draft Regulatory Guide DG-1017, !

ZZ " Pre-Earthquake Planning and Immediate Nuclear Power Plant i

Z3 Operator Post-Earthquake Actions," is based on the assumption that ;
24 .the'auclear power plant has operable. seism. instrumentation,'
25 - including the equipment and software required to process the data

|26 within foui hours after.an earthquake. .This is necessary to i

ZT determine if the plant should be shut down by comparing the :
Z8 recorded data against 0 exceedance criterion and to evaluate the !

Z9 - - results of the operato walkdown inspections within eight hours of
30 the event. 6* d m %31

IZ 3.2 Instrumentation should be maintained in operation during periods

33 * If the . seismic instrumentation is inoperable, the guidelines being
34 . developed in Appendix A to Draft Regulatory Guide DG-1017, " Pre-Earthquake [35 Planning and Immediate Nuclear Power Plant boerator Part-Earthquake'

'6 Actions," would ba used to determine if the Operating Basis Earthquh has '

J been exceeded. pg%
DG-1016 - 5 Oct 9,1991 i.
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!
?

i

!
1 of plant shutdown. The maintenance and repair procedures should j
2 make provisions for keeping the maximum number of instruments in |
f service during plant operation and shutdown. !

4 i
'

i
5 4. Instrumentation. Characteristics i
6' |
7 4.1 In-service testing provisions should be included in the design. f
8' These instruments should be capable of periodic channel checks j
9 during norwal plant operation. [

10 I
11- 4.2 The instruments should have the capability for in-place functional f

'

;12 testing. f
13 I

'

'14 4.3 The instrumentation of the foundation and at elevations within the
15: same building / structure shc:lld be interconnected for common !

-- 16 starting and common timing, and should contain provisions for an !

17 external remote alarm to indicate actuation. [
18 |

19 5. Instrumentation Installation
'O !

r

.I 5.1 The instrumentation should be designed and installed so that the
;

ZZ -vibratory transmissibility over the amplified region of the design
23 spectra frequency range is essentially unity, that is, the :

;24 mounting is rigid. !
25

26- 5.2 The instrumentation should be oriented so that the horizontal axes f
27 are parallel to the orthogonal horizontal axes assumed in the |
28 seismic analysis. i
Zg

i

30 5.3 Protection.should be provided against accidental impacts. '!
:31 f
3Z. 6.- Instrumentation Actuation
33

34 6.1 Both vertical and horizontal input vibratory ground motion should |
35 actuate the same time-history accelerograph. One or more seismic j
36 triggers may be used to accomplish this. * [

T :
,

'

DG-1016 - 6 Oct 9,1991 f
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|

!
1 6.2 Spurious triggering should be avoided. j
Z- i

i
3- ~6.3 The seismic trigger mechanisms of the time-history accelerograph j

4 should be set for a threshold ground acceleration of not more than
f

.

6 O'%f SC ~T G c 8+~ #'

'"b*
b[yJl7 7. Remote Indicati

4 A % I. I/ M~

% Wg
w ma r. stu -~ k O. ') h $U fi - ;a

9 Upon actuation of the free-field or any foundation-level time-history j
10 accelerograph, a remote indication in the control room should be !

,

11 activated. !

IZ

j13 8. Maintenance .
. ,

14 !..

t

15 8.1 .The purpose of the maintenance program is to ensure that the :,

16 P , equipment will perform as required. As stated in Regulatorp 6 - j

17 osition 4M the maintenance and repair procedures should make
'

o provisions for keeping the maximum number of instruments in {18 c

-19 service during plant operation and shutdown. [
eg \

21 8.2 The frequency of maintenance is:
ZZ

23 1. Channel Checks:' Every Month !
24

25 2. Channel Functional Test: Every 6 Months >

26 I

27 3. Channel Calibration: Refuelin2

g

30
|'

Il
f

'

:
,

32 * Systems shall be given channel checks every two weeks for the initial ;

33 three months of service after startup. Failures of active devices [34 normally occur during initial operation. After the initial three month ;
35 period, successful results in at least three consecuttye checks is 6

36 sufficient to revert to the monthly channel check. The monthly channel
17 check shall include checking the batteries. :

!
'
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1 D. IMPLEMENTATION

Z ;

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

-

5

E This proposed revision has been released to encourage public participation in
7 its development. Except in those cases in which the applicant proposes an
E acceptable alternative method for complying with the specified portions of the c(d -
9 Commission's regulations, the method to be described in the detive gui , , j

10 reflecting public comments will be used in the evaluation of applications for
|

--

11 an early site permit, design certification, or combined license submittals !

IZ decketed after the implementatfon date to be specified in the active guide. !

L3 -

I14

'

!

.

i
i

!

.

.

i

!
,

.

'
1

,

"
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1 APPENDIX A

1 DEFINITIONS I
'

3

4 Acceleration Sensor. An instrument capable of sensing absolute acceleration.

5 and transmitting the data to a recorder. f,

6 ;

|7 Channel Calibration (Primary Calibration). The determination and adjustment,
8 ff required, of an instrument, sensor, or system such that it responds within |
9 a specific range and accuracy to an acceleration, velecity or displacement |

10 input, as aprlicable, traceable to the Natiunal Institute of Standards and
'

11 Technology (NIST), or an acceptable physical constant. |
12 !

13 Channel Check. The qualitative verification of the functional status of the |
14 instrument sensor. This check is an "in-situ * test and may be the same as |
15 channel functional test. !

16 I
IT Channel Functional Test (Secondary Calibration). The determination without j
18 adjustment that an instrument, sensor, or system responds to a known input, j

19 not necessarily traced to the National Institute of Standards and Technology |

20 (NIST), of such character that it will verify the instrument, sensor or system |
ZI is functioning in a calibratible manner. !

ZZ
!

-23 Containment - See Primary Containment and Secondary Containment. ;

Z4 {
25 Containment Foundation. The foundation of the containment or reactor !
26 building. For the foundation which supports more than just the containment |
27 structure or reacter building, the area which is within the close proximity of |
28 the containment sh' ell shall also be considered as part of the containment |
29 foundation. !

30 f

31 Internal Containment Structure. A structure internal to the Primary or j
3Z Secondary Containment and supported by the Containment Foundation.
II

!.

34 Operating Basis Earthquake (OBE). The Operating Basis Earthquake produces the
35 vibratory ground motion for which those features of the nuclear power plant f
36 r.ecessary for continued ' operation without undue risk'to the health and safety
3T of the public shall remain functional. |

|
DG-1016 - 9 Oct 9,1991 |
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(

I Primary Containment. The principle structure of a unit that acts as the !
;

Z barrier, after the fuel cladding and reactor pressure boundary, to control the i

3 release of radioactive material. It includes (1) the containment structure,
4 anct its access openings, penetrations, and appurtenances, (2) those valves,

.

-
'

E pipes, closed systems, and other components used to effect isolation of the |
E- containment atmosphere from the environment, and (3) those systems or portions |
7 of systems that, by their system functions, extend the containment structure
8 boundary (e.g., the connecting steam and feedwater piping) and provide !

5 effective isolation. !

10
,

11 Recorder. An instrument capable of simultaneously recording the data versus
IZ time from acceleration sensor (s).
13

,

14' RemoteIndicgngInstruments. Instruments whose output is transmitted to a
15 Tocation sepgrate from the sensor.

;.

16 I

;

17 Safa Shutdown Earthquake Ground Motion (SSE). The Safe Shutdown Earthquake |
18 Ground Motion (SSE) is the vibratory ground motion for which certain |
19 structuras, systems, and componer,ts shall be designed to remain functional. !

t

ID These structures, systems, and components are those necessary to assure: ;
ZI

|
ZZ (a) The integrity of the reactor coolant pressure boundary,
Z3 !

;
Z4 (b) The capability to shut down the reactor and maintain it in a safe !

25 shutdown condition, or |.

f26

ZT (c) The capability to prevent or mitigate the consequences of |
-Z8 accidents which could result in potential offsite exposures i
29 comparable to the guideline exposures exceeding allowable amounts. ,

30
;

31 Secondary Containment. The structure surrounding the primary containment that
3Z acts as a further barrier to control the release of radioactive material. f

f13'

34 Seismic Isolator. A device, for instance, laminated elastomer and steel, |
35 installed between the structure and its foundation to reduce the acceleration !

36 of the isolated structure, the attached equipment and components. f

DG-1016 - 10
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!

!

:
1 Seismic Trigger. A device having the function of starting the time-history '

2 accelerograph. ;

3 !

4 Time-History Accelerograph. An instrument capable of measuring and !.

E permanently recording W acceleration versus time.
6 !

7 Triaxial. Describes the function of an instrument or group of instruments in -

8 three mutta11y orthogonal directions, one of which is vertical.
9 I

r

|-

:

,

i
.

.

t

:
:

i

.

!
,

!

!

!

i

;

;

i
i
'

.

,

t

|
:

.

!
t
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:

i
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1 DRAFT REGULATORY GUIDE DG-1017 :

Z' PRE-EARTHQUAKE PLANNING AND IMMEDIATE NUCLEAR POWER |

3 PLANT OPERATOR POST-EARTHQUAKE ACTIONS

.4 ;.

5 ;

5 !

7 A. INTRODUCTION |
8 |
9 Proposad Paragraph (a)(12) of $50.34, " Contents of Applications; Technical ' |

'10 Information" to 10 CFR Part 50, " Domestic Licensing of Production and ,

II Utilization Facilities," requires that on or after the effective date of this
,

12 regulation, applicants who apply for early site permits,-design
13 certifications, or combined licenses for nuclear power plants, as partial -

14 confonsance to General Design Criteria 2, " Design Basis for Protection Against i

15 Katural Phenomena," of Appendix A, " General Design Criteria for Nuclear Power |
~ lants," to 10 CFR Part 50, shall implement the earthquake engineering |P

~

16-

17 criteria in Proposed Appendix S, " Earthquake Engineering Criteria for Nuclear |
18 Power Plants," of 10 CFR Part 50.- Prior to the effective date of this j

I
19' . regulation, applicable earthquake engineering criteria for nuclear power
20 plants are contained in Section VI of Appendix A, " Seismic and Geologic Siting
Z1 ' Criteria," to 10 CFR Part 100, " Reactor-Site Criteria." Paragraph IV(a)(4) of |
ZZ Proposed Appendix S to 10 CFR Part 50, requires that suitable j

II- instrumentation shall be provided so that the seismic response of nuclear |
2

-24 power plant features important to safety can be evaluated promptly. j

25 (Paragraph VI of Proposed Appendix B, " Criteria for the Seismic and Geologic |
26 ' Siting of Nuclear Power Plants After [ Effective Date)," to 10 CFR Part 100, !

ZT also cites Proposed Appendix 5 to 10 CFR Part 50). Paragraph IV(a)(3) of |.

28 Proposed Appendix 5 to 10 CFR Part 50 requires that if. vibratory ground motion !

29 exceeding that of the pperating Basis- Earthquake)ccurs, shutdown of the |
~

,

30 nuclear power plant will be required. The Operating Basis Earthquake is set j

31- pursuant to Paragraph IY(a)(2)(1) or (ii) of Proposed Appendix 5 to Part 50. !

3Z- Proposed Paragraph (ee) of 150.54 to 10 CFR 50 requires licensee's of nuclear-

.

i

33 ' . Guidance is being developed in Draft Regulatory Guide DG-1016, Second !

34 Proposed Revision 2 to Regulatory Guide - 1.12, " Nuclear Power Plant !

35- Instrumentation for Earthquakes," to describe seismic instrumentation j
36 acceptable to the NRC staff. :

'

'

DG-1017 - 1 Oct 9, 1991 |
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|
1 power plants that;have implemented the earthquake engineering criteria in !
Z Proposed Appendix 5 to 10 CFR 50, to shut down the plant if the criteria in !

I Paragraph IV(a)(3) of Proposed Appendix 5 are exceeded. This guide provides
4 guidelines that are acceptable to the NRC staff for a timely evaluation of the.

7

5 recortied instrumentation data and to determine whether or not plant shutdown f
6 ts required as satisfying the above-stated requirement of Proposed Part 50 and |
7 Proposed Appendix 5 to Part 50. 4 \1 I

,

E kW i

9 [y ,

10

'll B. DISCUSSION j

O !
"
13 idhen an earthquake ccurs, ground motion data are recorded by the seismic j

14 instrumentation.' These data are used to make an early determination of the
15 degras of severity of- the seismic event. The data from the seismic
16 tastrumentation, coupled with information obtained from a plant walkdown ,are
IT -used to make the initial determination of whether the plant should be shut
18 doun, if it has not already been shut down due to operational perturbations
.9 resulting from the seismic event. If, on the basis of these initial

20 evaTuations (instrumentation data and walkdown), it is concluded that the
ZI plant shutdown criteria have not been exceeded, it is presumed that the plant
ZZ wiTT scc be shut down. Post-shutdown inspections and plant restart are-
Z3 cavered elsewhere.'
Z4

Z5 Working Group ANS-2.10 of Subcommittee ANS-2, Site Evaluation, of the American
ZE -Ikaclear Society Standards Committee has developed a standard that contains
ZT guideTines for the retrieval, and the subsequent processing, handling, storage
ZE and evaTuation of data obtained from nuclear power plant seismic
Z9 tastrumentation. This standard was approved and designated ANSI /ANS-2.10-
30' 1979, " Guidelines for Retrieval, Review, Processing and Evaluation of Records

; - Obtained from Seismic Instrumentation,"' by the'American Standards InstituteIL~
|

IZ- 8 Guidance is being feveloped in Draft Regulatory Guide DG-1018, " Restart of-
~

3

| 33 a Nielear Power' Plant Shut Down Due to a Seismic Event" to describe -
; 14 inr .tions and tests acceptable to the NRC staff.
i. %
! 5 * - Ccptes may be obtained from the American Nuclear Society, 555 North
! 16 Kensington Avenue, La Grange Park, Illinois 60525.

'

;- DG-1017 - 2 Oct 9, 1991
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I on January 8,~1979.

Z

3 The Electric Power Research Institute has developed guidelines that will
' 4 enable ifcensees to quickly identify and assess earthquake effects on nuclear

5 powe.r piants. These reports are designated EPRI NP,-5930, "A Criterion for

E Determining Exceedance of the Operating Basis Earthquake," July 1988, EPRI NP-

7 66g5, " Guidelines for Nuclear Plant Response to an Earthquake," December 1989,

E and EPRI Report TR-100082, " Standardization of Cumulative Absolute Velocity

9 for Use With the EPRI OBE Exceedance Criteria," November 1991'.
'

10-
;,

-II This guide is based on the assumption that the nuclear power plant has !

IZ operable seismic instrumentation. If the seismic instrumentation is f

13 inoperable the guidelines that will be followed by the NRC staff are

14 identified.
15

;

16 Applicable portions of Proposed Appendix 5 to 10 Cr?. 50 are repeated to
'

-17 kighlight the chenges in philosophy pertaining to the Operating Basis
Earthquake that were made during the creation of Proposed Appendix 5 to 10 CFRIE
50 and Proposed Appendix B to 10 CFR 100 (revision of 10 CFR 100, Appendix A).19

ZD '

ZI The Regulatory Position is a combination of several items. First, information '

ZZ contained in ANSI /ANS-2.10-1979 pertaining to the retrieval, and subsequent

processing, handling, and evaluation of data obtained from nuclear power plant ,

Z3 bt
i Z4 seismic instrumentation. Second, the criterion for determining exceedance of g

the Operating Basis Earthquake contained in EPRI NP-5930 as supplemented by bp ;Z5 I

? Z6 EPRI Report 18-100083 Third, the pre-earthquake actions, immediate post-
quake opdr actions, operator walkdown inspections, and pre-shatdown k |

f ZT !
inspection contained in EPRI NP-6695. [gg e 4 %dZEZep upalM p M # "i |
The definitions of Safe Shutdown Earthquake Ground Motion (SSE) and Operating;

| 30
Basis Earthquake in EPRI NP-6695 are replaced to reflect changes that haveL II
been made during the creation of Proposed Appendix S to 10 CFR 50 and Proposed3Z-
Appendix B to 10 CFR 100 (revision of 10 CFR 100, Appendix A).

.

33
-

34
t

.
|

* Copies may be obtained from the Research Reports Center (RRC)M, Box 50490,k, ''35
36 Palo Alto, California 94303. &{4 Qq a. , u~

7 Oct 9,
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1 The definition of Felt Earthquake in EPRI NP-6695, is revised, deleting the
Z phrase pertaining to " plants with operable seismic instrumentation." Nuclear
3 power plants should have operable seismic instrumentation; further, the

,

4 instrumentation shall be functioning in all modes of operation. If the
5 seismic instrumentation is inoperable the guidelines that will be followed by
6 the NRC staff are identified. |

T

E The staff does not support the philosophy discussed in EPRI NP-6695, Section
|

9 4.3.4 (first paragraph, last sentence), pertaining to plant shutdown t

'
10 considerations following an earthquake based on the need for continued power

,

II gerteration in the region. Decisions on continued operation will be made by i

IZ the Ticensee in conjunction with the staff on a case-by-case basis consistent |

13 with applicable regulations. !

14 |

15
|

16 ;

17 C. REGULATORY POSITION !
'

15 ,

7 1. The following segments of Paragraph IV(a)(2) of Proposed Appendix 5 to j
Z0 10 CFR 50 are repeattJ to highlight changes in the regulation pertaining *

ZI to the Operating Basis Earthquake that are not consistent with those
ZZ contained in EPRI NP-6695: !

23 |

24 "The Operating Basis Earthquake shall be defined by response
Z5 spectra. When subjected to the effects of the vibratory motion of
Z5 the Operating Basis Earthquake in combination with normal !

Z7 operating loads, all structures, systems, and components of the !
IZ8 nuclear power plant necessary for continued operation without

Z9 undue risk to the health and safety of the public shall remain !

30 functional, that is, within applicable stress and deformation
Il limits. t

IZ
II The value of the Operating Basis Earthquake shall be set to one of I
34 the following choices:

,

j 35 i

i (i) if the Operating Basis Earthquake is set at one-third of the
IT Safe Shutdown Earthquake Ground Motion level, the ;

DG-1017 - 4
~
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requirement of the Operating Basis Earthquake, as stated
j

Z above, can be satisfied without the applicant performing any }
-3 explicit response analyses,' or

!

4 i
-

t

5 (ii) .if an applicant chooses an Operating Basis Earthquake j
6' greater than one-third the Safe Shutdown Earthquake Ground |
7 Motion an explicit suitable analysis-and design shall be |

'

E performed to demonstrate that the requirement of the !
19 Operating Basis Earthquake, as stated above, is satisfied. ;

10. The design shall take into account soil-structure -

-11 interaction effects and the expected duration of vibratory i
1

12 ground motion."
!

.13. j.

14 Z. Definitions -

15 - ;

r'16 Definitions are contained in Appendix A.

18 3. Pre-Earthquake Plann'ing |

19 l
i

20 3.1 Seismic Instrucantation,
j

21-

ZZ This guide is based on the assumption that the nuclear power plant- !

Z3 has operable seismic instrumentation, including the equipment and !

24 software required to process the data within four hours after an i

25 earthquake. This is necessary to detemine.if the plant'should be !

shutdownbycomparingtherecordeddataagainstC0peratingBasis]26

ZT gas. W
.

thquak3 exceedance criteria and to evaluate the M ts of thed-

28 e. b4-Io/ b - operator walkdown inspections within eight hours of the event. If |
29 the seismic instrumentation is inoperable the guidelines described- f30- in Appendix B will be used to determine'if the Operating Basis
31- Earthquake has been exceeded. |

|!
3Z

23 * A separate analyses to compute structure, equipment and piping response
34 associated with the Operating Basis Earthquake is not required. ;
35 Applicable design provisions associated with this Operating Basis !
36 Earthquake, for instance, fatigue, are discussed in regulatory guides. |

\.
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~I 3.2 Plant Instrumentation Characteristics.
Z |
3 A file of all seismic instrumentation should be kept at the plant.

- 4 The file should include: !
i

5

-6 1. Information on each instrument type such as: make, model and
7 serial number; manufacturers' data sheet; list of special

;"
8 features or options; performance characteristics; examples I

9 of typical instrumentation readings and interpretations; i

10- operations and maintenance manual; repair procedures i-

11 (manufacturers' recommendations for repairing common
,

12 problems); and list of any special requirements, e.g.,
13 maintenance, operational, installation. -

"

,

14 -

15 2. Building and equipment plan views and vertical sections..
16 These should have sufficient detail to show the location of
17 each instrument and the crientation of the instrument axis
18 with respect to a plant reference axis.

t
19

Z0 3. A complete service history of each seismic instrument.:ht!d
i

21 h 'est :t the ph .t. The service history should include
-ZZ. information such as: dates of servicing, description of
'Z3 completed work, and calibration records and data (where

.Z4- applicable).
25

26 3.3 Pre-Event Actions.
Z7

(8 The selection of equipment and structures for inspections, and
29 base line inspections as described in Section 5.3.1 (includes
30 Section 5.3.2.1) of EPRI NP-6695 " Guidelines for Nuclear Plant
31 Response to an Earthquake are acceptable to the NRC staff for %
3Z. satisfying the evaluation requirements indicated in Paragraph
33- IY(a)(2) of Proposed Appendix 5 to 10 CFR 50 for ensuring the !

34 safety of nuclear power plants. I

15 I
.

16

37
\

.
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1 4. Immediate Post-Earthquake Actions

2

3 After any felt earthquake at a nuclear power plant, the licensee should
4 .- take appropriate action to determine if the plant should be shut down-

5 (Regulatory Position 7).
6

7 The Definitions Section and the guidelines for inmediate post-earthquake
8' actions specified in Sections 4.3.1 and 4.3.2 (includes Section 5.3.2,.1
9 and items 7 and 8 of-Table 5-1) of EPRI NP-6695 ' Guidelines for Nuclear

10 Plant Response to an Earthquake," are acceptable to the NRC staff for
,

11 satisfying the evaluation requirements indicated in Paragraph IV(a)(2)
IZ of Proposed Appendix 5 to 10 CFR 50 for ensuring the safety of nuclear
13- power plants, subject to the revision or addition of the following
14 definitions:
15

16 4.1 felt earthquake. An earthquake of sufficient intensity such that:
17

18 1. the vibratory ground motion is felt at the nuclear power
19 plant site and recognized as an earthquake based on a
20 consensus of the control room operators on duty at the time,
Z1 or
ZZ 2. the free field or foundation-level seismic instrumentation
Z3 installed at the plant are activated. The seismic triggers
24' that activate these instruments are set at a threshold
25 ground acceleration of not more aan 0.02g. Spurious
26 activation that can be clearl. ;ed to a nonseismic event,
27 for example, vehicular movement or construction, does not
28 denote seismic instrumentation activation.
29

30 4.2 operating basis earthquake (OBE). The " Operating Basis
31 Earthquake" produces the vibratory ground motion for which those
32

-

features of the nuclear power plant necessary for continued .

33 operation without undue risk to the health and safety of the
34 public shall remain functional.
35

36 4.3 . safe shutdown earthquake ground motion (SiE). The " Safe Shutdown
37 Earthquake Ground Motion (SSE)" is the vibratory ground motion for

'

DG-1017 - 7 Oct 9, 1991



_

1 which certain structures, systems, and components shall be

I designed to remain functional. These structures, systems, and
3 components are those necessary to assure:

4'

5 1. The integrity of the reactor coolant pressure boundary,
6

7 2. The capability to shut down the reactor and maintain it in a
8 safe shutdown condition, or

9

10 3. The capability to prevent or mitigate the consequences of .

11 accidents which could result in potential offsite exposures
12 comparable to the guideline exposures exceeding allowable

13 amounts. .

14

15 5. Evaluation of Ground Motion Records.

16

17. 5.1 Data I ntification

18

.9 All data should be identifiable and traceable with respect to the

20- following:
ZI

~

ZZ 1. date and time of collection,

Z3 ;

I
24 2. make, model, serial number, location and orientation of
Z5 instrument (sensor) from which record was collected, and
Z6- <

27 3. a record collection log should be maintained at the plant. !

Z8
'

29 5.2 Data Collection ;

30 ,

31 1. Extreme caution should be exercised to prevent accidental

3Z damage to the recording media and instruments during data
'

33 collection and subsequent handling. .

34

35 2. As each record is collected, notes should be made regarding ,

'

36 the condition of instrument instaliation; for example,

37 instrument flooded, mounting surface tilted, fallen ob.jects ,

DG-1017 - 8 Oct 9, 1991 f
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,
t

!

!

1 that might have struck the instrument or instrument mounting
2 surface. |
3-

- 4 3. For validation of collected data, instruments capable of
5 having a post-event calibration or reference signal added to
E the record without affecting the previously recorded data |

7 should have such data added before removing the record j

E medium. !

-5 !

10 4. Where an instrument appears to have changed its char- .

-11' acteristics, the transfer function, volts per g or :

IZ- millimeters per g, should be measured without readjustment. ;

II This measurement should be performed in accordance with the
,

14 instrument manufacturer recommendations. !

:15 - h.

.16 5. Those instruments not capable of such reference _ data |

17 recording should be inspected to evaluate the record :

18 validity. Any anomalies should be noted on the record |

19 collection log.
20 ;

P

Z1 6. Where instrument operation appears to have been normal, the ;'

ZZ instrument should be placed back in service'without
Z3 readjustment or change that would defeat attempts to obtain |

Z4 post-event calibration. ,

O -:

5 'I*b" ~ f. ^ ej tE6 5.3 Recor Evaluation -

% $

y u g % p' "% d%- G.s--Records should be analyzed according to the manufacturer's M d *:S A m u 1 h>ZT

25

15 specifications. The results of the analysis should be evaluated (;
'

-30 Notations should be, such as: record anomalies; and invalid data

Il and non-pertinent signals with notes identifying causes. !

*

3Z
Set D%%

II E. Determining BE Exceedance 1_ q ,

'34 i

15 The evaluation should be performed on the three free-field ground motion ],

15 acceleration components (i.e., two horizontal and one vertical). The ;
'IT evaluation may be performed on uncorrected earthquake records. It was

'
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-1 found in a study of uncorrected versus corrected earthquake records
Z (Reference 9.1) that for cases where the records are potentially ;

3 damaging the use of uncorrected records is conservative. The evaluation !

4 consists of a Response Spectrum Check and a Cumulative Absolute )-

5 Acceleration Check. f
6 !

7 6.1 Response Spectrum Check

E

9- The response spectrum check is exceeded if any one of the three ;

10 components (two horizontal and one vertical) of the 5 percent |,

11 damped free-field ground motion response spectra is larger than: j
IZ ;

13 1. the corresponding design response spectra (OBE spectra if !

.14 used, otherwise 1/3 SSE spectra) or 0.2g, whichever is

greaterforfrequenciesbetween[ |15 , or .

sist
17 2. a spectral velocity of 6 inches per second for frequencies
15 less than 4-HIC- N / d E b .
19

20 6.Z Cumulative Absolute Velocity (CAV) Check -

2.1

ZZ The cumulative absolute velocity (CAV) check is exceeded if any
,

'
Z3 ene of the three components (two horizontal and one vertical) is
Z4 larger than 6 g-second.

25 c.IW .

Z6 ThegAVhasbeenshowninEPRINP-5930,(Reference 9.1)tobea
'

ZT lower bound indicator of the damage potential of an earthquake at
'

25 a specific location. The calculation of the CAV is as follows:

For each direction / time history, 1) the absolute acceleration (g fZ9 ,

30 units) time history is segmented into one second intervals, 2)

31 each one second interval that has at least one exceedance of .025g

IZ is integrated over time, 3) all the integrated values are summed
'

,

13 together to arrive at the CAV. Additional guidance on how to
34 determine the CAV is provided in Reference 9.2.

15
.

16 ;

17
,

,

'
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1- 7. Plant Shatdown Criteria

3 7.1 Exceedance. If the Response Spectrum Check and the Time
4 History (CAV) Check, performed in accordance with Regulatory

{
.

.

5 Position 6.1 and 6.2 were exceeded, than th as exceeded and j
6 plant shutdown is required. If either check does not xceed the i

~

7 criterion, the earthquake motion did not exceed the OBE.' '

8 !

5 The determination of whether or not the has been exceeded
10 should be performed even if the plant automatically trips off-line j,

11 as a result of the earthquake. >

y p 4 if. A , a.Leade> Co$ .IIZ *

13 or -

14 i.

15 7.Z QAugg. Shutdown of the plant is required if the walkdown '

16 inspections, performed in accordance with Regulatory Position 4 $

IT (Section 4.3.2.of EPRI NP-6695), discover damage. |
18

[
' 'L5 8. Pre-Shutdown Inspections i

ZQ '

ZI The pref-shutdown inspections as described in Section 4.3.4 of EPRI NP-
ZZ 6695 " Guidelines for Nuclear Plant Response to an Earthquake," are [
~ZI acceptable to the NRC staff for satisfying the evaluation requirements [
Z4 indicated in Paragraph IV(a)(2) of Proposed Appendix S to 10 CFR 50 for f

fZ5 ensuring the safety of nuclear power plants subject to the following:- |
,

26 i

;
'ZT 8.1 Delete the last sentence in the first paragraph. '

Z8 /
Z9 8.Z The following paragraph contained in Section 4.3.4 is repeated for '

- 30 emphasis.
<

31 !

IZ " Prior to initiating plant shutdown following an earthquake, '

II visual inspections and control board checks of safe shutdown
34 systems should be performed by plant operations personnel, and the |

35 availability of off-site and emergency power sources should be
16 determined. The purpose of these inspect' ions is to determine the (

37 effect of the earthquake on essential safe shutdown equipment
t
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,

!

r

I which is not normally in use during power operation so that any |

Z resets or repairs required as a result of the earthquake can be ;

3 performed, or alternate equipment can be readied, prior to j

4 initiating shutdown activities." |
'

5- j
-6 In order to ascertain possible fuel and reactor internal damage, the |
7 checks noted in Section 4.3.4 of EPRI NP-6695 should be made, if |
E possible, before plant shutdown is initiated.
9

f10 If th OBE as not exceeded and the walkdown inspection indicates no -

11 damage the nuclear power plant, then shutdown of the plant is not |

IZ required. The plant may continue to operate (or restart following a f
13 post-trip review, if it tripped off-line due to the earthquake). i

14 !

15 9. References I

16
'

17 9.1 Electric Power Research Institute, NP-5930, "A Criterion for

18 Determining Exceedance of the Operating Basis Earthquake" July |
19 1988. ;

20 !

21 9.2 Electric Power Research Institute, EPRI Report TR-100082, *

ZZ " Standardization of Cumulative Absolute Velocity for Use With the |

Z3 EPRI OBE Exceedance Criteria," November 1991. ,

24
'

25

26

27 _ ;

ZE D. IMPLEMENTATION

29

30 The purpose of this section is to provide guidance to applicants and licensees
II- regarding the NRC staff's plans for using this regulatory guide. |

3Z

33 This proposed revision has been released to encourage public participation in
34 its development. Except in those cases in which the applicant proposes an

35 acceptable alternative method for complying with the, specified portions of the
36 Commission's regulations, the method to be described in the active guide
37 reflecting public coments will be used in the evaluation of applications for

~
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!
:
i

-1 an early site permit, design certification, or combined license submittals |
Z- dockated after the implementation date to be specified in the active guide.
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1 APPENDIX B

Z INTERIM OPERATING BASIS EARTHQUAKE (OBE) EXCEEDANCE GUIDELINES

3

4-'

5 1..- For plants at which only instrumentally determined foundation level data
4 are available, the Cumulative Absol a v= W ity (CAV) C %ck ic nat
7 applicable, and a determination perating Basis Earthquake (OBE)

-8 exceedance is based on the Response Sp theek ereM Md ia
9 Regulatory Position 6.1 of this regulatory guide. A comparison is made

IG between the foundation level design response spectra and those obtained -

.Il from the foundation level instruments. If the Response Spectrum Check
IZ at any foundation level is exceeded,th is exceeded and shutdown is K

' 13 ' warranted. - h
14 '

15 .

16 Z. For plants at which no instrumental data are available, the CBE will be
17 considered to have been exceeded and shutdown to be warranted if the
it earthquake:

19

20 a. resulted in MMI VI' or greater within 5 ka' of the plant E
21

i? b. was felt within the plant and was of magnitude 6.0* or greater g
* 7
24- c. was of magnitude 5.0* or greater, and occurred within 200 k of
ZS the plant.
Z6

ZT-

ZEL 3.- A post-earthquake plant walkdown should be conducted. A procedure
29' acceptable to the NRC staff is described in Regulatory Position 4 of
30 this regulatory guide.

31 * In these guidelines - the U. S. Geological Survey, National Earthquake
32 Information Center determinations of epicentral location, magiitude, and-

33 intensity will usually take precedence over other estimates; however,
34 regional and lical determinations will be used if they are considered to
35 - be more accurait. Also, . higher quality damage' or lack or damage reports-

36 from the nucle.r power plant site or its immediate vicinity will take
17 precedence over more distant reports.
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1 DRAFT REGULATORY GUIDE DG-1018

RESTART OF A NUCl. EAR POWER PLANT SHUT DOWN.

I DUE TO A SEISMIC EVENT
4

'

5
,

G

7 A. INTRODUCTION

8

9 Proposed Paragraph (a)(12) of 150.34, " Contents of Applications; Technical
10 Information" to 10 CFR Part 50, " Domestic Licensing of Production and
II Utilization Facilities," requires that on or after the effective date of this '

IZ regulation, applicants who apply for early site pemits, design
13 certifications, or combined licenses for nuclear power plants, as partial
14 . conformance to General Design Criteria 2, " Design Basis for Protection Adainst
15 Natural Phenomena," of Appendix A, " General Design Criteia for Nuclear Power
16 Plants," to 10 CFR Part 50, shall implement the earthquake engineering ~

17 criteria in Proposed Appendix S, " Earthquake Engineering Criterie for Nuclear
18 Power Plants," of 10 CFR Part 50. Prior to the effective date of this

regulation, applicable earthquake engineering criteria for nuclear power
'

cd piants are contained in Section VI ef Appendix A, " Seismic and Geologic Siting
ZI Criteria," to 10 CFR Part 100, " Reactor Site Criteria.* Paragraph (IV)(a)(3)
ZZ af Proposed Appendix S to 10 CFR Part 50 requires that if vibratory ground
Z3 motion exceeding that of the Operating Basis Earthquake occurs, shutdown of
Z4 the nuclear power plant will be required.' The Operating Basis Earthquake is
Z5 set pursuant to Paragraph IV(a)(2)(1) or (ii) of Proposed Appendix 5 to Part
16 50. Prior to resuming operations, the licensee will be required to

j demonstrate to the Comission tnat no functional damage has occurred to thoseZ7

( ZB features necessary for continued operation without undue risk to the health
| Zg and safety of the public. This guide provides guidelines that are acceptable
| 30 to the NRC staff for performing inspections and-tests of nuclear power plant

31. equipment and structures prior to restart of a plant that has been shutdown
32 due to a seismic event as satisfying the requirements cf Proposed Part 50 and

,
33 Proposed Appendix S to P rt 50.i

,

1
| * * Guidance is being developed in Draft Regulatory Guide DG-1017 " Pre-
| Earthquake Planning and Imediate Nuclear Power Plant Operator Post-,

3E Earthquake Actions," to provide plant shutdown criteria.

DG-1018 - 1 Oct 9, 1991
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i

!
I

I B. DISCUSSION !
)

Z
'|

3 Data from seismic instrumentation * and a walkdown of the nuclear power plant

,

were- sed to make the initial determination of whether the plant should be ')(4
'

5 shut down, if it is not already shut down due to operational perturbations
resulting from the seismic eventh 3 Qde\'E.

I i

'E The Electric Power Research Institute has developed guidelines that will {
9 enable licensees to quickly identify and assess earthquake effects on nuclear !

10 power plants. This report is designated EPRI NP-6695, " Guidelines for Nuclear f
11 Plant Response to an Earthquake,'' December 1989. ThisjIs b addres h |

'

1Z ::M'- : thi .J.te ^-- post-shutdown inspection and tests, inspection k
f

13 criteria, inspection personnel, documentation, and long-term evaluations.
*

14 ;

-15 Applicable portions of Proposed Appendix 5 to 10 CFR 50 are repeated to !

If highlight the changes in philosophy pertaining to the Operating Basis
'

17 Earthquake that were made during the creation of Proposed Appendix S to 10 CFR j

IE 50 and Proposed Appendix B to 10 CFR 100, (revision of Appendix A to 10 CFR !
i

19 100). i
t

10 ;

'Z1 The definitions of Safe Shutdown Earthquake Ground Motion (SSE) and Operating |
ZZ Basis Earthquake in EPRI NP-6695 to reflect changes that have been made during |
ZI the creaticr. M Proposed Appendix 5 to 10 CFR 50 and Proposed Appendix B to 10 |

24 -CFR 100, (revisian of Appendix A to 10 CFR 100). i

!

E5 j

:Z6
!ZT !

ZS
- C. REGULATORY POSITION j

!19

30 -1. The following segments of. Paragraph IV(a)(2) of Proposed Appendix S to f
'l

!

!

Guidance is being developed in Draft Regulatory Guide DG-1016, Second j
II 2

3Z Proposed Revision 2. to Regulatory Guide 1.12 " Nuclear Power' Plant {
33 Instrumentation for Earthquakes," that will describe seismic i

34 instrumentation acceptable to the NRC staff.
||

Copies may be obtained from the Research Report's Center (RRC), Box 50490, |35 8

36 Palo Alto, California 94303.
~
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,

,

't 10 CFR 50 are repeated to highlight changes in the regulation pertaining
-Z to the Operating Basis Earthquake that are not consistent with those j
3' contained in EPRI NP-6695: j

4 |
,

5 "The Operating Basis Earthquake shell be defined by response !

E spectra. When subjected to the effects of the vibratory motion of
7 the Operating Basis Earthquake -in combination with normal ;

-

E operating loads, all structures, systes;s, and components of the j'

f nuclear power plant necessary for continued operation without |
10 undue risk to the health and safety of the public shall remain |

|11 functional, that is, within applicable stress and deformation -

11- limits. !

LI' !
~

14 The vaTue of the Operating Basis Earthquake shall be set to one of
,

15 t'he-following choices:

- 16 -

-

17 (1) 9 .he Operating Basis Earthquake is set at one-third of the :

: IR . Safe Shutdown Earthquake Ground Motion level, the |
19 requirement of the Operating Basis Earthquake, as stated i

ZD above, can be satisfied without the applicant performing any |
El explicit response analyses,* or |
ZZ. ]
Z1 - (ii) if an applicant chooses an Operating Basis Earthquake j

Z4 greater than one-third the Safe Shutdown Earthquake Ground '|
Z5 Motion an explicit suitable analysis and design shall be

- ZE performed to demonstrate that the requirement of the
' Z7 Operating Basis Earthquake, as stated above, is satisfied.

ZR The design shall take into account soil-structure
19 interaction effects and the expected duration of vibratory |

t

30 ground motion." _i

II

3Z 'Z. The Definitions Section and the guidelines for post-shutdown inspections

!

33 A separate' analyses to compute structure, equipment and piping response*

34 associated with the_L0perating Basis Earthquake i s. not required. !
35 Applicable design provisions associated wfth this Operating Basis :
36 Earthquake, for instance, fatigue, are discussed in regulatory guides. ]

~
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I and tests, and long-term evaluations specified in Sections 5.3.2
Z (includes Tables 2-1, 2-2 and 5-1), 5.3.3 (includes Table 5-1), 5.3.4,

.3 5.3.5, and 6.3 (all sections and subsections) of EPRI NP-6695 are '

4 acceptable to the NRC staff for satisfying the evaluation requirements
5 indicated in Paragraph IV(a)(2) of Proposed Appendix 5 to 10 CFR 50 for

-

6 ansuring the safety of nuclear power plants, subject to the following
7 definitions that should be added to or supersede those in the report:
8

9 Z.I felt earthquake. An earthquake of sufficient intensity such that: ;

10 ;

11 :. the vibratory ground motion is felt at the nuclear power '
'

.12 plant site and recognized as an earthquake based on a
13 consensus of the control room operators on duty at the time,

|
14 or
15 2. the free field or foundation-level seismic instrumentation
16 installed at the plant are activated. The seismic triggers

i

17 that activate these instruments are set at a threshold :

18 ground acceleration of not more than 0.02g. Spurious
1 activation that can be clearly linked to a nonseismic event,

.0 for example, vehicular movement or construction, does not
,

21 denote seismic instrumentation activation.
ZZ

Z3 Z.Z operating basis earthquake (OBE). The " Operating Basis !

Z4 Earthquake" produces the vibratory ground motion for which those
25 features of the nuclear power plant necessary for continued
Z6 cperation without undue risk to the health and safety of the
ZT public shall remain functieral.

25

29 Z.3 safe shutdown earthquake ground motion (SSE). The " Safe Shutdown i

30 Earthquake Ground Motion (SSE)" is the vibratory ground motion for
31 which certain structures, systems, and components shall be :

-32 designed to remain functional. These structures, systems, and
33- components are those necessary to assure:
34

15 1. The integrity of the reactor coolant pressure boundary,
i

37 2. The capability to shut down the reactor and maintain it in a
'
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I safe shutdown condition, or i

2

3 3. The capability to prevent or mitigate the consequences of .

4 accidents which could result in potential offsite exposures !

- 5 comparable to the guideline exposures exceeding allowable ;
E amounts.

7

8
.

9

10 D. IMPLEMENTATION !

II -

IZ The purpose of this section is to provide guidance to appitcants and Itcensees :
13 regarding the NRC staff's plans for using this regulatory guide. :

14 '
-

15 This proposed revision has been released to encourage public participation in
16 tts development. Except in those cases in which the applicant proposes an - !

:17 acceptable alternative method for complying with the specified portions of the ;
18 Commission's regulations, the method to be described in the active guide

,

"9 reflectirg public comments will be used in the evaluation of applications for
,

.0 an early site permit, design certification, or combined license submittals
Z1 docketed after the implementation date to be specified in the active guide. i

U

i

i

|
'

|

!

.
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