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Q.1 Please state your name and business address for the record.

A.1 Hy name is Benjamin Buchbinder. My business address is U.S. Nuclear
'

Regulatory Comission, Washington, D.C. 20555

|
,

0.2 Please identify your position with the NRC and describe your respon-

sibilities in that position.

A.2 My position with the NRC is Chief, Transportation and Materials Risk

.

Branch, Division of Risk Analysis, Office of Nuclear Regulatory
i

! Research. My previous position with the NRC was Chief, Risk Method-
1

ology and Data Branch, in the same Division. In that position, my

responsibilities included the development of methods for the

performance of probabilistic risk analysis (PRA) on nuclear power

! plants. In my current position my responsibilities include the

development of methods for risk analysis on fuel cycle facilities

and in transportation. I am responsible as well for the Division's

,
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fire research program, includ'ng the development of fire risk models

for use in nuclea'r power plant risk analysis. -

Q.3 Have you prepared a statement of your professional qualifications?

A.3 Yes. I have prepared the statement of professional cualifications

which is attached to this testimony.

Q.4 Please state your name and business address for the record.

A.4 My name is Dennis J. Kubicki, My business address is U.S. Nuclear

Regulatory Commission, Washington, D.C. 20555

Q.5 Please identify your position with the NRC and describe your
,

responsibilities in that position.

A.5 My position with the NRC is Fire Protection Engineer in the Chemical

| Engineering Branch, Division of Engineering, Office of Nuclear
!
'

Reactor Regulation. I have responsibility for the perfomance of

safety reviews and evaluation of the Fire Protection Programs of

Nuclear Power Plants. This includes the detemination of the degree

of conformance of the plants with applicable NRC fire protection

guidance and requirements.

Q.6 Have you prepared a statement of your professional qualifications?

A.6 Yes. I have prepared the statement of professional qualifications

which is attached to this testimony.

|

|

,
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Q.7 What is the purpose of your testimony?

A.7 The purpose of our testimony is to describe the NRC's assessment of

the manner in which potential fire accidents contribute to the e

frequency of core melt at Indian Point (IP) Units 2 and 3. This

assessment in turn leads to evaluation of the fire contribution to

public risk at IP.

Q.8 Who perfonned the assessment?

A.8 The assessment was performed by NRC staff with assistance from the

Center for Fire Research, National Bureau of Standards and Sandia

National Laboratories (SNL).

Q.9 How do fires contribute to risk? ,
'

A.9 The occurrence of fires of significant magnitude in certain critical

areas of the plant may result in an initiating event (a LOCA or a

transient) and may damage safety systems (such as power and control

cables for charging pumps, safety injection pumps and residual heat

removal pumps) to such an extent as to prevent the achievement and

maintenance of a safe shutdown condition. This is especially sig-

nificant for those locations within the plant that contain redundant

shutdown eystems situated in close proximity to one another. For

this reason, fires that originate outside of the plant (such as

brush or forest fires) are not important threats to reactor safety.

Rather, the risk is from internal plant fires invoking in situ

and/or transient combustible materials. Direct flame impingement,

convective and radiant heat, or other products of combustion from

I
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such fires could cause the failure of safety systems, in the absence

of prompt fire discovery and suppression by automatic or manual fire

protection systems,

t

Q.10 How did you go about assessing the fire contribution to core melt

frequency, and hence to risk at IP Units 2 and 3?

A.10 We started with a review of the fire related portions of the Indian

Point Probabilistic Safety Study (IPPSS), which is the most

coi prehensive PRA that has been done on the IP plants. It was

pt.rformed in a credible rnanner and appears to have identified t,he

crit' nt areas wherein a fire can cause an initiating event

| and simu'itaneously fail redundant safety systems which may be

required to function in response to the initiating event.

! It was not possible to check all details of the IPPSS fire analysis,
I
' since doing so would have required a massive effort, in effect
! repeating the analysis from scratch. Instead, our review was

limited to the manner in which fire scenarios were identified,

analyzed and quantified in IPPSS. The PRA process provides an

analytic framework for conducting good systems analysis and for

dealing with uncertainty. The process offers the option of
|

| expressing risk estimates as ranges, as well as central estimates or

point values. The quality of PRA resuits depends on such factors as

the extent of knowledge of plant accident sequences, the correctness

of analytic methrds and the quality of data. PRA is an important

tool, especially in terms of the insights it provides into the

|

l'
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mechanisms of plant vulnerability to accident sequences. However,

at present, PRA has large uncertainties. This is especially true

with regard to fire, since fire phenomenology is less well

understood than are internal initiating events, and fire accident

data are less than fully adequate. PRA point estimates of the

contribution of fire to core melt frequency should be regarded as

representing only very rough estimates. Such estimates could easily

be in error by a factor of 10 or more either way. Any use of such

estinates in risk calculations which depends upon greater precision '

than this is unwarranted.

We identified some areas of disagreement with the IPPSS fire risk

analysis, and we reestimated core melt frequencies for fire

sequences, to further characterize the implications of these areas

; of disagreement.
|
|

|

As is discussed later in mJre detail, Appendix R to 10 CFR 50 became

l effective on February 17, 1981. It was promulgated to provide new,

deterministic licensing requirements to reduce fire risk. The

| process of implementation and enforcement of Appendix R is underway

for all nuclear power plants including IP 2 and 3, and that process

is taking place independent of the IPPSS and independent of these

hearings. This situation is important because in our assessment of

fire risk at IP, we are dealing with a moving target. We believe

that backfits to achieve compliance with Appendix R will

:

substantially reduce risk and make it no longer a major contributor

1
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to core melt frequency. In parallel with our IPPSS review, NRR

assessed the degree to which IP Units 2 and 3 currently conform to

NRC fire protection guidelines contained in Appendix A of Branch

Technical Position 9.5-1, and the requirements contained in

Appendix R to 10 CFR 50. We estimated the fire risk reduction

expected from certain proposed and/or recomended changes resulting

from the ongoing NRC regulatory activities.

Q.11 In sumary form what are your conclusions regarding the contribution

of fire to core melt frequency at IP 2 and 37

A.11 It is important to preface this answer with a reiteration of the

fact that the state-of-the art for PRA allows us only to make very

rough est* mates of the fire contribution to core melt frequency,

possibly off by a factor of 10 or more either way. In other words,,

if we construct bounds on the estinated mean core melt frequency,

with the lower bound set at 1/10 the mean and the upper bound set at

10 times the mean, the interval so defined will probably encompass

the true value. However, the nature of probability is such that
! bounds on a point estimate (in this case a mean frequency), no
' matter how wide, will not with 100% usurance contain the true

value. There is always some small chance that the true frequency

will fall outside the range.

i
'

In sumary, our conclusions regarding core melt frequency at IP

| Units 2 and 3 are the following:

__ ._ _ _ . . _ _ _ _ _
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1. We concur with the IPPSS findings that fire is a greater risk

at Unit 2 than at Unit 3.
,

2. We concur with the IPPSS findings that the principal areas of

vulnerability to severe reactor accidents caused by fires for

both units, are in the switchgear room and in the electrical

tunnel.

3. We concur with the IPPSS findings that the susceptibility of

Unit 2 to fire-induced accidents is among the principal

contributors to the severe accident risk posed by the two-unit

station.

4. We believe that the IPPSS may have been over-optimistic in

assessing the range of uncertainty they attribute to fire

contributions to risk. The uncertainties in the methodology

are such that it may be more likely than the IPPSS suggests,

that the correct answers might lie above or below the range

quoted in the'IPPSS.

Q.12 What is the content of the remainder of your testimony?

A.12 The remainder of our testimony provides additional detail on the

fire risk assessment, an<i on the review of the extent of regulatory

| compliance at IP.

i
,

_ . _ _ _-
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Q.13 Let us first addrese your probabilistic assessment of fire risk.

What were the IPPSS estimates for core melt frequency at IP?

A.13 Table 1 shows the IPPSS estimates of the mean core melt frequency

for fire sequences, for each unit by plant damage state. The

estimated totals are 2.2 x 10-4 and 9.9 x 10-5 for Unit; 2 and 3

respectively. These numbers were calculated by the licensees. They

differ slightly from those published in IPPSS, to reflect

refinements to the original analysis as reported by the licensees at

the October 13, 1982 meeting in Albuquerque. Note that these

results reflect the plants as they were designed and operated when

the IPPSS was done. As previously mentioned, we expect that the

fire contribution to risk will be substantially lower when the

plants are modified to bring them into compliance with Appendix R. ~

t

.



-9-

Table 1. IPPSS MEAN CORE MELT FREQUENCIES FOR FIRE SEQUENCES

BY PLANT DAMAGE STATE

Plant Damage State Unit 2 Unit 3

E 1.4 x 10-4 9.7 x 10-5

EC 1.1 x 10-5 ,

LF 4.8 x 10-5 ,

EF 8.4 x 10-7 ,

EFC 6.4 x 10-6 1.6 x 10-6-

TOTAL 2.2 x 10-4 9.9 x 10-5

Q.14 What are the areas of divareement between your fire risk assessment

and the fire risk portion of IPPSS?

A.14 We found eight areas of disagreenent with the IPPSS approach to

modeling fire risk. Of these, five areas might cause the IPPSS

results to Lnderestimate the fire contribution to core melt

frequency. The areas of possible underestimation include the

following:

1. The absence of consideration of control room fires

|

We feel that a comprehensive analysis should include control rocm fires,

which are important from a consequence viewpoint, because such f'res

! might damage redundant trains of various instrumentation and control

cables. Nevertheless, risk is a function of frequency of occurrence as

:

l
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well as consequence, and there are no data to support a high estimated

frequency of serious control room fires.

2. The absence of consideration of high temperature degradation of

cable insulation caused by a nearby (exposure) fire, without cable

ignition

This additional failure mechanism was analyzed by SNL, and by the ?!RC

staff, and there is evidence that some increases in core melt frequency

over the IPPSS estimates (factors of two and four for Units 2 and 3

respectively) might be appropriate. Since these factors are far below

the rance of uncertainty in the overall core melt frecuency estimates,

they do not represent a significant change in the estimated frequencies.

In addition, the analysis of the high temperature degradation mode of

cable failure was based on assumptions regarding a number of factors, and

as such should be regarded as a sensitivity analysis based on those

assumptions, and not as accu:* ate estimates.

3. The apparent absence of consideration of exposure fires starting in

non-critical areas that could spread to critical areas

|

The staff feels that consideration should be given to exposure fires

starting in non-critical areas that could spread to critical areas.

This apprently was not considered to be a significant problem in the

IPPSS analysis, and the NRC staff has no fire loss data adequate to

|

1

|

_ _ _ -
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demonstrate that such exposure fires do indeed make a significant

contribution to risk.

4 The assignment of credit for successful operator actions in shutdown

For fires in the cable spreading room, the IPPSS estimated an average

conditional failure probability of 2.5 x 10-2 per fire, in the achieve- -

ment of safe shutdown using local auxiliary feedwater pump controls. The

staff feels that this estimate might be optimistic, and a value of 10-1

was used in the flRC/Sandia reestimate.

5. The absence of consideration of non-reported fires

The fire data used in IPPSS for frequency of fire occurrence make no

adjustment for unreported fires. There is an estimated unreporting of

half to two thirds of the total number of fires. Some of the unreported

fires may be minor in size and significance, therefore doubling the

failure rate estimates, as a rough estimate of the contribution to risk

of unreported fires, which effectively doubles the estimated mean core

melt frequencies, might be appropriate. Again, this factor of two is

small in relation to the estimation uncertainties, and the NRC/Sandia

reestimate does not include an adjustment for unreported fires.

Three areas of possible overestimation of core melt frequencies in IPPSS

include the following:



- 12 -

1. Conservative assumptions regarding fire locations, fire propagation

patterns and fire damage

In the IPPSS fire analysis, the licensees state, "The occurrence of fires

and their effects on plant safety are very complex issues which have not

received as detailed attention as have other parts of the risk assessment

in previous studies. Therefore, major assumptions had to be conservative

in order to perform the analysis." We concur with the first part of this

statement regarding the complexity and the smaller amount of attention

given to fire risk modeling. This situtation may make the fire riski

estimates more uncertain than other parts of the IPPSS risk estimates.

We further believe that the second part of the statement indicates that

conservatism may well have been introduced into the IPPSS analysis, in an

attempt to compensate for the uncertainties in the fire risk modeling.

The foregoing is in reality a general statement rather than a single area

of conservatism. Areas 2 and 3 below are specific examples of

conservative assumptions in the IPPSS fire modeling.

2. Conservatisms in fire growth and spread modeling leading to over-

estimation of some ignition probabilities

The fire propagation models used in IPPSS were conservative in certain

ways. It is common to introduce conservatisms in modeling in the face

of uncertainty, but this is not helpful in PRA, where we are trying to be

realistic, rather than conservative or nonconservative. For example,

\

.

w



- 13 -

based on analysis of the convective flow from a one foot diameter pool

fire with a heat release rate of 200kw, 12 feet below a single cable, and

an ambient temperature of 90*F, we estimated reading a temperature, at 12

feet, of 220 F in 15 ninutes. This is 90% of the ultimate temperature.

A more accurate analysis would include thermal radiation, introduce an

entire tray of cables, postulate room dimensions in place of the open

burning assumed, rodel gas layer accumulation and make other apprcpriate

changes in boundary conditions. Nevertheless, based on this limited

analysis the IPPSS estimate (page 7.3-7) of 8 minutes to reach cable

ignition temperature is considered extremely conservative. We further

believe that a considerably larger fire would be required to reach a

temperature sufficient to damage the cable.
.

3. Conservatism in modeling fire extinguishment effectiveness of

sprinklers in electrical tunnels

No additional credit was taken in the IPPSS fire analysis for sprinklers

installed directly ovar the cable ' rays, as opposed to ceiling mounted
1

sprinklers, in the Unit 2 electrical tunnel. We have included considera-

tion of this extinguishment capability, subject to an assumption

I regarding sprinkler effectiveness, in our reestimate.

|

Q 15 What additional PRA analysis did you perform?

| A.15 NRC and Sandia performed a reestimate of.the IPPSS results, based en

some of the eight areas of disagreement with the IPPSS analysis. We

|
did no reestimation based on the effect of unreported fires, and the

_
. ._ - -
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effect of conservatism in fire growth modeling. We did introduce
'

consideration of an additional mode of cable failure, by internal

short circuit from melting of thermoplastic insulation at

temperatures below cable ignition temperature. Also, we looked at

the effect of a 10 fold increase in assumed effectiveness of the

electrical tunnel cable tray sprinklers, over the effectiveness of

sprinklers in other locations, and a lower frequency estimate for

correct operator action in local control of the auxiliary feedwater

pumps. It is important to emphasize that only a limited reestimate

was performed because the results of such analysis cannot change but

can only illuminate the degree of uncertainty regarding current day

PRA for fire. Reduction in this uncertainty will come about slowly

as the state-of-the-art matures, as better fire phenomonology

analysis is perfomed and as better data become available.

Q.16 What fire accident frequencies were supplied by you for use in

answering Consission Question 1?,

l
! A.16 Table 2 shows the reestimated mean core melt frequencies for fire

sequences for Unit 2, by plant damage state. Also shown are the

corresponding values from the IPPSS analysis (as shown in Table 1).
l
l Table 3 shows the corresponding data for Unit 3. We suggested using

the reestimated mean core melt frequencies in the staff answer to

Commission Question 1.

The total reestimated mean core melt frequencies for fire sequences

are 4.5 x 10-4 for Unit 2 and 3.8 x 10-4 for Unit 3. These values

|

|
. _ _.
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are greater than the IPPSS estimates by factors of two and four
i

respectively. Such differences are not significant, in relation to

the uncertainties in PRA for fire.

Table 2. MEAN CORE MELT FREQUENCIES FOR FIRE SEQUENCE ,

IN UNIT 2, IPPSS ESTIMATE AND NRC/SANDIA P.EESTIMATE

Plant Damage State NRC/Sandia Reestimate IPPSS Estimate

E 4.0 x 10-4 1.4 x 10-4

EC 1.1 x 10-5 1.1 x 10-5

LF Included in E 4.8 x 10-5

EF 6.4 x 10-7 8.4 x 10-7

EFC 4 x 10-5 6.4 x 10-6

TOTAL 4.5 x 10-4 2.2 x 10-4

Table 3. MEAN CORE MELT FREQUENCIES FOR FIRE SEQUENCES,i

I
| IP UNIT 3, IPPSS ESTIMATE AND NRC/SANDIA REESTIMATE

Plant Damage State NRC/Sandia Reestimate IPPSS Estimate

E 3.6 x 10-4 9.7 x 10-5

l EFC 1.8 x 10-5 1.6 x 10-6

TOTAL 3.8 x 10-4 9.9 x 10-5

i

. _ _ _
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Q.17 Let us now address your review of regulatory compliance at IP. What

is the nature of current fire regulations for nuclear power plants?

A.17 Following the fire at Browns Ferry Nuclear Station in March 1975,

based on recomendations made by a special review group, NRC issued

new guidelines for fire protection programs and initiated a program

for the re-evaluation of the fire protection programs at all

licensed nuclear power stations. The licensees for Indian Point

were requested to compare their fire protection programs with the

new guidelines and to analyze the consequences of a postulated fire

in each plant area. The staff reviewed the licensees' analyses and

visited the plants to examine the relationship of safety-related

components, systems and structures to plant fire hazards and to the

associated fire protection systems. The results of these analyses

were published in our safety evaluation reports dated January 31,

1979 and March 6,1979 for Indian Point Units 2 and 3 respectively.

The most significant finding was that based on the limited distance

separating redundant safe shutdown systems, sufficient protection

had not been provided to assure that fire damage in certain areas of

the plants (such as the switchgear room, electrical control and

power cables in containment, electrical cable tunnel, cable

spreading room and control room at Unit 2) could not result in the
l

loss of the capability to achieve safe shutdown of the plants.

Actually, it is not loss of capability to shut down the reactor,

| rather it is the failure to cool the plant, to dissipate the decay

heat in the state of hot or cold shutdown that is at issue.
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Subseqeent to this effort and as part of the rulemaking process,<

Appendix R to 10 CFR 50 was promulgated to resolve certain contested

issues concerning the fire protection programs for certain plants.

Appendix R became effective on February 17, 1981, and required the

licensees to reassess the adequacy of the fire protection in all

those fire areas of the plant where redundant trains of systems

necessary to achieve and maintain safe shutdown were located. The
|

degree to which the IP plants comply with the requirements of

Appendix R is the subject of a continuing dialogue between each IP

licensee and the NRC sta##.

Section III G of Appendix R identifies fire protection for the safe

shutdown capability and Section III L identifies the requirements

for acceptable alternate and dedicated shutdown capabilities.

Section III G requires that a licensee reanalyze fire areas of the

plant to assure that one train of systems necessary to achieve hot

shutdown conditions is free of fire damage and systems necessary to

achieve and maintain cold shutdown conditions can be repaired within

72 hours. Where the fire protection of redundant trains of safe

shutdown systems and their associated circuits in an individual fire

area is insufficient to satisfy the above goal, an alternate or

dedicated shutdown capability which is independent of the fire area

is required. Section III L requires that during post-fire shutdown,

the reactor coolant process variables be maintained within the
.

.
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limits predicted for a loss of normal a.c. power and that the

fission product boundary should not be affected.

Q.18 Do the Indian Point plants comply with the requirements of

Section III G of Appendix R?

A.18 The situation is different for the two units. For Unit 2, the NRC

Pre-Appendix R Safety Evaluation Report (SER) of January 31, 1979

indicated the licensees' comitment to provide alternative shutdown

capability for several areas. This SER did not evaluate the plant

against Section III G fire protection requirements.

By letter dated March 19, 1981 the licensee indicated that the

Indian Point 2 plant was bi full compliance with Section III G of

Appendix R. However, NRC staff review of the licensee's March 19,

1981 letter and the licensee's responses to NRC request for

additional information concerning alternative shutdown capability

indicated that this capability is not in full compliance with

Section III G of Appendix R. For example, the alternative shutdown

capability is not consistent with the <taff's position on

implementation of Appendix R in the following areas of the Indian

Point 2 plant:

1. control room

2. diesel generator area

3. cable spreading room

J
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4 switchgear room

5. electrical cable tunnel

These areas are inconsistent with the staff's position on

(1) repairs while in hot shutdown, (2) types of allowable repairs,

(3) instrumentation needed for safe shutdown, and (4) associated

circuits.

Q.19 When will the Indian Point Unit 2 plant meet Appendix R?

A.19 The staff is presently reviewing the licensee's alternate shutdown

capability. The licensee was requested to provide additional

clarification concerning select aspects of the alternate shutdown

concept. This information was provided in a letter dated

January 10, 1983. Based on the nature of the existing fire

protection systems in the plant, a number of exemption reouests were

submitted for some of the fire protection requirements of Appendix

R. Upon completion of the review of the alternate shutdown

capability, including the exemption requests, an SER will be issued.

If the SER identifies the need for alternate shutdown capability

modifications or the need for a dedicated shutdown capability, the

,
licensee will be granted 6 months to submit design descriptions of

1

the modifications. The licensee would have to implement any needed

modifications according to the schedule delineated in 10 CFR 50.44.
I Pending completion of the staff's final evaluation and the

implementation of any modifications, the staff has developed

recommendations for an interim course of action that would reduce

- .__ _ - _ _ .
_
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!
the risk of core melt due to fire. These recomendations were based

i on the findings of a site visit and a meeting with representatives

; of the licensee on July 13, 1982. The IPPSS postulated that the

loss of the reactor coolant pump (RCP) seal would result in a LOCA

due to the inability to restore power, in a timely manner, to the

component cooling water pumps, charging pump and service water

pumps, as a direct consequence of a fire in such critical areas as

the switchgear room, the electric tunnel, or the cable spreading,

'

room. The staff recomendations transmitted to the licensee in a

letter dated August 10, 1982 identified specific plant modifications

and procedures that would provide a more timely method of getting

power to essential pumps necessary for safe shutdown and prevent the

loss of the RCP cooling. These modifications are predicated on the

use of the on-site gas turbine as an alternate power source in the

event a loss of normal emergency power occurs, concurrent with loss

of offsite power. Speci#ically, the modifications include the

provision of hard wire connections from local junction boxes to:

1. the service water pump for secondary cooling of the
'

component cooling water system

2. the component cooling water pump for cooling of the RCP

seals

3. the charging pump for the reactor coolant pump seal

injection and primary system makeup and boration.

(
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These pemanent hard wire connections would permit use of the backup

power supply by manual transfer from the nomal power supply via a

transfer switch.

In addition to these modifications the staff recomended that

| operating procedures be developed which identify the various actions

required for alternate safe shutdown and contain steps that should

be taken to start up and provide the on-line service of the gas

turbine after a fire.

The licensee completed the above modifications prior to startup from

the most recent refueling outage.

Q.20 Were you able to estimate the effects that these codifications would

have on fire risk?

A.20 We estimated the effects of these modifications on IP 2 in two

different ways. The first way was qualitative, and implicit in the

process of staff review of the interim modifications. The review

resulted in the staff judgment that the modifications would yield

substantial reductions in core melt frequency.

The second way that we estimated the effect of the modifications was

to directly estimate the expected reduction in core melt frequency

using the PRA model. We estimated the post-modification core melt

frequencies both based on the IPPSS estimates, and based on our

reestimates.
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Table 4 shows the estimated mean core melt frequencies for fire

sequences for Unit 2. The " base case" results on the left repeat

the estimates from IPPSS and NRC/Sandia as given in Table 2. The

two right hand columns show the estimates for both the IPPSS and

NRC/Sandia cases, with consideration of the modifications. For the

IPPSS case, the modifications reduce the total estimated core melt

frequency from 2.2 x 10-4 to 2.5 x 10-5 , which is roughly an order

of magnitude. For the NRC/Sandia case the corresponding reduction

is from 4.5 x 10-4 to 7.0 x 10-5 ,

.

.

- _ _ _ _ . - _ - _ - _ - - _ _ _ - - - _ _ - -
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Table 4. MFAN CORE MELT FRE0VENCIES FOR FIRE SEQUENCES, IP UNIT 2

BASE CASE WITH MODIFICATIONS

Plant

Damage IPPSS NRC/Sandia IPPSS* NRC/Sandia

State Estimate Reestimate Estimate Ree:timate**

E 1.4 x 10-4 4.0 x 10-4 4.6,x 10-6 2.4 x 10-5

EC 1.1 x 10-5 1.1 x 10-5 1.1 x 10-5 1.1 x 10-5

LF 4.8 x 10-5 Included in E Included in E-

EF 8.4 x 10-7 6.4 x 10-7 2.2 x 10-6*** 6.4 x 10-7

EFC 6.4 x 10-6 3.4 x 10-5 6.4 x 10-6 3.4 x 10-5

TOTAL 2.2 x 10-4 4.5 x 10-4 2.5 x 10-5 7.0 x 10-5

t

*As described in Consolidated Edison letter dated October 8,1982, from
| J. D. O'Toole to S. A. Varga (NRC Operating Peactor Branch No.2 , Division1

of Licensing), using the estimated unavailability of 4.6 x 10- presented
in the O'Toole letter.

**Using the Sandia estimated unavailability of 5.5 x 10-2 for the proposed
plant modification.

*** Consolidated Edison October 8th evaluation combined SLF and SEF states and
assigned these states to SEF, which is designated "EF" in this table.

Q.21 What is the situation with regard to Appendix R compliance for
|

| Unit 37
|

A.21 The formal response from the licensee to NRC regarding the extent of|

|

| compliance with Appendix R, dated July 1,1982, is under review by

the staff. Additional information was provided by the licensee in a
|

|

I

_.
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meeting with the staff on September 24, 1982 and in letters dated

October 29 and November 22, 1982.

The licensee has proposed a possible method to achieve compliance

with Appendix R (with exemptions). This method is based on

providing a new or an alternate means of power to essential equip-

ment such as the component sooling pumps, charging pumps, and the

instrumentation power cabinet in the penetration area. The intended

power source for this concept is proposed to be an onsite trans-

former supplied by two independent offsite power sources. Since

Section III L of Appendix R requires that an alternate shutdown

capability trust accomodate post fire conditions where offsite power
I
'

is not available for 72 hours, this method would not comply with the

rule. However, we have informed the licensee that it would be an

|
acceptable intbrim measure to reduce fire risk, pending the

licensee's implementation of modifications that would comply with

the technical requirements of Appendix R. We have requested that

the licensee submit an acceptable proposal for meeting Section III L

prior to startup after the current outage. We expect that plant

modifications necessary to implement the interim measure will also

be completed prior to s+artup after the current outage.

Q.22 Pending completion of the staff's final evaluation of these

proposals and exemption requests, is there any preliminary

indication concerning the possible effect that these proposed

modificatians would have on fire risk?

|
|
|

[
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A.22 Since the NRC staff evaluation of the Unit 3 proposal is incomplete,

the analysis performed to estimate the effect of these modifications

must be considered to be preliminary and based on an unsubstantiated

assumption that the modifications would be successful.

Table 5 shows the estimated mean core melt frequencies for fire;

sequences for Unit 3. The " base case" results on the left repeat

the estimates fron IPPSS and NRC/Sandia as given in Table 2. The

two right hand columns show the estimates for both the IPPSS and

NRC/Sandia cases, with consideration of the modifications. For the

IPPSS case, the modifications reduce the total estimated core melt

frequency fron 9.9 x 10-5 to 7.1 x 10-6 For the NRC/Sandia case.

the corresponding reduction is from 3.8 x 10-4 to 4.3 x 10-5 ,

I

i
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Table 5. MEAN CORE MELT FREQUENCIES FOR FIRE SEQUENCES, IP UNIT 3,

i

~

BASE CASE WITH MODIFICATIONS

Plant

Damage IPPSS NRC/Sandia IPPSS* NRC/Sandia

State Estimate Reestimate Estimate Reestimate**

E 9.7 x 10-5 3.6 x 10-4 5.5 x 10-6 2.5 x 10-5

EFC 1.6 x 10-6 1.8 x 10-5 1.6 x 10-6 1.8 x 10-5

.

TOTAL 9.9 x 10-5 3.8 x 10-4 7.1 x 10-6 4.3 x 10-5

*Using the estimated unavailability of 4.6 x 10-2 selected by Indian Point,
Unit 2, for the proposed plant modification.

**Using the Sandia estimated unavailability of 5.5 x 10-2 for the proposed
plant modification.

Q.23 What impact does compliance with NRC regulations have on fire risk

at IP?

A.23 The achievement of regulatory compliance is completely separate from

conducting PRA. Although the regulations do not define the level of
|
'

risk, they are intended to limit risk. When backfits to achieve

| compliance with the fire protection requirements of Appendix R have

been implemented, the staff believes that fires will no longer be a

dominant contributor to the risk of core melt at IP.

Q.24 What are your 12 principal conclusions?

|

_ . _
. _ _ _ _ _ _ . _ _ _ _ _ , _ -
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A.24 Our principal conclusions regarding the fire contribution to risk at

IP may be summarized as follows:

1. The IPPSS PRA is state-of-the-art. We disagree with some IPPSS

results, but the extent of disagreement is small in relation to

the uncertainty regarding the estimates.
;

1

2. Although we cannot estimate the fire contribution to core melt

frequency with precision, we agree that fire is a dominant

contributor to risk at IP, and that the IP 2 fire risk appears

to be greater than that for IP 3.

3. PRA is an excellent tool for qualitative analysis of plant

vulnerabilities to fire. For example, PRA identified the'

switchgear room and the electrical tunnels as the principal

fire risk areas.

.

4. We need to rely on regulatory compliance to achieve fire

safety. The level of risk is a moving target because of

ongoing regulatory activity. We believe that current

regulatory efforts will reduce the fire risk at IP so that it

will no longer be a dominant risk contributor.

, Q.24 Does this conclude your testimony?
|

| A.24 Yes.
|

|

.

- _ _ . ._ . . _ _ ---



PROFESSIONAL QUALIFICATIONS

SENJAMIN BUCHBINDER

U.S. NUCLEAR REGULATORY COMMISSION

My name is Benjamin Buchbinder. I have 27 years of experience in the
application of risk analysis, systems reliability analysis, probability,
statistics, and applied mathematics to a variety of areas in both the public
and private sectors. These areas include fire technology, public health,
aerospace and' defense, and most recently, nuclear power plant safety.

My present position is Chief, Risk Methodology and Data Branch, Division
of Risk Analysis, Office of Nuclear Regulatory Research. I have held that
position since joining the NRC in January 1982. The work of the Branch
includes reactor safety research in the areas of risk analysis methodology
development and data use.

Prior to joining NRC I worked for approximately nine years at the Center for
Fire Research, National Bureau of Standards. For the first 2h years I
served as a mathematical statistician and computer systems analyst, directing
projects in fire hazard analysis. I then served as Head, Fire Hazard Analysis
Group for Sh years, planning and directing analytical studies of the causes
and consequences of fire accidents. Having been awarded a Commerce Science
Fellowship, I spent 10 months in a developmental assignment at the Materials
Transportation Bureau, U.S. Department of Transportation. This Bureau is,

! responsible for the regulation of the transportation of hazardous materials
and for pipeline safety. I established a new Office of Regulatory Planning
and Analysis for the Bureau, and served as its first Acting Director. Upon
my return to the National Bureau of Standards in July 1981, I was appointed
Associate Director for Program Planning in the Center for Fire Research.
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Prior to my National Bureau of Standards experience I held a variety of
positions in the private sector from 1957 to 1972, performing systems analysis
and reliability analysis. While with the General Electric Company in Florida
working on the Apollo program, I served as Assistant Professor of Statistics
on the adjunct staff of the University of Florida, teaching graduate level

| courses for five years. I served as a statistician in the Commissioned Corps
of the U.S. Public Health Service from 1955 to 1957.

I hold a BA degree in Mathematics from Brooklyn College, and an MS degree in
Statistics and Computer Science from the University of Pennsylvania.

I am a member of the American Statistical Association and the Institute
of Mathematical Statistics.
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PROFESSIONAL QUALIFICATIONS OF

DENNIS J. KUBICKI

CHEMICAL ENGINEERING BRANCH

DIVISION OF ENGINEERING

,

I am a Fire Protection Engineer in the Chemical Engineering Branch of the
Division of Engineering, Office of Nuclear Reactor Regulation, U.S. Nuclear
Regulatory Commission. In my present position, I have responsibility for
performing safety reviews and evaluations of the fire protection programs of
nuclear power plants. This includes the determination of the degree of con-
formance of the plants with applicable NRC fire protection guidelines and
requirements.

I graduated from Illinois Institute of Technology in 1974 with a B.S. degree
in Fire Protection and Safety Engineering. I have a Master's Degree in
Business Administration from the University of Maryland, and I am working
toward a Master's Degree in Safety from the University of Southern California
(Eastern Division).

From 1974 to 1977 I was employed by Insurance Services Office of Maryland as a
Fire Protection Engineer, responsible for the evaluation of the fire protection
for diverse building types and occupancies. My work also included surveying
municipalities to assess the adequacy of local fire departments, water systems,
municipal fire alarm systems, and city-wide structural conditions as they
related to fire risk.

From 1977 to 1978 I was employed by the Maryland State Fire Marshal's Office
| as a Fire Protection Engineer, responsible for evaluating the fire safety of

health care facilities, such as hospitals, nursing homes and state mental
institutions.

1

From 1978 to 1980 I was employed by the General Services Administration of
the U.S. Government where I was responsible for the fire protection of nearly
150 buildings that were owned or leased by the Government. This included the
design and testing of fire protection systems, the evaluation of structural
conditions and occupancy hazards as they related to life and fire safety, the -
investigation of fires, and the development of fire protection policy.

From 1980 to 1982 I was the Assistant Manager, Industrial and Fire Safety, in
the NASA Safety Office. My responsibilities included the development of fire
protection and life safety policies for NASA field installations; the evalua-
tion of the safety programs at NASA field installations; the review of proposed,

| fire protection projects, equipment and apparatus; participation in fire and
! accident investigation boards; and research to provide solutions to unique

fire protection problems.!

I have attended numerous fire protection and irdustrial and life safety seminars.

'
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I am a member in the National Fire Protection Association, the Society of Fire
Protection Engineers, and the American Society of Safety Engineers.

~

I have had several articles published in Professional Journals. The two most
recent were published in the May 1982 and July 1981 issues of Fire Journal
entitled: " Life Safety for Buildings, Passenger Vessels and Transport Aircraft,
A Comparative Analysis" and " Fire Protection and Emergency Rescue Planning for
the NASA Space Shuttle," respectively.

.
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