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Mr. Edward G. Bauer, Jr. ACRS (16) Alee
Vice President & General Counsel ELJordan, DEQA:IE Albrahim
Philadelphia Electric Company JMTaylor, DRP:IE TSullivan
2301 tbrket Street Region I, RA
Philadelphia, Pennsylvania 19101 RJackson, GB'

RBosnak, MEB
Dear Mr. Bauer:-

Subject: Staff Review of Linerick Severe Accident Rifk Assessment

The staff has been reviewing the Severe Accident Risk Assessment (SAPA) fcr
the Limerick Generating Station which was submitted ty your letter deted
April 21,1983. f.c a result of this review, we have identified ctrtain
items which we believe would be appropriate topics of discussion during a

Thesemeeting we vould tropose to have with you durino early August 1983
ittns are identified in the enclosure.
These items do not represent final staff positions on the issues. As a
result of the meeting and our further review, we may identity 'urther items
or otherwise modify the enclosed items.

In consideration of our agressive schedule for reviewing the SARA, we request
that the appropriate priority be assigned to your preparation for the dis-
cussion of these issues.

Sincerely,

Odginal signed by

A. Schwencer, Chief

G30804g3$h$$2 Licensing Branch No. 2
o Division of Licensing

PDR AD PDR

Enclosure:
As stated

cc w/ enclosure:
See next page
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. Limerick

Mr. Edward G. Bauer, Jr.
Vice President & General Counsel
Philadelphia Electric Company
2301 Market Street
Philadelphia, Pennsylvania 19101

cc: Troy B. Conner, Jr., Esquire Mr. Marvin I. Lewis
Conner and Wetterhahn 6504 Bradford Terrace
1747 Pennsylvania Avenue, N. W. Philadelphia, Pennsylvania 19149
Washington, D. C. 20006

Frank R. Romano, Chairman
Mr. Thomas Y. Au Air & Water Pollutio'n Patrol
Assistant Counsel 61 Forsst Avenue

'

Commonwealth of Pennsylvania, DER Ambler, Pennsylvania 19002
505 Executive House
P. O. Sox 2357 Charles W. Elliott, Esquire
!!arrisburg, Pennsylvania 17120 Brose & Poswistilo,1101 Bldg.

lith & Northampton Streets
Hcnorable Lawrence Coughlin Easton, Pennsylvania 18042
Hcuse of Representatives
Congress of the United States Judith A. Dorsey, Esquire
Wasnington, D. C. 20515 Limerick Ecology Action

1315 Walnut Street, Suite 1632
Roger B. Reynolds, Jr., Esquire Philadelphia, Pennsylvania 19107
324 Swede Street
Norristown, Pennsylvania 19401 Mr. Karl Abraham

Public Affairs Officer
Frederic M. Wentz Region I
County Solicitor U.S. Nuclear Regulatory Commission
County of Montgomery 631 Park Avenue
Courthouse King of Prussia, PA 19806
Norristown, Pennsylvania 19404

Mr. Suresh Chaudhary
Eugene J. Bradley Resident Inspector
Philadelphia Electric Company U.S. Nuclear Regulatory Commission
Associate General Counsel P. O. Box 47
2301 Market Street Sanatoga, PA 19464
Philadelphia, Pennsylvania 19101

Joseph H. White III
Mr. Vincent Boyer 8 North Warner Avenue
Senior Vice President Bryn Mawr, PA 19010
Nuclear Operations
Philadelphia Electric Company
2301 Market Street
Philadelphia, Pennsylvania 19101

.
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Thomas Gerusky, Director Sugarman & Denwort'h
Bureau of Radiation Protection Suite 510
Dept. of Environmental Resources North American Building
5th Floor, Fulton Bank Bldg. 121 South Broad Street
Third & Locust Streets Philadelphia, Pennsylvania 19107
Harrisburg, Pennsylvania 17120

Donald S. Bronstein, Esq.
Director, Pennsylvania Emergency The National Lawyers Guild

Management Agency Third Floor
Basement, Transportation & 1425 Walnut Street

Safety Building Philadelphia, Pennsylvania 19102
Harrisburg, Pennsylvania 17120 -

- Lawrence Brenner, Esq.
Robert L. Anthony Administrative Judge
Friends of the Earth of the Atomic Safety & Licensing Board

i Delaware Valley U.S. Nuclear Regulatory Commission
103 Vernon Lane, Box 186 Washington, DC 20555
Moylan, Pennsylvania 19065

Dr. Peter A. Morris
Martha W. Bush. Esq. Administrative Judge
Deputy City Solicitor Atomic Safety & Licensing Board
Municipal Services Bldg. U.S. Nuclear Regulatory Commission .

15th and JFK Blvd. Washington, OC 20555
Philadelphia, PA 19107

David Wersan, Esq. Dr. Richard F. Cole
Assistant Consumer Advocate Administrative Judge

,

Office of Consumer Advocate Atomic Safety & Licensing Board
1425 Strawberry Square U.S. Nuclear Regulatory Commission
Harrisburg, Pennsylvania 17120 Washington, D. C. 20555

Steven P. Hershey, Esq. Mr. J . T. Robb, N2-1
Consumers' Education & Protective Philadelphia Electric Company

Associ'ation 2301 Market Street
Sylvania House Philadelphia, Pennsylvania 19101
Juniper & Locust Streets
Philadelphia, Pennsylvania 19107 Mr. Spence W. Perry, Esq.

Associate General Counsel
Jacqueline I. Ruttenberg Federal Emergency Managem.ent Agency
The Keystone Alliance Room 840
3700 Chestnut Stre'et 500 C St., S.W.-

Philadelphia, Pennsylvania 19104 Washington, D. C. 20472
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ACCIDENT EVALUATION

Q1. Please explain why a thermal power level of 3293 Mwt was assumed in
SARA (See Table 10-1) when a thermal power of 3458 Mwt was
assumed in FSAR Chapter 15 accident analyses. (NOTE: while latent
health effects are roughly proportional to the thermal power level,
the early health effects, being threshold effects, are quite
sensitive to the assumed thermal power level in a non-linear
manner).

Q2. It is stated in Section 10.1.3 that 5 years of meteorological data
were used; and CRAC2 was modified to accept ,5 years worth of
met-deta instead of the usual one year's in the original CRAC2
code. According to the staff evaluation, each of the 5 years'
met-data covering the period 1972-76 that was provided by the
applicant nas many gaps of missing data. Normal practice followed
in CRAC or CRAC2 would be to use the met-data for the year having
ainir.al missing data. The use of 5 years' of faulty met-data to
create the CRAC2 met-bins introduces aoditional sources of
unquantifiable uncertainty. Please provide a discussion as to why
you censider the use of 5 years of variable quality met-data
provides an inproved risk perspective compared to the use of
superior met-data for a one-year period.

Q3. During the oral presentation of the outline of the consequence
analysis in SARA by your consultant it was revealed (in response to
a staff question) that while 5 years worth of met-data were used to
create the 29 CRAC2 met-bins, only 116 meteorological sequences
(4 sequences per bin) were sampled. Sampling of 116 met-sequences
is usual only for use with one year of met-data. It seems that
sampling of only 4 sequences from each bin, which in your case is
filled with about 5 times as much data (to cover a five year
period), is an inadequate' sampling. Since the met-sequences
filling the rain-bins are associated with a wide spectrum of
rain-intensities (and, therefore, a wide spectrum of plume wash-out
rates), it is possible that sampling of only 4 sequences in your
oversized rain-bins would not sample the rain effects adequately
and may entirely miss the dominant rain-intensity sequences. Poor
rain-intensity sampling has obvious effects on ground concentration
calculations.

Therefore, please provide a discussion about the adequacy of the
116 met-samples to cover the 5 year period used in your analysis.

.. .
.
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Geosciences -

1. An ad hoc panel was convened by the applicant to provide a "more
extensive basis to assign a subjective probability to a hypothesis
allowing large earthquakes to occur in eastern Pennsylvania." The
conclusions of this panel were summarized in Appendix B to Appendix
A of the LGS SARA report. In order to assess the significance of
this panel additional information is needed. Any such information
available should be provided particularly with respect to tectonic
models suggested by members of the panel. Discuss thse different
tectonic models 6nd estimate differences between the hazard curves
calculated from these models and those shcwn in figure 3 Appandix
A.

2. In the LGS SARA the m used for the ncrtheast tectonic zoney
Contestoga valley is 5.0, while in the Indian Point PPA the value
of m is 5.2. What is the source of this difference?b, max

3. What are the bases for assigning subjective probabilities for the
seismic zones mentioned in the study, Are those the results of
different experts' vie.<s or it is a one person judgement. What
would be the effect on the final results if differer,t weights were
assigned?

4 Why was a truncated exponential distribution used to represent
frequency of earthquake occurrence, can we use another distributien
and if not why?

5. Further information is needed in the ground motion model used. It

is stated that log normal distribution is a good mathematical'

representation for this type of observatien. Can another type of
distribution be used? If not why? A sensitivity study showing the
effect of the choice of different distributions and standard
deviations would be very useful.

.

6. Provide the bases used in identifyir.g the boundary for the crustal
block tectonic model. What would be the effect cn the hazard
curves if the Limerick site is located in zone '8. Can cne 8 be
ccnsidered a part of the Triassic basir? What wculd be the effect
on the hazard curves if the upper bcund magnitude earthouake was
changed to include earthquakes the size of the Charleston 1886
event as some heve postulated.

7. The choice of the upper bound cutoff to effective peak acceleration
is highly judgeme.ntal. Are there any empiricai strong motion data
that support this judgement? What is the uncertainty in the choice
of the upper bound cutoff and how does this effect the hazard
calculations?

_ . . . .
. .. .
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8. In the study a constant b-value of 0.9 was used. What effect would
different b-values have on the hazard curves? Does the data for the
Northeast United States support this b-value?

9. Preliminary comparisons show relatively little difference between
the range of the hazard curves for Indian Point and Limerick.
Provide a more detailed comparison and discuss the consistency
of the results with the seismic activity in the two areas (see for
example NUREG/CR-1577).

,

10. What is the conservatism at different frequency bands resulting
from the use of a single parameter (peak acceleration) descriptor
of seismic hazard?

11. The discussion of duration in Section 4.1.3 of Appendix B is not
clear. What is meant by median expected earthquake and how is it
derived? What aspect of duration controls the safety factor and
how does this vary with earthquake magnitude and distance, especially
for earthquake magnitudes greater than 6.0?

Io
12. Table 10.5 in Chapter;of SARA shows three rows of MMI intensity

IX representing different ranges of accelerctions. Please explain.
Also, discuss how the acceleration range for cach MMI in Table 10.5
was obtained.

.
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STRUCTURAL ENGINEERING

1. On page 2-1 of Appendix B, it is indicated that the overall factor
i of safety is the product of the factors of safety for each variable.

This implies that each variable is independent; however, no basis or
justification is provided for this assumption. It is critical to
examine the validity of this assumption because of the apparent sensi-
tivity of median acceleration capacity to small changes in the indivi-
dual factors of safety and to the introduction of new variables and
associated factors of safety. It is suggested that basis be provided
to justify this methodology for at least one of the critical structural
components.

2. On page 2-6 of Appendix B, design and construction errors are addressed
in a qualitative sense. However, since the median acceleration capacities
are oStained using design calculations, there is a need to examine the
dssumptions made during that process. It is not clear whether design
assunptions were evaluated in this process.

3. The explanation given in Section 4.13 ta establish the basis for the
factor of safety for duration is not sufficient enough for clear under-
standing. It is not clear how the inter-relationship between ductility,
duration, and the hysteretic energy losses are addressed. Further, it

is also not apparent how this duration factor reconciles with the use of
effective peak acceleration.

4. It appears that the modeling median factor of safety is considered in
conjunction with the model response, Section 4.1.4.1. It is not clear
how this procedure accounts for the consiierations such as the model
adequacy to obtain the response of interest (e.g., out-of-plane response
of a wall) .

5. Additional basis is needed to justify the use of 10% damping in the
containment structure in calculating the capacity of the reactor internals,
CRD guide tube, and the reactor pressure vessel.

6. It is not clear whether or not dynamic lateral earthpressures were con-
sidered in the structural fragility evaluation. If not, a justification

should be provided for not considering. If yes, indicate how they were
accounted for. Also, indicate how the uncertainties associated with
embedement geometry and material properties were addressed.

.
.
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Mechanical Engineering

.

1. Itisnotclearthattheaphlicanthasconsideredthepossible
'~

,

failure of non-safety related structures or equipment which could

impact on safety-related items. The applicant is requested to

provide a description of the procedure of evaluating the effects of .

failures of non-safety related structures or equipment on safety-

related structures or equipment on safety-related piping systems

6nd components.

2. i.It is not clear that the applicant has considered the possible

failure of piping systems and ccmponents due to differential

lovemer.t cr tilting of structures. In addition, it is rot clear

how the applicant has considered the failure modes of buried piping

which may be influenced by geotechnical parameters, e.g., soil

amplification. The applicant is requested to confirm that the:e --

effects haie been considered and included in its evaluation.

Alternatively, provide the basis for not considering them.

3[ With respect to design and constructi,on errors, the applicant has
t

stated that for a plant as new as Lim |erick with current design and

QA procedures, the possibility is considered remote that major --

design and construction errors exist which can significantly affect

the seismic capacity of a component. However, we feel that design

and construction errors (e.g., the problem of piping supports at

Diablo Canyon, concerns of IE Bulletin No. 79-14, Seismic Analyses

for As-Built Safety-Related Piping System) may become important

in the seismic fragility analysis for piping systems and components.

Therefore, it should be considered in the seismic fragility analysis.

'
. ..
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,4. There are several essential piping systems which are required to

deliver rated flow and be designed to retain dimensional stability

when stressed to the allowable limits associated with the emergency

and faulted conditions, e.g., the functional capability of the

piping is required to be demonstrated. It is not clear that the
,

applicant has considered the functional capability in its

evaluation of piping failure modes. The applicant is requested to

assess its evaluation given the abcre concern.
,

E There are several cafety systems connected to the reactor con?ar.t

pressure bcur.dary that have desf qn pressure beluw the reactor

coolant systera (RCS) pressure. There cre ulso sone systen.; which

are rated at full reactcr pressure on the discharge side of pumps

but have pump suction below RCS pressure. In erder to protect

'these systems from RCS pressure, twoler more isolation salves are
i

placed in series to form the interface between the high pressure

RCS and the low pressure systems. Failure of these isolation
__

valves (from either excessive leakage or rupture) will allow the

high pressure reactor coolant to communicate with the low-pressure

piping outside of containment. Rupture of the low-pressure system

would result in loss of reactor coolant outside of containment and

possible core meltdown. It is not clear how the applicant has

considered the above concern in its evaluation of valve failure

modes. The applicant is requested to assess its evaluation given

the above concern.

.. . ..
_- . .
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'EdijIPMENTQUALIFICATIUU

1. It may be an unconservative assumption that leakage from mechanical
components, such as main steam isolation' valves will not lead to-
system failures. In the event tree / fault tree model, consideratton

- should be given to the effect of a potential, excessive leakage of
such components on the integrity of pressure boundary as well as
other related systems.

2. Chattering of relays are observed to begin at low acceleration level,
and, depending cn particular electric circuit desi~gn, may cause
interruption to the performance of a related safety system. Signifi-
cance of such interruption and failure of control system, in general,
should be included in the evant trae modal.

3. It is noted that fragility data fcr purge / vent valves are r.ct included
in the PRA study. The justification of act including such data should
be provided,

A. Tc constituta a breader spectrum of fragility cescription, it is
recommended tnat the fragility data of alectrica' equipment, such
as pressure transmitters, flow transmitter. anc tauperature elements
be included in the PRA study.

_ . . . . . . . .


