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BROWNS FERRY NUCLEAR PLANT FIRE
Part 1

TUESDAY, SEPTEMBER 16, 1875

CoxgRress oF THE UNITED STATES,
Joixt ComMITTEE 0N ATOMIC ENERGY,
Washington, D.C.

The Joint Committee met at 10 a.nt.. pursuant to call. in room S—07.
the Capitol. Senator Joseph M. Montoya. presiding.

Present : Senators Montoya. Baker. and Case: and Representatives
Price, Young. Horton. and Anderson.

Also present : George F. Murphy, Jr.. executive director: James B.
Graham. assistant’ director: Wilham J. Parler. committee counsel:
Norman P. Klug and Stephen .J. Lanes. technical consultants; and
James K. \Asselstine. assistant counsel.

OPENING REMARKS BY SENATOR MONTOYA

Senator MoxToya. The Joint Committee will be in order.

The committee meets this morning to receive testimony on the cir-
cumstances surrounding the fire which occurred on March 22, 1975, at
the TVA’s Browns Ferry Nuclear Plant, located near Athens, Ala.

In the development of our Nation’s civilian nuclear power program.
the paramount consideration should and must be nuclear safety. 1
believe that we have had an excellent safety record. as witnessed by the
fact that no one has been killed or injured in a nuclear accident at a
commercial powerplant. However, the fire at Browns Ferry is a strik-
ing example of how things can and do go wrong. In this connection.
we want to examine three basic issues:

First. the factors that caused the fire to get out of control and the
response to it.

Second. the impact of the fire on the nuclear reactors at the site and
how many of the defenses in depth were breached. -

And, third. the relationship of this accident to our nationwide
nuclear power progran. o )

As I understand it the fire began by the use of an almost primitive
inspection technique of holding a candle close to a hole which con-
tained flammable material. The initial attempt to beat out the flames
was made by using a flashlight. When that failed. rags were used to
attempt to stifle the flames. And when that effort wax unsuccessful.
one 0} the men attempted to actuate the carbon dioxide fire control
system. only to find that the power had been cut off and a metal plate
had been placed over the CO. controls so they could not be immediately
activated. This became the genesis of the disabling of the multi-
million-dollar plant.

(1)
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I might say parenthetically that I wonder what odds Dr. Rasmussen
might assi%n to such a chain of events occurring at one of the Nation’s
newest nuclear facilities.

On the broader issue of whether or not the fire could have resulted
in the loss of effective control over the nuclear reactors, even more
disturbing questions must be explored today. We would particularly
like to find out which systems were a\'ailabf; for cooling the reactors
and which were not available at various times during the fire.

In this connection, there are indications that there may have heen a
period of several hours after the start of the fire when only one nor-
mally operating system capable of supplyirg cooling water was avail-
able to remove the heat that continued to{)c generated after the control
rods were inserted to shut down the reactors.

The scope, magnritude, and implications of this fire are of consider-
able importance fo. the development of commercial nuclear power in
the United States. The direct cost of the fire is estimated at about $10
million. The indirect cost of providing replacement power may run
as high as $10 million per month.

The information presented to the committee raises serious ques-
tions concerning the quality of the regulatory review and inspection
system. Prior to issuing a license to operate a nuclear power reactor,
the NRC must find that “the facility authorized has been constructed
and will operate in conformity with the application as amended |
in conformity with the provisions of this act and the rules of the
Commission * * *7 _

Serious questions appear to be raised regarding compliance with the
foregoing by the following:

a. The final design of the reactor which was approved apparently
did not meet regulatory requirements.

b. The inspection procedures apparently did not reveal that certain
aspects of the plant did not meet regulatory requirements.

c. Apparently the regulatory review process did not require effec-
tive emergency rrocedures either on the part of the applicant’s on-
station personnel or steps to insure that coordinated actions would be
taken by State and local officials. ‘

We have reports of the Nuclear Regulatory Commission.' the Ten-
nessee Valley Authority? and the Nuclear Energy Liability and
Property Insurance Association (NELPIA).> which we will include
in the record of today’s proceedings. together with other related
documents.

Our first witness today will be Chairman William Anders and his
stafl of the NRC. followed by TVA Chairman Wagner and his asso-
ciates, and Aubrey V. Godwin, who will be representing the State of
Alabama.

Before we proceed any further T would like to have incorporated
in the record at this point an opening statemeat by Senator Baker who
is attending another committee meeting and is unable to be here with
us this morning at the opening of this session. The statement will be
made a part of the record at this point.

I See Appendix 6.
? Ree Appendix 7.
! Ree Appendix R.
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. [ The prepared statement of Senator Baker follows:]

STATEMENT BY SENATOR BAKER

I want to thank the witnesses who are appearing before the committee today
for their participation in the development of the record on a very important
subject. I look forward particularly to l-earing from representatives of the Ten-
nessee Valley Authority which has long served the people of my State and
region.

As a member of the Joint Committee and one of the congressional representa-
tives of the area served by TVA, I personally visited and inspected the Browns
Ferry site after the unfortunate fire. I am therefore looking forward to hearing
and reviewing the testimony to learn bow the details of the preliminary investi-
gation compare with the impressions I may have formed on the basis of my visit
to the site. I want to recognize and express my admiration for the devoted and
beroic efforts of the TVA and other personnel who fought the fire under the most
dificult circumstances and shut down the plants under extreme and extraordi-
nary conditions and did so without any off-site damage to property or injury to

people. :
I am sure that there will be explanations in the hearing which would be viewed

either as passing the buck for the cause of the fire and its regrettable economic
consequences, or a8 Monday morning quarterbacking. But I would hope that the
record which will be developed at these hearings will clearly show that the ulti-
mate ohjective of them is to learn for the future by the experiences of the past.
Certainly in an area such as nuclear reactor safety, it ix Important that all
channels of commuication—with the Executive Branch, the nuclear industry. the
Joint Committee, Interested States and interested members of the public—be
used so that nuclear power can continue to be developed safely and reliably.

Senator MoxToYA. Mr. Young, do you wish to make a statement?

Representative Yot~xe. Mr. Chairman, you prefaced your opening
statement by naturally saying what you understood the facts to be.
I just want to say that you gave a very graphic description of what
I understand the facts to be, too. I just wanted to ask, Chairman An-
ders, is that your understanding of those facts generally speaking?

Mr. Axpers. The facts as portrayed by Senator Montoya generally
reflect my understanding of the situation. Some of the conclusions the
Senator expressed which were drawn from those facts might be dis-
cussed further. The purpose of our being here today is to bring out
the facts that we have E)(:md to date and to suggest to you some of
the conclusions that are emerging with regard to improving our own
regulatory process that the Senator mentioned.

Representative Yor~a. I appreciate that and I understand that to
be correct. I wanted to be sure we were getting off with a common
understanding of the facts as they did occur, separate and apart from
the conclusions that might be reached. :

Thank you, Mr. Chairman.

Senator MoxToYA. You may proceed, Mr. Anders.

STATEMERT OF HOR. WILLIAM A. ANDERS, CHAIRMAN, ACCOM-
PANIED BY DR. EDWARD A. MASOR, COMMISSIONER; DR. DON-
ALD F. KNUTH, DIRECTOR OF OFFICE OF INSPECTIOR AKD EN-
FORCEMENT; BENARD C. RUSCHE, DIRECTOR, OFFICE OF
NUCLEAR REACTOR REGULATIOR; AND DR. STEPHEN H.
HARAUER, TECENICAL ADVISOR TO THE EXECUTIVE DIRECTOR
FOR OPERATIONS

Mr. A~xpers. Chairman Montoya and members of the committee,
first I would like to introduce the other members of the Nuclear Reg-
ulatory Commission and the staff who are with me at the front table.
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I have on my left Commissioner Mason, whom you have met before.

I have on my right Dr. Don Knuth, who is the Director of our Office
of Inspection an(F Enforcement—that part of our organization con-
ducting the investigation. :

On his right is Mr. Benard Rusche, who is Director of the Office of
Nuclear Reector Regulation.

- And on my far left is Dr. Steve Hanauer. who is Chairman of the
Special Review Group which we will talk about here a little later.

Gentlemen. I plan to present a very brief overview of the fire that
occurred at TVA Browns Ferry Units 1 and 2 located near Decatur,
Ala. Members of the NRC stafl will follow my remarks with additional
details of the fire inspection and subsequent NRC actions. In general.
we would plan. with your permission. to summarize the more volumi-,
nous and detniled remarks submitted for the record if you wish.

Senator MoxTtova. Your statement will be made part of the record
if there is no objection and you may proceed to summarize your state-
ment in any way that you wish.

Mr. Axprrs. Mr. Chairman. as for our more detailed and technical
statements, they are quite voluminous. We would plan to summarize
them if that is all right with vou.

Senator MoxTova. Withont objection, you may do so.

Mr. Axpers. In summary, the fire started about noon on March 22,
1975. by workers nsing a candle to test the effectiveness of an air seal
around electrical cable penetrations between the cable-spreading room.
which is located below the control room. and the Unit 1 secondary con-
tainment building. Air flow through the seal resulted in the fire spread-
ing along the insulation on the cables into an adjoining equipment
room of the Unit 1 secondary containment building. The fire burned
in electrical eable trays for approximately 7 hours until it was
extinguished.

Both operating reactors were manually shut down shortly after the
fire started. We will have more detailed information on that from Dr.
Knuth as we go along. '

Dsimage to certain electrical power and control cables prevented the
use of normal and some backup cooling systems. including ECCS
components. which, of course. were not neceded to perform their design
mission. However. the reactor core was adequatelyv cooled at all times.
and thus, there was no damage to the nuclear fuel nor release of radio-
activity asa result of the fire.

Damage was primarily to certain electrieal cables, and was localized
in an area roughly 40 by 20 feet in an equipment room within the
Unit 1 secondary containment building. Outside this area, there was
essentially no other damage. though some equipment required cleaning
as a result of soot. There was no fire or soot damage within the pri-
mary containment of the reactor. :

The Nuclear Regulatory Commission immediately initiated an ex-
tensive investigatory program, part of which has been completed.
which we are here to report to vou today. '

Other elements are still being carried out and we will be talking
about those.

T might add. Senator, that shortly after the fire T went down to the
Browns Ferrv site to get a firsthand view of the situation and also to
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insure that our investigation was procecding adequately, I might also
note that Senator Baker was there with me.

NRC INVESTIGATION ACTIVITIES

Now. our investigatory program consists of three major and essen-
tially parallel eflorts. ,
The first of these was an investigation to determine what happened
at the Browns Ferry nuclear plant. This investigation was conducted
by the Oftice of Inspection and Enforcement with the assistunce of out-
side experts. It considered the events leading to the fire, the firefighting
eflorts. the sequence of operational events. and problems experienced
with the reactors, the interaction between the two reactors. and the re-

sponse of TV A, State. and local authorities. :

This phase of the three-part effort has Leen completed and sum-
marized in a report published July 25. This report has been made pub-
licly available and widely distributed. - -

In addition. shortly after the fire, two bulletins® were issued to
licensees of all operating plants to assure that they were aware of the
Browns Ferry fire and that their attention was directed to areas of
concern based on the initial evaluation of the fire. Dr. Knuth. Director
of our Office of Inspection and Enforcement will present additional
details of this investigation and related actions.

The second effort is being performed by the Office of Nuclear Reac-
tor Regulation and has as its objective to assure that a safe plant con-
figmration was attained and maintained subsequent to the fire.

Additionally. this effort is to assure safety during equipment re-
moval and to approve design changes for restoration of these plants to
operational status by TV.A. The first part of this objective has been
attained. and the last part is currently under wayv. Mr. Rusche, Direc-
tor of our Office of Nuclear Reactor Regulation. will further describe
the status of the licensing effort to restore these two reactors to an op-
erating condition after vou finish with Idr. Knuth.

The third effort concerns that of a special review group established
to evaluate the results of the various investigations and other input in
order to develop appropriate recommendations concerning improve-
ments of a generic nature in NRC technical requirements. policies. and
procedures.

T might add that in contrast to the fire investigation which was
focused npon the Browns Ferry units in Alabama. this phase of the in-
vestigation is focused backward and introspectively on the Nuclear
Regilatory Commission itself.

This effort is well under way and miost of the technical evaluation of
the canses of the fire and subsequent events have been completed. T ex-
pect their report documenting these recommendations to be published
mm early November. Dr. Hananer. the chairman of the Special Review
Group. will discuss the progress and direction of this effort in more
detail as our last witness today.

As T noted, two of these major efforts, the licensing activity and
the generic review are not vet complete and therefore the views at
this time must be somewhat general and tentative in nature. But. we
can state now that there was no nuelear fuel damage nor radiologieal
consequences as a result of this fire and that the safety margins in-

V Ree Appendix 3 for inspection hulietine.
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herent in the Browns Ferry reactors were sufficient to protect public
health and safety—although they were not adequate to prevent
localized damage within the plant and loss of generating capacity.

We believe that this unfortunate and serious occurrence has shown
that the reliance on the defense-in-depth concept is sound for the pro-
tection of public health and safety. It is also our view that such a fire
at another nuclear plant is unlikely, and even if one would occur, pub-
lic health and safety is not likely to be affected.

Further. both the likelihond and consequences of any future fire
should be reduced as a result of this fire investigation and related cor-
rective actions. In this regard, our studies of this fire and its implica-
tions is expected to result in a determination that some additional
plant measures and changed NRC practices are needed. as will be
discussed in subsequent NRC testimony. Based upon the results of
work to date, staff has concluded that there is no need for NRC to
suspend or restrict operation at other nuclear powerplants.

Mr. Chairman. I would like to now introduce Dr. Knuth who will
present further details concerning the investigation and actions by

the Office of Inspection and Enforcement which he heads. As I said

earlier, he will be followed by Mr. Rusche and Dr. Hanauer.
[ The forma)l statement of Chairman Anders follows:]

STATEMENT oF WILLIAM A. ANDERS, CHAIRMAN, U8, NUCLEAR RFEGULATORY
CoMM18BION

Mr. Chalrman. and members of the Committee, let me first introduce the other
Commissioners and the members of the staff who are with me.

I will present a very brief overview of the fire that occurred at TVA's Browns
Ferry Units 1 and 2 located near Decatur, Alabama. Members of the NRC staff
will follow my remarks with additional details of the fire inspection and sub-
sequent NRC actions. In general, we would plan with your permission to sum-
marize the more voluminous and detalled remarks submitted for the record.

The fire wax started abut noon on March 22, 1975. by workers using a candle
to test {he effectivenexs of an air real around electrical cahle penetrations hetween
the cable spreading room, which Is located below the control room. and the Unit
1 secondary containment bhullding. Alr flow through the seal resulted in the fire
spreading along the insulation on the cablex tnto an adjoining equipment room of
the Unit 1 secondary containment hullding. The fire burned in electrical cable
trays for approximately seven hours until it war extinguished.

Both operating reactors were manually shutdown shortly after the fire started.
Damage to certain electrical power and control cables prevented the use of nor-
mal and some backup cnoling systems, including ECCS components, which, of
course, were nnt needed to perform their design mission, However, the reactor
core was adequately cooled at all times, and thus there was no damage to the
nuclenr fuel nor releare of radioactivity as a result of the fire. Damage was pri-
marily to certain electrical cables, and wag lncalized in an area roughly 40 ft. hy
20 ft. in an equipment room within the Unit 1 secondary containment building.
Outside thix area, there was esxsentially no other damage. though some equipment
required cleaniag RR & result of sont. There was no fire or root damage within
the primary containment of the reactor. ’

The NRC immediatelr initiated an extensive investigatory program, part of
which har been completed. Other elements are still heing earried out. The pro-
gram consisrs of three major paraliel efforts. "

The first of these wag an investigation to determine what happened at the
Browns Ferry nuclear plant. This investigation was conducted by the Office of
Inspection and Enforcement with the assistance of outride experts. It considered
the events leading to the fire. the fire fightihg efforts, the sequence of operational
eventa and problems experienced with .the reactnrs, the interaction between the
two reactors. and the respanse of TVA, state and local authoritier. This phare
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of the three-part effort has been completed and summarized in a report pub-
lished July 25. This report has been made publicly available and widely distrib-
uted. In addition, shortly after the fire, two bulletins were issued to lirensees of
all operating plants to assure that they were aware uf the Browns Ferry fire and
that their attention was directed to areas of concern based on the initial evalua-
tion of the fire. Dr. Knuth, Director nf our Office of Inspection and Enforcement
will present additional details of this investigation and related actions.

The second effort is being performed by the Office of Nuclear Reactor Regula-
tion and has as its objective to assure that a safe plant configuration was attained
and maintained subseguent to the fire. Additionally, this effort is to arsure safety
during equipment removal and to approve design changes for restoration of these
plants to operational status by TVA. The first part of this objective has been
attained, and the last part is currently underway. Mr. Rusche, Director of our
Office of Nuclear Reactor Regulation, will further describe the status of the
licensing effort to restore these two reactors to an operating condition.

The third effort concerns that of a Special Review Group established to evalu-
ate the results of the various investigations and other input in order to develop
appropriate recommendations concerning improvements of a generic nature in
NRC technical requirements, policies, and procedures. This effort is well under-
way with most of the technical evaluation of the causes of the fire and subsequent
events completed. ;s expect their report documenting these recommendations to be
published In early November. Dr. Hanauer, the Chairman of the S8pecial Review
Group, will discuss the progress and direction of this effort in more detail.

As I noted, two of these major efforts, the licensing activity and the generic
review are not yet complete and therefore the views at this time must be some-
what general and tentative in nature. But, we can state now that there was no
nuclear fuel damage nor radiological consequences as a result of this fire ang that
the safety margins inherent in the Browns Ferry reactors were sufficient to pro-
tect public health and safety—although they were not adequate to prevent
localized damage within the plant and loss of generating capacity.

We believe that this unfortunate and serious occurrence has shown that the
reliance on the defensre-in-depth concept is sound for the protection of public
health and safety. It s alsn our view that such a fire at another nuclear plant
ir unlikely, and even if one would accur, public health and safety is not likely
to be affected. Further, both the likelihood and consequences of any future fire
should be reduced asx a result of this fire investigation and related corrective
actions, In this regard, our study of thix fire and its implications are expected to
result in a determination that some additional plant measures and changed NRC
practicex are needed. as will be dixcussed in subsequent NRC testimony. Based
upon the rekults of work to date, staff has concluded that there is no need for
NRC to suxpend or restrict operation at other nuclear power plants,

Iet me now introduce Dr. Knuth who will present further detallg concerning
the investigation and actions by the Office of Inspection and Enforcement, which
he heads. He will be followed by Mr, Rusche, Director of our Office of Nuclear
Reactor Regulation, the group involved in assuring the zafe design of the Browns
Ferry reactors and approving the needed plant modifications, and then by Dr.
Hanauer, Chalirman of the Browns Ferry Special Review Group, who will discuss
the generic implications. :

Senator Moxtoya. Chairman Anders. may T ask vou just three or
four questions before we proceed with Dr. Knuth.

Now, are there any fundamental changes in design criteria or safety
approaches called for as a result of this fire?

CHANGFS EXPECTED

Mr. Axpers. Mr. Chairman, as T suggested in my testimony and as
will be discussed and summarized a little more graphically by the
following speakers. we would expect some changes in design criteria
as well as operational procedural changes to be identified for the.
Nuclear Regulatory Commission and our licensees.

When you use the term *fundamental.” it seems to imply that we
would expect to canse forced outages of the various plants that we
license. We would not expect our required changes to be of that
fundamental nature.
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On the other hand, our analysis is not yet complete and we reserve
the right to change our mind if more data emerge.

LENGTH OF INVESTIGATION

Senator MonTOYA. No'w, the fire occurred, as I understand, in March
of this year.

Mr. Anpers. March 22. : )

Senator MonTova. And you state that the investigation is stil] going
on. Now, why has it taken so long to conduct this investigation and
why hasn’t NRC concluded it and come up with some definite
recommendation

Mr. Axpers. Without seeming to be argumentative, Mr. Chairman, I
would say that this investigation is moving along very rapidly—some
would suggest possibly too rapidly. This is a very complicated tech-
nology. These units are intricately designed. This fire. though very
simple in its initiation, is very interwoven with the control and emer-
gency and operational circuitry and electrical control of the reactor.

If one compares this investigation with others that I have been
familiar with 1n the past—say in the aircraft investigation field—they
take much longer.

We had a rather basic policy decision to make initially in the Com-
mission as to how we would conduct the investigation. Should we—
in the pursuit of the more traditional approach—say nothing until
we had not only investigated the facts at the site of the accident: and
then, drawn from these facts, to go through the considerably more diffi-
cult process of establishing to what the facts pertain—that is the kind
of work Dr. Hanauer is doing—or should we make our findings avail-
able in a step-wise manner because of the interest in this event? Be-
cause of this accident’s potential significance we felt we should break
from the more normal and traditional approach and come out in this
three-phase manner.

We believe that the inyestigation is moving along very efficiently
and we would hope that the significant activity that Dr. Hanauer has
under way would be out forthwith. but we will not rush it in the
sense of moving too rapidly and drawing improper conclusions from
a very complicated situation.

Senator MoxTova. Well, do you have a time frame that you can tell
us about within which you will complete the investigation ¢

Mr. AxpErs. As T suggested in my testimony, we would expect to
have Dr. Hanauer’s report to us in early to mid November. On the
other hand, it is quite difficult to unravel the various complicated fuc-
tors that were involved. As I think you will see as we get into the
description of the event. it is quite complicated indeed.

Senator MoxTova: Isn't it of the essence that you expedite this
investigation ?

Mr. AxpErs. Certainly.

Senator MoxTova. And make certain recommendations. Because.
what affects Browns Ferry will affect other reactors in the country.

Mr. AxpErs. Yes, certainly. Of course. some recommendations are
already apparent. Mr. Chairman, and we are expediting this aspect.

Senator MoNTOYA. Are you passing on some of these recommenda-
tions to other people?

Mr. AxpErs. Yes. We are, of course, feeding all information which
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develops into our licensing group which Mr. Rusche keads. That in-
formation is feeding back into his analysis of the repair of Browns
Ferry reactors and of course into other actions and licensing activities
that they perform, as well as being used by Dr. Knuth’s inspection and
enforcement organization, which maintains cognizance over the op-
erating reactors. : ’ )

Senator MoxTora. Now, which specific recommendations are you
sending out to these other people, to these other reactor licensees
throughout the system, throughout the United States?

Mr. Axpers. There have been two bulletins released in addition to the
report and we would expect more direction to be released as the generic
process that Dr. Hanauer is conducting unfolds.

Senator MoxTtoya. All right. - ' :

Would you submit a digest of those new instructions and recommen-
dations for the record ¥ '

Mr. A~pers. Yes. sir, Dr. Knuth, who will be testifying as soon as
you like, has some of that information included in his prepared testi-
- mony which he has submitted for the record. If that is inadequate, we
will certainly develop it further.

Senator MoxToYa. Also please include the very specific things that
you recommend in addition to the digest.

Mr. AxpErs. Yes, sir.

[Information subsequently received follows:]

The information and recommendations provided to operating plants relative
to the Browns Ferry fire are contained in the following Qﬂice of Inspection and
Enforcement Bulletins which are enclosed for the record :*

IE Bulletin No. 75-04. Dated March 24, 1975.
IE Bulletin No. 75-04A, Dated April 3. 1975.

In addition, the Office of Nuclear Reactor Regulation has issued changes to
the Browns Ferry Nuclear Plent Technical Specifications as a result of the fire-
related safety analyses. These changes are detailed in Attachments 2 and 3 to
Mr. Ben Rusche’s prepared testimony.

NELPIA REPORT

Senator MoxToYa. Now, the Nuclear Energy Liability and Property
Insurance Association conducted an internal investigation of the
Browns Ferry fire. and their report 2 makes some strong recommenda-
tions for preventing and controlling the impact of future cable fires.

Would NRC comment as to what impact, if any, this report is having
on its review of the situation ?

Mr. Axpers. Yes. Could T have Mr. Rusche answer that because he
was more closely involved. -

Senator MoxToya. Sure.

Mr. Rusene. Thank you, Mr. Chairinan.

We have had the opportunity to review the report to which vou
referred. I can’t recall immediately. T believe there are some 35 to 40
recommendations made in the report. We certainly have studied those
recommendations carefully and T believe as you hear my testimony
and if you have the opportunity to review in detail the written testi-
mony we prepared for the record, I think you will see that we have

! See Appendix 2, thix volume,
3 8ee Appendix K for NELPIA report.
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concluded that some 20 or more of their recommendations clearly de-
serve adoption. On our own analysis we have included those kinds of
recommendations in the studies and licensing effort we have made for
Browns Ferry so we certainly have used the report. I might add that
we have notr;;ad the report available for a long time.

Senator MoxToYa. Now, were you in this type of work chrcking
these reactors before ERDA came into being and before the Nuclear
Regulstory Commission came into being? '

Mr. A~pers. Mr. Chairman, Mr. Rusche was brought onto the
Nuclear Regulatory Commission 3taff at the senior position he now
holds after the reorganization. He comes from an extensive nuclear
engineering management and environmental buckground. Dr. Knuth,
whose organization actually conducted the reactor inspections, was
with the Atomic Energy Commission prior to that time.

Senator MoxTOoYA. Now, the initial inspection of the TVA plant
was made on July 17 to 18, 1967. This is from Dr. Kruth’s testimony.
As of March 20, 1975. before the fire, 78 AEC or NRC inspections had
been performed at Unit 1,73 at Unit 2 and 58 at Unit 3.

NELPIA CRITIQUE

Now, the reports of these inspections are publicly available and they
document the inspection findings, items of noncompliance identified
and the resolution of enforcement actions that were taken. I would
like you to amplify upon these and also comment on your inspections
in light of the report of the Nuclear Energy Liability and Property
Insurance Association and more specifically their particular and well-
noted critique which is as follows: '

1. The cable spreading room (CSR) at Browns }.rry was considered to ne
poorly designed from an operational and fire protection standpoint.

2. The congestion in this CSR was inexcusable.

3. Such a messive array of cable trays in the abrence of aisles avolds any
realistic fire-fighting effort while subjecting firemen to possible Injury or even
loss of life. :

4. Unless automatic fixed fire extinguishment is provided to protect against the
hazards fnherent {n these rooms, a loxs beyond imagination should be anticipated.

To overcome such a catastrophe a first-clagrs, designed £nd appronved, automatic
fire protection system is needed.

Now then. there are some recommendations with respect to design
which T will not go into at this point. In light of the many inspec-
tions that were conducted, in fact T have a number here, 209 inspec-
tions——

Representative Youne. Excuse me, Mr. Chairman. That was prior
tothe fire?

Senator MoxToya. That is right, prior to the fire.

Now. why didn’t these inspections detect these deficiencies and why
was something not done by way of enforcement of any recommenda-
tion that you might have made in response to any findings pursuant
to these inspections? :

Dr. Kxotra. Mr. Chairman, Dr. Knuth from the Office of Inspection
and Enforcement. o

T would like to try to answer that question specifically. I do have,
of course. the data and the background summarized in my testimony
as to the part of the Office of Inspection and Enforcement. Onr phi-
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losophy in the inspection arena is to examine the performance of licen-
sees to insure that they are meeting regulatory requirements as im-
posed by the regulations and license conditions that appear In the
technical specifications of the license. ) .

Our philosophy is to take a sampling of selected areas for an in-
spection, and to do an in-depth inspection in those areas to find out if
the licensee is adhering to the requirements. i

Senator MoxTora. Let me ask you this question at this point then.
Do I understand from your testimony that you are saying that the
inspection system is strictly designed to make sure that the people
who are operating the reactor are complying with the regulations
then in force which you have promulgated and which they are subject
to?

Dr. KxtrH. Yes. sir. .

Senator MoxToya. Now, shouldn’t your inspection be extended be-
vond this sphere to find out what defects exist that are not covered
by the regulations? -

Dr. Kxuri. Yes. »

Senator MoxTova. Did you find any defects during your inspections
that might have called for stringent enforcement measures on your .

art ?

P Dr. Kxcra. Our inspection history of the Browns Ferry and other
plants during this period of time show that we did inspect against the
cable separation criteria. We selectively sampled certain areas of the
cable routing to make sure that the circuits were separate and met
the separation criteria. but i our sampling program that was in effect
at the time of Browns Ferry we did not specifically look at fire pro-
tection equipment.

The fire protection inspections, of course. in commercial nuclear
powerplants zre done by NELPIA and insurance companies who do
look at fire protection and they are looking at it mainly from the aspect
of property damage and protecting property. ,

Senator MoxToYA. Are you going to continue to depend on their
insrgctions or are You going to provide for in-house inspection by the
NRC? .

Dr. Kxcvrre. Let me just continue with my other thought. In the
case of Browns Ferry. they are self-insured. In that the NELPIA fire
underwriters did not inspect their plant, they are self-inspected as a
Government agency.

To respond to your second area, in our inspection program which
we now have before us. yes, we have included selective sampling of
fire protection equipment &s part of our routine program but again it
1s a selective sample. It is our philosophy again to make sure that
licensees are doing their job in management—In exercising their man-
agement responsibility—so it is an in-depth inspection.

Mr. Axpers. The short answer is ves. Mr. Chairman.

Rspresentative Horrox. Mr. Chairman, on that subject would you
vield?

Senator Mo~xToYaA. Yes.

Representative Horrox. T just really have one question to ask on
that subject with regard to the recommendations as to the cable fire.

-
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Has there been a recommendation that we eliminate the inspection
of these types of leaks by candles? ‘

Mr. ANDERs. Yes. '

Dr. KNTTH. Yes.

Representative Horrox. Could somebody spell that ont for us
briefly ?

Dr. Kxtvri. Yes. We issued a bulletin ? essentially the first working
day after the day of the fire. the 24th, which did indicate the cause of
the fire was by a candle. In our bulletin we emphasized the control of
fires not only from candles but from welding operations. cutting oper-
" ations. wherever vou might initiate a fire. They should be a part of
the procedure for the close control—work permit control—of the
use of open flames.

LEAKAGE INSPECTION THECHNIQUES

Representative Hortox. How do you inspect these types of leaks
now ? T wonld think with all of the technology we have. we onght to be
able to devise something better than a lighted candle, .

Dr. Kxvrin. Yes. There arve smoke generators. Theve are a lot of
techniques available that do not use an open flame.

lepresentative Horrox. That has been recommended by NRC?

Dir. Kxvrin Yes. sir.

Representative Horrox. Thank you, Mr. Chairman.

Representative Prick. But up to this time has the use of candles
heen a general practice?

Dr. KxtrH. In the utility industry iz general the use of a candle
for detecting air leaks into condensers was a fairly common practice.
T believe there were a number of utilities that used this technique not
only. in checking the condensers for vacuum but checking leakage In
other areas. T would not say it was common but 1t was not an uncom-
mon practice. '

Mr. Axpers. Mr. Chairman. just to pin down the fundamental ques-
tion that vou asked about. that 1s «whether we are evaluating our proce-
dures. T don’t believe I fully answered. Indeed. we are doing that. In
addition. T want to make it clesr that our present inspection philos-
ophy. the one that has heen used for vears and has heen developed by
the inspection and enforcement staff. follows from the approval of the
reactor design and of the utilityv’s proposed quality assurance system
by our licensing section. Once that approval 1s made and the plant is
leenged for construction. the leensee's guality assurance =vstem is set
np and operating, our inspector’s main task under the philosophy we
aperate is to inspeet that quality assurance process.

Now, additionally. in their inspections of the plant which are foensed
on the utility’s quality assurance management as opposed to quality
assurance product. the inspectors do witness activities and look for
unusual situations in the plant.

In the past we have relied on the independent fire insurance under-
writers as third party inspectors to review the firetighting equipment
and firetighting procedures. As Dr. Knuth has mentioned. the TV A

1 SKee Appendix 3.
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ax a self-insurer did not have this outside activity. As a result of our
review of this fire. we have expanded our present inspection activities
to include firefighting procedures and equipment in all plants. We
have the basic question of just how much we should do in this area vis-a-
vis the third party fire insurance underwriters to implement our over-
all mission of protecting public health und safety.

Senator MoxTova. Yes, but are you going to rely strictly on them
when we have a national responsibility of your organization to under-
take whatever inspection might be necessary even though it might be to
inspect the inspection activities of private industry? =

Mr. Axpers. Well, certainly we would not do it strictly that way.
Senator, and that is what I meant by saying that we have expanded
our present activities to include a more thorough inclusion of the fire-
fighting equipment and procedures. Just what the appropriate balance
between the NRC activity and the very highly qualified activity of
the tire underwriters where they actually do their inspection is some-
thing that we want to think about more and possibly talk to you more
as we proceed to strike that balance.

Of course, the problem here is that those third-party investigators
were not involved with TV plants becanse TV is self-insured.

PELAY IN USE OF WATER

Representative Axpersox. Mr. Chairman. may I ask a question at
this point ¢/

[ have read the charge that this fire could have been put out in 20
minutes, but that it burned for 6 hours because the people who were
fighting the fire insisted on using. I think it was. carbon dioxide and
chemicals and that had they used water as was reconimended and to
which the plant superintendent wonld not give his consent imtially.
that it wounld have been put out. as I sav. very promptly.

Were there instructions in the event of fire that requived this plant
superintendent to take this apparently erroneons position that he did!?

Mr. Axpers. Mr. Anderson. those factors are among the mformation
we planned to bring ont in a little more structured way by the oral
<UImary,

Representative Axpersox. T appreciate that. but we scem to have
wandered off in the area of asking all kinds of questions =0 I thought
it would not be inappropriate in view of the fact that we are talking
abont this general subject of criteria for ighting fires.

Mr. Axpers. et me give vou at least a partial answer to vour
question. Our investigators in their report, laid out the facts and tune
sequence of the fire damage. this report noted that water was used on
the fire at approximately 6 or ¥ hours after it started and it went out.
One coneclusion vou conld draw from this is that water should have
been used on the fire earlier. The hicensec’s considerations of why water
was not used or was us .l oig best asked of them. It was. as I under-
stand. an allowable * cefichting agent in their procedures. As 1
nnderstand it. their concern at the time was that possible additional
shorting of electrieal control cables might have occurred during the
more critieal early phase of the fire when the plant was being shut
down and conled down.
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So whether it was right or wrong, may not be answered since we will
never see the alternate course in history. Some people have one view,
some have another. I would be reluctant to draw a conclusion based on
the information I have seen so far. .

Representative Axpersox. But you say subsequent witnesses are
going to address themselves.

Mr. A~pers. Yes, and 1 would be——

Representative ANpersoN. It seems to me pretty basic that your
licensees have some knowledge as to how they fight one of these fires.

Mr. ANpErs. Yes. Personally I don’t think there was any unaware-
ness that water is generally not used in fighting electrical fires. The
question is what is more important at the time, putting out the fire
quickly and possibly exposing your system to more shorting by the
gresence of water or getting the system shut down and letting the fire

urn a little bit longer?

Representative AxpErsoN. Thank you. Mr. Chairman.

Senator MoxToya. Did you have any instructions with respect to the
use of water and in what circumstances it could be used ? '

Dr. KNvTH. No, we do not have instructions in our own internal or-
ganization that requires licensees to use or not use water. It is a decision
that the licensee makes.

Senator MoxToya. Why don’t you?

Mr. ANpERs. Mr. Chairman. there is an infinite combination of events
associated with problems in firefighting and our policy has generally
been to support the various rules of good practice established by such
organizations as the Fire Underwriters, and the American Soclety of
Electrical Engineers.

Senator MoxToya. What is their position on that ? :

Mr. Resene. Mr. Chairman. I doubt that the particular organiza-
tions to which you refer make a specific recommendation that is appli-
cable to every case. We are looking into this, however, in the re-
view of the restoration of the plant considering design features and I
will discuss these in my testimony. but we are going to recomimend and
require that Browns Ferry have water available for fighting fires in
this area as well as in the adjacent room in the reactor building.

Senator MoxTtoya. Does the Insurance Underwriters Association
that we have mentioned heretofore agree with that recommendation ?

Mr. Ruscnr. T believe that is so.

FLAMMABILITY OF POLYURETHANE

Senator Case. Mr. Chairman, since we are on this question I wish you

wovi)l]d comment on why this material is used since it is highly flam-
mable.
_ Mr. AxpErs. One of the things that Dr. Hanauer’s group is review-
Ing 1s just what information is available regarding fire retarding and
fire insulation material and to compare that against our specifications
which may possibly be inadequate in that respect.

Senator MoxToya. Well. following Senator Case. it would appear
that previous lessons in fire prevention relative to the use of polyure-
thane have not been learned by your organization and this raises con-
cern over whether other matters are improperly handled.
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Now, specifically the AEC reported in a health and safety bulletin®
in December 1963 that foamed polyurethane fires are difficult to con-
trol. Recommendations made then seem directly apge]icabl_e to Browns
’P;g{rg but there is no evidence that they had ever been considered by
AN A .

Now, the 1963 incident report pointed out the need for (a) a better
appreciation of polyurethane fire risks by all personnel involved, (h)
smoke ejecting equipment and additional portable breathing equip-
ment, (c¢) prompt notification of the fire department in case of any
small fire and (d) consideration of attaching polyurethane so that it
can be removed more easily in case of fire.

Now, what comment do you have on that?

Mr. Anpers. Well, the report recommendations in this area stand
and I support them. I would point out that this material can perform
a difficult mission in the sense of sealing intricate flow paths around
control cables going into reactor containment and therefore has merit
for use there. The question is, is such merit for use outweighed by the
~ points that you have raised and as mentioned in that report? _

TVA was required to test the particular material that had been
pros)osed by the designers—that is foamed polyurethane.

They were also required to put a fireproof coating over this material.
This specification did not approve. as I understand it. the use of sheet
polyurethane or rags or whatever in stuffing the air flow paths in order
to {)revent the flow temporarily.

n retrospect. there was at least one aspect of this test which was not
adequate and that was that it was not conducted under the similar air
flow conditions. So at least there was an attempt to ascertain whether
the points made in that report were completely applicable to this job
of Insulating or packing the passageway for the cables.

This whole subject, of course. is under review by Dr. Hanauer’s
group.

Segator MoxToya. There have been previous incidents where fires
occurred with respect to cables. We had in Peach Bottom Unit No. 1
in February 1. 1965. a cable fire that was started as a result of sparks
from a welding operation. In San Onofre Unit No. 1 there were two
fires in 1968 and both involved cable trays. In the Peach Bottom fire,
polyurethane was involved.

Now. in light of those occurrences. why wasn’t something designed
or promulgated by way of regulation to establish a better design for
the containment of these cables?

Mr. A~xpers. Mr. Rusche can comment in detail on the design of
the containment or cables and plans to in his summary.

T might sayv. though. that the requirements of the NRC criteria
which“were received from the AEC, does take into account fire con-
siderations and of course certain firefichting systems.

T might add. though. before T pass the question to Mr. Rusche to an-
swer in detail. that the record of fires in the nuclear industry has been
quite good. This is an extremely sensitive area of the facility with
massive amonnts of wiring. This industry has heen operating success-
fully for vears and Browns Ferrv represents the most serious fire by
a good measure that has occurred to date. I think it wonld be unreal-

} See Appendix 12.
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istic to expect that you would not have fires in electrical cabling
whether it would be in a nuclear or nonnuclear plant.

Mr. Rusche. do you have anything toadd? '

Senator MoxToya. I want to add also the cable fire in the Salem
Unit No. 1 nuclear plant. That was in April 1974,

- Now, in light of all these. Dr. Knuth, just tell us why there were
really no precautionary measures taken to warn people operating
reactors on how to handle these fives. : :

Let's also take into consideration that you are now talking to this
subject after 209 inspections—after 209 inspections—and after these
three and perhaps more fires.

Dr. KvrH. Yes. Well, T would answer by saving that the fact that
the fires occurred. the fact that certain materials were involved in these
fires were widely publicized at the time of the fires. They were sent hy
way of what were called reactor operating experience documents back
in those days to make known that the fires had oceurred.

Of course. the cable separation criteria were established to separate
the redundant systems into separate systems. partly as a consequence of
these fires. .

Now, in hindsight you can say another one occurred but those are
the facts. i

Senator MoxTova. Well. please provide for the record at this point
just exactly what von have done by way of increasing vour precau-
tionary measures and by way of advising the industry as to what to do
under these circumstances and more especially what to do when you
are faced with cable using a polyurethane inner sheath.

Now. would you supply for the record just exactly what you did
during these vears when these fires were occurring and what regula-
tions yvou promulgated: what changes of design yvou recommended.
what advice vou gave to the industry: and what enforcement pro-
cedures vou launched to see to it that vour recommendations were
carried through. :

[ Tnformation later supplied follows:]

The results of previous calile tray fires, starting with the Peach Bottom 1 fire
and the Kan Onofre fire in 1963 and 1968 respectively, were reviewed and consid-
ered by the NRC staff in the formulation of staff positions on separution and isola-
tion criterin which were then applied to ongoing and subsequent reviews, Review
efforts were also directed to assuring that existing industry standards were
being applied. e.g.. that eable ump’m-iry and derating were in accordance with
IPCEA (Insulated Power Cable Engineers Associntion) standanrds and that over-
load and short cirenit protection were in acvordance with the National Electrie
Code. Additional information requirements addressing eable installations were
developed and issued in the form of Information Guide 2 (1971 and the Standard
Format and Content of Safety Analysis Reports for Nuclear Power Plants (Octo-
ber 1972). Concurrently. NRC ctaff efforts were directed towards further devel-
opment and refinement of cable separation and ixolation eriteria. These efforts
culminatesd in the issue of Regulatory Guides 1.95 (February 1974) and 1.51
(June 1974) and IEEE Standards 331974 and 34-1974 which sre presently
being applied. The Browns Ferry fire has <hown that the eriterin and standards
developed ax a result of previons fire experiences were not adequate. Efforts are
underway to upgrade these eriterin and standards,
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Dr. Masox. If I may comment. . )

The practice has been to make flammability tests on single wires.
Even before the Browns Ferry fire we had concerns as to whether the
configuration of a number of wires and cables to provide the same
assurance against ignition and then later flammability and we have
tests under way now to do this. .

So, in addition to the directives that have been given to licensees
for some time. we could have been concerned about this but our insula-
tions are variously classificd under various categories of flammability
rating. By hindsight greater assurance against fires of this type,
especially when put into these packed configurations and trays, is
needed, and we are looking at that in addition to the formal orders
we are giving.

Senator MoxrToya. Congressman Price. )

Representative Price. Most industrial organizations have continu-
ing programs on fire prevention, and on how to handle a fire when
you do have one. Is tLere.:my such program in any of the nuclear
complexes?

Dr. Knvrn. Yes. In fact. the TVA did have such a program in that
their plant protection force was charged with fighting fires and they
conduected periodie drills in fire fighting. So, to answer your question,
ves. the nuclear powerplants do have training sessions and they do
have sessions on various clusses of fires and what to use to extinguish

them. .
© Senator MoxTtoya, T would like to ask Dr. Knuth this question.

Iid your inspectors ever inspect this room where the fire br e out
before the fire took place?

Dr. KyvrH. Yes. OQur inspectors inspected the room and as part of
the inspection procedures they looked for cable separation. s a result
of previous fires. critera setting minimum separation were established
for redundant cables supplying safety equipment. and part of our in-
spection program was to inspect to make sure that the separation
criteria that were required of the Heenses were being met.

Senator MoxToya. How many times did yvour inspectors enter into
this room? .

Dr. Kxvrn. T will have to supply the answer for the record. I don’t
know Low many times they entered the mom.?

Senator MoxTova. Will vou supply a copy of the inspection report
pursuant to their entering the room.

Dr.K~xuvTH. Yes. sir.?

INR( has udvised the Committee that records are not maintained of visits to specifie
loeations within a plant. but NRC estimates there were a2 minimum of about 10 visits “to
these preas.” They were unahle to provide the specific number of times that NRC inspectors
visited the room prior to the fire,

2 Baxed on information provided h_y NRC, there are no s'wmc lnsper:hm .roport.u ava_ll_-
able on the eanble spreading room where the fire hegan, However, NRC has provided 37
reports of inspections condncted nver the period of Septemher 1969 through January 1975
that tneinde information related to epbhles, Due to their voluminons nature these repnris

have not heen included in thix print. but ure being retalned for publle inspection in the
Joint Committese's files, '
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Senator MoxToya. And also any recommendations that you might
have pursuant to such inspection.

Dr. KxvrH. Yes, sir.®*

Senator Case. Mr. Chairman, on that question it is my understand-
ing that there is not any redundancy in this matter of cable separating
rooms, Is this not a matter which ought to be very carefully recon-
sidered as to desirability. as to cost and as to feasibility ¥ We are sup-
posed to be protected by redundancy in these plants. ] .

Mr. AxpErs. Yes, Senator. There are criteria for cable routing re-

lated to the question of redundancy. Of course, if you have a combined-

control room for two units, then you have to have, by definition. a
combined cable spreading room to spread the cables out into not only
one unit but also to separate the two units as the cables flow out.

Senator Cask. Is that done? ]

Mr. Axpers. That is the situation at Browns Ferry. There is a com-
bined control room and underneath that room the cables go out to the
various units. Now, there are criteria to separate the control circuits
of each individual unit. the redundant control circuits of Unit 1 and
the redundant control circuits of Unit 2. If these circuits come together
it causes not only interlocking of the two units but may also invelve
the interlocking of the redundant systems of either one of them.

Senator Cask. So that is redundancy.

Mr. A~pERs. Yes. though it is reduced somewhat in that regard.

As part of the investigation that Dr. Hanauer’s group is conducting,
our criteria will be reviewed to see if they are adequate to provide
Elhe kind of safety required where redundancy is reduced to some

egree.

Senator Case. I would ask. Mr. Chairman, that when the report is
made to us finally, it go into this very specifically. :

Mr. AxpEgs. It will.

Senator Cask. Including what it would cost to retrofit new plants in
the country with separate cable spreading rooms for each reactor
unit.

Mr. Axpers. We will include our estimate of what the cost is. T would
expect it to be a massive cost.

Senator Cask. This would be a massive disaster. too. if you don't
have true redundancy right through it. ’

Mr. A~NDERs. Yes. sir. The principle of redundancy is one T feel rea-
sonably familiar with and it is certainly something that one should
work toward. However. I cannot think of any operational system that
can be completely redundant through all the systems.

Our job will be. of course. to try to reduce the exposure to single
point failure in nuclear powerplants as we do in other 1igh technology
systeins.

* NRC did not list any wpecific recommendations made pursuant to Inspection of the
cable wpreading room. They advixed the Committec that *Specific recommendations ta, or
requirements on, licennees resnlting from there inrpections are dixcussed in the Inspection
reports and associated transmittal mrm{mndoncr with TVA."

* The reader I referred to page 180 for the specific Information provided by NRC iIn
response to Senator Montoya's questionx on this matter.
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Senator Case. T think everybody thinks that even if you are no:
(riedundant once or twice or three times that you still have defenses 1.

epth.

Mr. A~pers. Certainly in some cases you are. Where you have to re-
duce the concept of redundancy, you have to provide other safety
systems.

Senator Cast. I do think this is a very important factor and I ar
sure that we will get a full report on it, including the whole question
" not only of cost but the feasibility of other methods that are used if
redundancy doesn’t exist.

Mr. Axpers. Yes, sir, I am certainly in sympathy with that thought.

RASMUSSEN REPORT

Senator Case. Then another point. Again, I know that we are
jumping in on you ahead of time but most of us are pretty darn busy
and we want to have the questions answered for the record.

The Rasmussen report on reactor safety assumes that this is going
to play a large role in safety. This plant came pretty close to melt
down {)ut the local civil defense director didn’t learn about it until 2
days later. The local sheriff said he only learned about it 2 days after
it was out, I think this is not good to say the very least and I would be
glad to know what your plans are to avoid them in the future. '

Mr. A~xpers. Senator, I don’t want to sound argumentative but I
would disagree with your statement that it came pretty close to melt
down. Regardless of that

Senator Cask. Quite regardless of that, and you can call it a trivial
thing but in any event the same thing would have been true if it had
been a much more major thing. 4

Mr. A~pers. OQur system. in my mind, should provide for adequate
alerting of local authorities and State authorities for an event or an
accident of this kind. We are prepared to discuss it more fully with
vou. There are members of both groups here, not only TVA but the
local authorities. ‘ :

Dr. Knuth. maybe you would like t¢ add a couple of points to
Senator Case’s question. '

Dr. KxtTH. Yes. The Alubama authoriiies will be here later this
afternoon. The notifications that dic occu: are documented in our
investigation and in our writter. testimony stating who was notified
and the time scale. We did. as vou indiczie, find that there were, in our
view, some lapses and it could have proceeded better. but on the other
hand. the people who made the decision to make the call didn’t at the
time they ma(&e the call believe that there was going to be a release of
radioactivity. It was a precautionary call and indeed hindsight shows
there was not a release of radioactivity. However, they were calling
people and we do see the need for improvement.

Senator Case. Thank you. Mr. Chairman.
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Senator Moxroyva. D Knuth. you iy proceed with your statement.
Tf it is all right. we will insert vour statement in the tecord. You may
proceed to summarize your statement and then we will ask you some
questions unless the members here have other questions at this point.

Representative Axperson, T will defer. * )

Representative Yousac, Mr. Chairman, vou covered in your previous
questions the major points T was concerned with, 1 was glad to see the
chairman correct the record with regard to this major aspect of the
melt down becanse T don't think the record at this point bears out the
hivpothesis that a melt down nearly ocenrred.

Senator Moxrova, Dr. Knnth, yon may proceed.

STATEMENT OF DR. DONALD F. KNUTH, DIRECTOR OF THE OFFICE
OF INSPECTION AND ENFORCEMENT, NRC

Dr. Kvere Mreo Chairman and members of the committee, during
the next few minutes. I will briefly summarize those aspects of the
Browns Ferry fire which are under the scope of responsibility of the
Office of Inspection and Enforcement. It should be noted that because
of its very nature, our investigation concentrated mainly on the nega-
tive aspects of the fire and so. therefore. will this testimony.

The historical background of the Browns Ferry Nuclear Plant: the
chronology of events on the day of the fire: and the actions of the Office
of Inspection and Enforcement are set forth in greater detail in my
writ'en statement and the investigation rerort.! heth of which have
been previonsly provided to the committee.

The Browns Ferry Nuclear Plant, located on the north shore of
Wheeler Lake. which is part of the Tennesscee River, near Deeatnr,
Alas s owned and operated by the Tennessee Valley Authority
(TVA). The plant comprises three hoiling water reactors desirned by
the General Fleetrie Co. Eacl unit is raced at 3293 meoawatts, ther-
mal.and can produce approximately 1100 merawatts of clectrie power
at design eapacity,

In Mareh of this year. an extensive proream was nnderway for re-
sealing eable penetrations between the eable shreadine room. lo-ated
beneath the control room for Units 1an 2 :00d the secondary contain.
ment building, The resealing operation involved stufline pieces of
blastic polyurethane foam into each »flected eable penetratien. fol-
lewed by inctallation of either lgnid or sprav-tvpe polvnrethane
foarm. A final step involved applioation of a five-resis ant material,

The method used by TYVA to cheek the effectivhess of the sealing
operation was to hold a lghted eandle near the penetration ohenine
i see if arr flow from the eable spreading room to the secondary
containment buildine existed. If the opening was not fully sealed.
the lower pressure in the secondary con*ainment buildinge wonld eanse
nodraft throneh the opening and thos eanse the eandle flame to bhe
deflected toward the opening. .

CHRONOLOGY OF TIlE FIRE

On Mareh 22, while both Viits 1 and 2 vere overatine at 100 percent .

of rated power. this leak-checking technique was in use in connection

' See Appendix 6
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with the resealing operation. The flame of the candle used was pulled
strongly into the opening and ignited a fire within the penetration at
approximately 12:15 p.m. Prompt attempts to extinguish the fire lo-
cally were unsnccessful. The fire was detected by plant personnel in
the secondary containment building only a few minutes after 1t was
irnited. However. fire-fighting efforts exerted in the secondary contain-
ment building were frustrated by the inaccessibility of the fire. the
dense smoke and the limited availability of breathing apparatus for
use by personnel tighting the five. TV A has stated that water was not.
nsed on the fire during the initial fire-figchting efforts because of con-
cern about personnel injury from electrical shock and possible adverse
mpaet on operating systems.

A decision was made about 45 minutes after the fire started to initiate
operation of the carbon dioxide fire extingnishing system installed in
the cable spreading room. Some temporary difliculty wags encountered
in initiation of that svstem. but this difficulty did not have significant
impact on the ultimate outcome of fire fighting activities. The installed
ecarbon dioxide svstem was not effective in extinguishing the fire and
by this time the coverings on cables in the penetration had been ignited
and the fire had burned through the penetration into the secondary
containment building.

The fire in the eable spreading room was extinguished about 4:30
p.an. but for a period of about 315 hours there was little or no coor-
dinatien of effort to fight the fire in the secondary containmen® build-
ing. Shortly after 1 o'clock, assistan e was requested of the local fir,
department from Athens. Alac: they arvived at the plant abour 1:30.
The Athens Fire Chief recommended that water be used to fight the
five about half an hour after arriving =t the scene. Permission to use
wa‘er to fight the fire was given by TV management between 5:30
and 6 pm. Abont 7 o'clock water was directed at the fire, After a
period of about 15 minutes. there were no further observations of
burning. The fire was declared to be extineuished at 7.:45 p.m. In our
opinion, the delav in the decision to nse water in fighting the fire
contributed si-rnificartly to the extent of the damage incurred,

The fire damage extended from the point of ignition in the cable
penetration in one direction a few feet into the cable spreading room
and in the oppesite direction along the eables about 40 feet into the
secondary containment building. All 10 cable trays in the penetration
and over 1.600 cables were affected. including cables in 26 trays in the
secondary containment building. '

" EFFECTS OF THE FIRE

Let us now rezero the ¢lock and consider the highlights of the effects
of the firc onoperation of Unit 1.

In the common cantrol room for Units 1 and 2. the control room oper-
ators were notified of the fire about 20 minutes after the fire started.
About 5 minutes later, the Unit 1 operator noted anomolous behavior
of controlx and instrumentation for svstems designed to provide emer-
geney cooling of the reactor core. About 10 minutes later. the main
recirenlating pumps on Unit 1 stopped operating and the operator im-
mediately <hut down the Unit 1 reactor by activating the control rod
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glriv:_at system, and he verified that all control rods had been fully
inserted. -

Shortly after 1 o'clock, the normal methods of providing high pres-
sure cooling water to the core became unavailable. TV A used one of two
electrically driven pumps readily available in the control rod drive
sKstem to provide somewhat over 100 gallons of water per minute to
the vessel. This was insufficient to maintain the required water level
In the reactor vessel. :

As the pressure in the Unit 1 reactor coolant system increased as a
result of steam produced by radioactive decay heat in the core, the re-
lief valves opened automatically to release steam, thus preventing over-
pressurization of the reactor coolant system.

When system pressure was reduced sufficiently, low pressure pumps
were operated to maintain water level in the reactor vessel. This mode
of core cooling was successful until about 6 p.m., when control was
lost for the four operating relief valves. This caused these relief valves
to close, resulting in repressurization of the reactor coolant system.
Because of this repressurization, the low pressure pumps could not
continue to supply water, and the operator chose to rely on one control
rod drive system pump as the source of coolant injection for a period
of about 4 hours until temporary modifications re-established the ca-
pability to open the four affected relief valves and reduce system
pressure.

About 13 hours after the fire started. temporary repairs were made
which permitted cooling of the pressure suppression pool, and normal
means of cooling the Unit 1 reactor core were restored by about 4:10
a.m. on March 23. '

The effect of the fire on U'nit 2 operation was less pronounced. The
Unit 2 control operator shut down the reactor manually at approxi-
mately 1 o'clock when numerous alarms occurred, most of which were
associated with loss of d.c. power. and verified that all control rods
has been inserted fully. Since there were no major problems en-
countered in cooling the Unit 2 reactor, I will not repeat the sequence
of events of UTnit 2 set forth in my written statement.

The Browns Ferry Emergency Plan was activated at about 1 o’clock
when it became clear that operation of the Units 1 and 2 reactors had
been affected by the fire. At that time. it was not known whether or
not there would be offsite consequences as a result of the fire. Actually,
there were none, as we later determined. Although we later identified
some deficiencies in the execution of the plan, they did not contribute
to the effects of the fire.

The Atlanta Regional Office of the NR(C’s Office of Inspection and
Enforcement was notified of the fire shortly after 4 p.m. on March 22.
Inspectors from the Regional Office were dispatcheg promptly to the
Browns Ferry site. The Regional Office immediately notified NRC
Headquarters, and key members of the NRC’s Offices of Inspection
and Enforcement. Nuclear Reactor Regulation and Public Affairs
were assembled. Other cognizant Federal agencies were alerted and
contact was maintained with the Regional Office and NRC inspectors
at the Browns Ferry site. An investigation was initiated immediately
by the Atlanta Office. The field investigation required 280 man-days of
effort. Tt was completed and a detailed report thereon. dated July 25,
1975, was prepared and released publicly on July 30.
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Shortly after the Browns Ferry fire, the Office of Inspection and
Enforcement prepared and distributed to all power reactor licensees
a bulletin (75-04) and supplement (75-04A) * requesting generalized
information on policies and procedures relating to work control prac-
tices at operating plants, particularly as they relate to fire prevention.

Senator MoxTtoya. Mr. Murphy has a question at this point.

Mr. MurpHY. Dr. Knuth, was there any onsite radiation above nor-
mal level ?

RADIATION LEVELS

Dr. Kxvri. There was no radiation that was above limits. The high-
est radiation that I am aware of that occurred was airborne activity
which reached about 35 percent of the allowable maximum permissible
concentration inside the reactor building but the direct radiation levels
were not above normal, no, sir.

Mr. Mcreny. The reason why 1 asked the question was in your
report it says that at 6:35 p.m. health physicists reported to the CI‘ECC
that the radiation levels in Unit 1 control room were increasing and
that some of the individuals in the room did not have respirators. You
went on to say the director, CECC was recontacted at 6:50 p.m. and
advised that the turbine building activity levels were increasing.

Subsequently there is a statement on the following page that the
CECC related that radiation levels had dropped below mask
requirements,

r. Kxtri. T believe the radiation levels increased in the control
room but they were at a low level, They did not exceed the maximum
concentrations allowable in any of the spaces inside the reactor build-
ing or the control room.

Mr. MurpHY. Are you going to describe the various fans and offsite
radiation detection devices that were not operable or samples that
were not obtained ?

Dr. Kxvtrn. 1 had not planned to go into that detail. It is a part of
our written investigation report and I counld refer you to the page of
the report for these details. It is in section II of our detailedpreport
and 1t is in about 10 pages of discussion. ’

Mr. Mcreny. Thank you, Mr. Chairman.

{The information later supplied follows:]

During the course of firefighting activities, radiation moniioring of personnel
involved was provided using portable, haud-held beta-gamma ipstruments to sur-
vey the work arvas, and normal film badging and dosimeters. In addition, post-
event whole-body counting of potentially affected personnel was conducted. This
particular aspect of the event was handled in a straightforward application of
routine radiation control procedures in effect at the Browns Ferry plant. There
were no problems associated with direct radiation affecting the workers.

The Unit 1 reactor building (secondary containment) ventilation system was
Inoperable as a result of the fire from about 12 :45 p.m. until about 4:00 p.m. The
Unit 2 sxystem was inoperable from about 2:00 p.m. until about 9:00 p.m., when
it wax restored to operation. During the period when the reactor building ven-
tilution systems were out of service, “grab” samples of air in the working area
were taken approximately each hour. Anaiyses of these samples indicated the
prexence of Rubidium-8& (a daughter product of Krypton-88 with a 17-minute
half-life) in concentrations of about 359, of levels permitted by NRC regulations.
No other radioisotopes were detected. It should be noted that the requirement
for use of self-contained breathing apparatus was dictated by the presence of

! Kee Appendix 3 for tnspection bulletinw,
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noxiens and toxie combustion products—not by any need for protection from
airborne radioactivity.

Smear samples taken in the work area showed no surface radioactive con-
tamination as a result of the fire,

Samples taken hourly from the reactor zone stack efiuent revealed a maximum
release rate of slightly over 9,000 microcuries per second (compared to a Tech-
nical Specification limit of 130.000 microcuries per second). Particulate und
charcoal filter samples were also well below limits set forth in the Technical
Specifications. Air particulate samples were taken from the plant environs; they
revealed nothing in excess of results of routine environmental monitoring.

Further detnils are available in the NRC Investigation Report (Section J,
puges 1-13 through I-18),

Senator MoxToya. If the members have any questions as we go
along. T wonld allow such questions. '

Representative Axpersox. At this time?

Senator MoxToya. At any stage of his presentation or the summary.

Representative Axprrsox. I have a couple of questions and T think
they are fairly brief, Mr. Chairman. '

Senator MoxToya. All right.

TIMING OF REACTOR SHHUTDOWN

Representative A xpErsox. In examining the chronology of this five,

the thing that is amazing to me, if that is the proper word to use, is
why these reactors continued apparently to operate at full power for
a full 45 minutes after the fire was discovered. Have new operating

procedures since been put into effect that would call for the immediate

shutdown in the event of the discovery of a fire in the control room?

Dr. Kxvrn. The procedures that are in effect do require that the
operator immediately shut down a reactor when he has a safety con-
cern for the continued operation of the plant. In this particular case.
the fire started in a room underneath the control room and the oper-
ators actually were not aware of the location of the fire or the specifics
of it until some 20 minutes after the fire was initiated.

Any sitnation where something anomolous is occurring and the
lierhts are appearing or coming on indicating something is going
wrong. requires evalnation. In this particular caxe. the operator did
not elect to shut down the reactor: it was a decision he made.

- Agaimn. in hindsight you may guestion that but they are instructed
that if there is a concern for safety the plant is to be shut down and
put in a safe mode. '

Representative .\ xpersox. It seems to me that is an awfully loose
criterion. If the operator has a concern tor safety. he is instructed to
shut down the plant. Obviously nobody can tell, I suppose. the moment
a small fire starts whether it is going to just smolder and remain a
~small blaze or whether it is going to become a larger fire. I would
think. and realizing somewhat as T do the consequences of shutting
down a reactor, that it is expensive and loss of power can have certain
consequences to be sure. But given the subject matter that we arve deal-
ing with here T just find it incredible that an operator would be under
that very loose. broad general gnideline.

Well. if vou feel there is a safety problem. shut down the reactor.
Or when you have a fire in a strategic place—you say right under
the control room—it seems to me that that ought to give any reason-
able person~ause for concern and vet for 45 minutes things continued
to pump away.
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Mr. Avpees. Mr. Anderson. let me-make a general comment. if 1
may. The guid inee boils down'to the general comment that Dr. Knuth
made. The general gnide that we have to all operators and Neensees
of plantsis that their foremost responsibility 1= 1o protect the pubhie
health and =afeiy and they should act conservatively. Part of the
problem. as we look back on this event. is that it is not just a question
of the decizionmaking provess at the operator level hut also the infor-
mation that he kas presented to him and indeed the mformation——-

- Representative ANpersox. He didn’t get any information for
what—20 minutes, 235 minutes ?

Mr. Axpees That is a separable part of the problem. and we <hould
focus on the operator’s actions after that, This now comes down to
solme 2010 25 minutes,

You must keep in mind that reactors are destgned to be interlocked
with an amazing blanket of automatic shutdown systems. When these
systems sense that there is a potential. even a very ninor potential,
for some more consequential event, they will shat the reactor down
antomatically. So it dovs not necessarily follow that for any fire any
place it wonld be advisable to shut down when the tirst piece of infor-
mation was presented—though certainly in retrospect it does from this
ore.

We are. of course. going to look into our eriteria with respect to
that point. -

Representative Axprrsox. Is somebody going to describe 10 us then
what the triggers are in that control room for shatting down the
contrel room in the event of a fire? Is that control room considered a
eritical area so that if vou have a fire anywhere in the vieinity this
activites certain triggers? Towould like a better understanding., 1
think. of that.

Dr. Kxuri, Yes. there are general requirements that we are enn-
merating and that have been enumerated here, There are detailed
procedures that a plant operator has to operate the machine within,
These are written by the company and do indicate what the expected
tesponse of an operator should be for various types of emergencies,
not only for fires. I don’t want to minimize the effect bur I think one
of the eriticisms that we had in cur investigation was that the opera-
tor could have shut the plant down more promptlv. but again that is
20-20 hindsight. )

FIREFIGHTING EFFORTS

Representative AxpersoN. The other question T have deals with a
statement that you made. Dr. Kruth, in yvour testimony that there was
little or no coordination of effort to fieht the fire. As T have briefly re-
viewed the chronology it does seem to me that that is almost an under-
statement on vour part.

More importantly at this stage. are there now mandatory require-
ments by the Commission that in a plant of this kind we have what
back in the days when 1 was going to grammar school we called fire
drills that you put people through. procedures periodically, so that if
something happens they don’t take this disjointed, haphazard series
nlf rt-s)ponses that seem to have ocenrred here at the Browns Ferry
plant ! o

Dr. Kyvrn. Yes. T will respond to that. Mr. Anderson. In the see-
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ond bulletin—75-04 A—one of the items discussed was the ability and
the response of firefighting members when operations were being con-
ducted which could be considered—1 will not say hazardous but 1
will say could result in a fire—and it did require the operators of
plants fo develop adequate procedures to adequately monitor and pro-
vide adequate fire protection when they were engaged in activities of
this nature. .
REQUIREMENTS FUR EMERGENCY DRILLS

Representative Axbersox. But T am still not quite sure that you
answered my question. Is there a requirement that periodically they
actually go through the motions of doing these things? Now, obviously
you can’t anticipate every type of emergency mayvbe but T would
think there would be some value in mandating that people involved
in the operation of one of these plants periodically actually go through
the motions of carryingr out their assigned function of what they are
supposed to do in reparting a fire or in acting in the event of an
emergency. .

Dr. Kxvrin. Yos. T can answer that this way. There are require-
ments that the hicensee exercise his emergeney procedures and there
are requirement: that he do it on a specific basis. One of the proce-
dures is for fires. but T don’t believe it is down to the specifics that he
must simulate a fire and exercise that on a given time frame. There
are general requirements that list emergencies to be simulated and
we inspect to find out if he is doing that.

Representative Axprrsox. Will vou give some thought to the sug-
gestion that I think mavbe having these people actually conduct <drills
from time to time would be a very useful device and impressing upon
them the seriousness of this whole matter and also preparing them
mentally and otherwise for the job of actually executing their as-
signed role shonld such an emerzencey develop?

Mr. A~xpers. Mr. Anderson. let me try to put it in perspective, the
main question is are those items in our specific regulations?

Representative Axpersox. That is what T am trying to get to. ves.

Mr. AxpErs. My understanding is they are not. My understanding
further is that that very point is being reviewed in some depth at the
moment. and that additional measures have been taken to shore that
up. The fact of the matter is. though. that all nuclear and nonnuclear
utilities and TV A in this case have had an extensive fire prevention
program including drills.

As to the adequacy of it and as to the aspect or the charge or com-
ment here. if vou will. about the coordination of the fire. I understand
that TVA has a different view of that and T think you should hear
from them on that point. )

Representative Axpersox. I have one other little question to follow
on Senator Case’s questions on this separation of cables.

Now. T have been informed that it 1s impossible perhaps to totally
separate all of these cables and still operate from a single control
rooni, but in that event what theught if any. Dr. Knuth, has heen
given to the possibility of inerting the atmosphere. using inert gases
in that atmosphere where these cables necessarily must be hrought

together which would render it impossible to have a conflagration of
this kind ?
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Dr. Kxuvrin § would like to have either Mr. Rusche or Dr. Hanauer
comment on that since that is part of their ongoing studies in this
regard. : .

Mr. Rusene. Mr. Anderson. 1 would like to comment that we have
in the review of the etforts to restore the plant given serious considera-
tion to methods that will improve the separation, but I agree with you
that we know of no practical method for absolute separation in a com-
mon control room. The objective is to provide separation that is ade-
quate to allow time for detection systems and corrective syvstems to
function. : ' .

If you recall. in the testimony that ~ou have heard from Chairman
Anders and from Dr. Knuth there was and is a CO, syvstem which
has as its function that very purpose, to inert the atmosphere in the
room. We are. as you will hear me testify later on, going to require
the TV.\ to make that system automatically a functioning system.
It 1s now a remote functioning system. That. coupled with other detec-
tion and correction systems, we believe will achieve the objective I
have and that vou are seeking. ,

Representative ANpERsoN. One other question. This whole concept
that vou have of defense in depth 1s based very heavily, if I under-
stand it correctly. on the use of computers. What happens. though. if
you et a fire in the computer? How do you put that out ? How do you
control that? '

Mr. A~ovrrs. T think that is a misconception. Mr. Anderson. The
defense in depth goes to all aspects in design of the plant.

lepresentative ANDERsoN. I will rephrase my question. But cer-
tainly that is an important tool in connection with the operation of
the reactor. the computer. :

Mr. A~xpexs. Well. of course. as we move into the more sequenced
movements involving different systems of the reactor, whether a com-
puter is used or not. then you come into exposures to possible failure
of interconnections like we saw here and then vou must take an
additional means such as firefighting procedures, to give vou the kind
of defense in depth vou need from this kind of a system.

Representative A~xpErsox. But in this whole study that vou sav is
ongoing is any consideration being given to that problem of the
possible fire in a computer and how you would control it?

Mr. Rusen. May I eonment, '

I wonld like to comment first that in TV A and in general the com-
puter functions as an operational tool and is not a primary safety
deviee, It can initiate annunciators and provide information to the
operators for the purpose of evaluating system conditions. Tt is not
the primary sensor for producing corrective action and that is clearly
the case in TVA.

Now. in this case, it is the concept of defense in depth. not only
redundancy as we have heard discussed by Senator Montova and
others within a particular system but it is the array of electrical,
mechanical. and hvdraulic devices which also contribute to the de-
fense in depth. The systems that are required to initiate safety
corrective actions are independent of the computer and it is this com-
bination of both redundancy and multiplicity of types of svsteme
that really comprise the defense in depth concept.

Representative AxpErsox. Thank you, Mr. Chairman.



28
POTENTIAL Foll CORE DAMAGE

Senator Moxroya. Mr. Murphy. do vou Lave a question?

Mr. Mureny, Thank yvou. My Chairman, .

Dr. Knuth. in following up on what Congressman Anderson just
mentioned. the inoperable equipment as I understand it was very
brieflv. the high pressure coolant injection system, reactor core isola-
tien cooling, reactor feedwater pumps. control rod drive pumps and
under the low pressure systems. the residual heat removal. core spray.,
~ondensate and condensate booster pumps. condensate pumps, standby
coolant supplies, residual heat removal unit crosstie and several other
~omponents. There were also two pieces of equipment that were avail-
able on a nonstandard system operation and they were the reactor
core isolation cooling and the standby liquid control.

Now. in light of this and in light of some taped recordings that
we have here that the TV A people provided in an appendix where one
ot the individuals savs. *We have some things out of extreme. we are
trving to reestablish control.” and at another place *“This situation in
T'nit 1 right now is stil) not good. the only way we are putting water
mis control rod drive.” ‘

In light of these things could vou-tell the committee how elose you
were to damaging the fuel or having a significant problem?

Mr. Axners, Mr. Murphy. T think that would be a more appropriate
question for Mr. Rusche if that would be all right with vou.

Dr. Knuth could review the facts,

Mr. Resene, Mre, Murphy, Mr. Chaivman. T would like to comment
first. When one attempts to assess the closeness to eore damage you
should keep in mind the very important factor that the fission process
was shut off by the insertion of the rods and the shutdown of the
reactor. T think there is a tendeney when one attempts to evaluate this
closeness of approach to damage to put it in a short timeframe which
1€ the timeframe i which most veactor safety studies arve done.

I would like to elearly” indicate that in the first place when vou
evaluate this we are in a ditfferent time context. not minutes but hours,
and in fact tens of honrz in =ome eases, : _

I believe that in addition to the one control rad drive pump that
vou mentioned was available. there were in addition two others that
were avitlable and conld have, by relatively straieht forward manual
operation. been made available to provide water for the core.

Mr. Muereny. T think T mentioned that some equipment was avail-
- able using nonstandard svstems operations., ,

Mr. Resene. Towould like to say nonstandard does not imply heroie,
it iz not =omething that is done momentarily or every day. Clearly, on
- thne sequence the water conld have been added to the core well before
any oceasion for real need ocenrred. T think the assesment that we
have made is that there was maintained a supply of water and there
was maintained a removal of steam and ‘or water throughout the course
of the event and that the core did not appraach damage.

M. Mereny. Specifieally. how many svstems were vou down to,

mst toclearthe record ?

Mr. Rusene, T believe at one point. if von will accept the svstems
that vou described. there were three control rod drive pumps. These,
I guess. comprise about five water injection systems at high pressure. -

-
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Now. if the svstem were reduced to low pressure, there were addi-
tional sv=tems that could have heen brought to hear.

There were two vlements in providing coolant to the core. of course.
One 1= to get water into the core, the other 1= 1o remove steam or water
from the core to discharge the heat. There was available through the
relief valves and through the safety valves—operating ar ditferent
times in sequence, as well as an additional stean line drain valve
which was bronght in to serviee early in the sccond sequence of pres-
snrization. I plan to discuss that in =ome detatl in my testimony.

Mro Muereny, The basis for my gquestion is figure 4. Browns Ferry
Nuelear Plant Unit Noo 1in the statement by My, Gilleland, Assistant
Manager of Power. TV AL

It elearly shows on the chart that the svstems= under low pressure—
as far as T ean deterygine all of them were “inoperable due to high
reactor vessel pressure.” And it shows on the high pressure systems the
high pressure coolant injeetion out. the reactor feed pumps out and the
1tactor core isolation cooling and standby liguid control available using
nonstandard system operations.

A= you pointed out. nobody sugeested “heroic™ and that is the
reason for my question. '

In other words, taking awav all the additional words that you use.
if von were to take the worst ease. how many svstems—one, three?
What is it? '

My, Rusenr, There were three control rod drive pumps and the
additional coolant system and the standby liquid control system that
were available to inject water.

Mr. Axbpers. But in regard to the gquestion of whether it was a near
approach to danger. we must emphasize that the time factors in this
Kkind of a situation are very long and the opportunity for actions
such as to manually depressurize or crossvalve other pumps certainly
was there.

Mr. Mureny. Well not to prolong this. hut T helieve it would appear
that on a time sequence between 12 and 1 o’clock. which was the time
of greatest pressurve, at 1300 precisely it looks to me by reading the
chart that you are down to three.

Mr. ANpERs, Yes.

Mr. Muereny. Is vour answer ves?

Mr. AxpErs. Certainly.

Mr. Mureny. Thank vou.

Mr. Axpegrs. And the opportunity to depressurize and get into the
other part of the chart.

Mr. Mureny. I just didn’t want any obfuseation.

Mr, Resene, Mr. Chairman, to avoid any obfuseation may T point
out three 1s not the correet answer. There are three control rod drive
pumps which were each capable in addition to the other twao svstems.

M Moreny. So the answer s five?

M. Ruscnk, Five,

My Moereny, All right, _‘ '

Senator MoxTtova. You may proceed with vour statement. Doctor.

Dr. Kxtrn. Yes. Returning now to my oral sminmary. as I indieated.
the two bulletins were sent to the leensees requesting generalized in-
formation on policies and procedures relating to work control practices
at operating plants, particularly as they relate to fire prevention.

32.165 O = %5 == 3
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The objective of course was to ensure that all operating plants were
aware of the Browns Ferry event and that their attention was directed
to areas of concern based on our initial evaluation of the fire. '

Senator MoxTovya. Would vou submit the exact communication you
sent out for the record??

Dr. Kxoru. Yes, sir. we will,

Most responses to the bulletins have described the overall procedures
and review system for handling work which could affect safety. All
responses from licensees are publicly available in the NR(C's public
document room.

Special inspections have been made by NRC inspectors at all of the
other operating plants to determine what requirements exist for
compartment boundary fire barriers and seals at electrical cable
penetrations and the extent to which the facilities conform to these
requirements. The results of these special inspections are available
to the public in the NRC's public document room.

RBased on the information received in response to the bulletins and
on the nature and required rectification of the deficiencies discovered
during the special inspections conducted as a result of the Browns
Ferry fire. we concluded that there was sufficient assurance of continu-
ing protection of public health and safety that no immediate NRC
action to suspend or restrict operation at other nuclear power plants
was warranted.

Mr. Chairman. this does complete my oral summary. We do have
a number of slides. about 30, which show what happened on the day of
the fire. and if the committee would desire we could go through them.
They are all a matter of record as exhibits to my written testimony.

[The formal statement of Dr. Donald F. Knuth follows:]

STATEMENT oF Dr. DoNaALD F. KNUTH. DIRECTOR. OFFICE OF INSPECTION AND
ExForcEMENT, U.S. NUCLEAR REGULATORY COMMISSION

This statement presents a brief historical background concerning the Browns
Ferry Nuclear Plant: describes the chronology of events on the day of the fire:
and summarizes the actions taken by the NRC's Office of Iuspection and Enforce-
ment as a result of the fire. The findings and conclusions of the Inspection and
Enforcement staff involved in our inveatigation are set forth in the Summary
of the publicly available Investigation Report. It should be borne in mind that
our investigation highlights negative aspects of this event, based on the perspec-
tive of hindsight. The poxitive aspects of the licensee’s reaction are not included
in our report. Copies of our Investigation Report have been previously supplied
to the Committee. This statement does not repeat our findings and concilusjons.

The Browns Ferry Nuclear Plant. located on the north shore of Wheeler
Take, which is part of the Tennessee River. near Decatur, Alabama (Exhibit 1)
is owned and operated by the Tennessee Valley Authority (TVA). The plant
comprisex three bojling water reactors designed by the General Electric Com-
pany. Eanch unit is rated 3283 megawatts. thermal, and can produce approxi-
mately 1100 megawatts of electrical power at design capacity.

“Applications for construction permits for Browns Ferry Nuclear Plant
{(BFNP). Unitx 1 and 2. were filed with the AEC on July 1, 19686. Construction
permits were issued hy the AEC for these units on May 10, 19687, and construc-
tion was started on September 9. 19687. The application for the Unit 3 construc-
tion permit was filed on July 13. 1967, and the permit was Issued on July 31.
1968,

Preaperational testing of ¥U'nit 1 began in early 1871. Operating License No.
DPR-33 was issued by the AEC on June 26, 1973. and Inltial criticality. that is.
the first self-sustaining chain reactlon, was achleved on August 17, 1973. Low

1 Qee .am'wn’!lx 3.
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pbower and physics tests were completed and the unit attained comwmercial
operation status on August 1. 1974, Approximately 6.900.000 megnwatt hours
g electric power had been generated by Unit 1 at the time of the fire on March

. 1975.

Preoperational testing of Unit 2 began in early 1973. Operating License No.
DPR-52 was issued on June 20, 1974, and initial criticality was achieved on
July 20. 1974. Following low power and physics testing. the unit was placed
in commercial operation on March 1, 1975, Approximately 2.300.000 megawautt
bours of electric power had been generated by Unit 2 at the time of the fire.

The initial inspection of the BFNP by the AEC's Division of Compliance was
made on July 17-1X 1967. As of March 20, 1975, 7& AEC or NRC inspections
had been performed at Unit 1; 73 at Unit 2; and 5% at Unit 3. The reports of
these Inspections are publicly avajlable: they document the inspection findings.
items of noncompliance identifled and the rexolution of enforcement actions that
were taken.

In March of this year, preparativns were underway for removal of a tempo-
rary wall that had bwen erected to ixolate construction associated with Unit 3
from operational activities involving Units 1 and 2. The licensee anticipated
that paossible increases in the leak rate from the xecondary containment building
as a result of removal of this temporary wall, comliined with unrelated leaks
through cable penetrations installed in the containment walls for Units 1 gnd
2, might result in total leakage exceeding acceptable limits. The possibility of
such leaks through cable penetratinns was associated with post-construction
modifications made on Units 1 and 2 that involved changing cable runs or install-
Ing new cables. and an extensive program was underway for resealing penetra-
tions through the wall hetween the cable spreading room, locaied beneath the
control room for Units 1 and 2 and the secondary containment huilding for Units
1 and 2. Exhibit 2 shows the general location o! the cable spreading room in
relation to other portions of the facility.

The sealing operation involved stufing pleces of plastic (polyurethane) foam
and. in some cases, other materials, into each affected cable penetration, followed
by installation of either liquid or spray-type polyurethane foam agalnst the
previously installed foam sheet dam. The liguid or spray-type foam expands to
fill any remaining openings against air flow through the penetration. A final
step involved application of a fire resistant material over the expanded foam.

The method used by TVA to check the effectiveness of the sealing operation
was to bhold a lighted candle near the penetration opening to see if air flow
from the cable spreading room to the secondary containment building persisted.
If the opening was not fully sealed. the lower pressure in the secondars contain-
ment building would cause a draft through the opening and thus cause the
candle flame tn be deflected toswward the opening. The use of an open flame to
test for alr leakage in checking condenser vacuum basx been a relatively common
practice in the urtility industry.

On March 22, while both Units 1 and 2 were operating at 1007, of rated power.
this leak checking technique was in use in connection with the sealing operation.
and led to ignition of either the expanded foam or the polyurethane foam sheet
installed in the first step of the operation. The flame of the candle used was
pulled strongly into the opening and ignited a fire within the penetration
(Exhibit 3: Fire and Fire Fighting®) at approximatelr 12:15 p.m. Prompt
attempts to extinguish the fire locally were hampered by the difficult access to
the initial flame location and the chimnex effect of the air flow through the pene-
tration. These attempts were unsuccessful. The fire was detected by plant
persomnel in the secondary containment building (Exhibit 4: Fire and Fire
Fighting) only a few minutes after It was ignited. However, fire fighting efforts
exerted in the secondary containment building (Exhibit 5: Fire and Fire Fight-
ing) were frustrated by the inaccessibility of the fire—20 to 30 feet above the
floor and accessible only by ladder—the dense smoke. and the limited availability
(Exhibit 6: Fire and Fire Fighting) of breathing apparatus for use br personnel
fighting the fire. Water war not used on the fire during the:e initial fire ighting
efforts (FExhibit 7: Fire and Fire Fighting) for fear of per<onnel injurx from
electrical shock and to avold possible adverse impact on operating systems.

A decision was made shout 45 minutes after the fire started (Exhibit 8: Fire
and Fire Fighting) to initiate operation of the fire extinguishing srstem installed

' Tn subsequent references to exhibits. the reader will be directed to additional detalln
relating to there arpects: Fire and Fire Fighting. Unit 1 Operations and Unit 2 Operations
which occurred concurrently duﬂnz the time period discussed.
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in the cable preading room. Some temporary difficulty was encountered in initia-
tion of the installed carbon dioxide system (Exhibit 8: Fire and Fire Fighting)
becnuse wetal plates that bad bLeen inktalled bebind the breakout glass at the
manuul initiation stations to prevent inadvertent actuation during construction
activities had not been removed, and because power to the electrical initlation
stations had been disconnected ax a persounel safety measure w! ‘= men were
working in the cable spreading rvom. Power was restored te the electrical system
and the carbon dioxide system was placed in operation within about ten minutes,
but it wax not effective in extinguishing the fire which by this time had ignited
the covering of eables in the penetration and had burned through the wnetx:athm
into the secondary containment buoildiag. The temporary difficulty in initiating
operution of the carbon dioxide syxt-in does not appear to have had significant
impact on the vutcome of fire fiyrhting activities.

For a periml of about 3% hours, from shortly after 1:00 o'clock (Exhibit 10:
Fire and Fire Fighting) until about 4:30, there wax little or no directed, organ-
ized effort to fight the fire in the secondary containment building although some
sporadic individual efforts may have been made. and the fire in the cable spread-
ing room was fought separately. Shortly after 1:00 o'clock (Exhibit 11: Fire
and Fire Fighting) the locul fire department from Athens, Alabama (ten miles
from the site) was called for assistance. The Athens fire trucks arrived at the
plant about 1:30. The Athens Fire Chief recommended that water be used to fight
the fire about half an hour after he arrived at the scene (Exhibit 12: Fire and
Fire Fighting). '

Fire fighting continued in the cable spreading room throughout the afternoon
and by 4:30 the fire there had been put out ( Exhibit 13: Fire and Fire Fighting).
Permission to use water to fight the fire in the secondary containment bullding
was given (Exhibit 14: Fire and Fire Fighting) between 5:30 and 6:00 p.n.
About 7:00 o'clock water was used on the fire by two men who wedged the
nozzle of the fire hose in a position to direct water on the fire after which they
left the scene. Fifteen minutes later, two men returned to the scene and found
no turther evidence of burning. The fire was declared to be extinguished at 7:45
p.m. The delay in the decision to use water in fighting the fire contributed
significantly to the extent of the damage incurred. )

The fire damage extended from the point of ignition in the cable penetration
in one direction a few feet into the cable spreading room and in the opposite
direction along the cables about 40 feet into the secondary containment building.
. All ten cable trayx in the penetration and over 1600 cables were affected. in-
cluding cablex in 26 trays in the secondary containment building.

Exhibit 15 depicts, in simplified form. some important BWR systems. Through-
out this and other statements reference will be made to ECCR, the emergency

core cooling system. This frequenily used term involves a number of independent

s¥stems: the Low Pressure Coolant Injection (LPCI) system (LPCI is actually
one mode of operation of the Residual Heat Removal (RHR) system) ; the Core
Spray system: the High Pressure Coolant Injection (HI’CI) system: and the

Automatic Depressur;zation system, which operatex to open the relief valves

automatically under certain conditions and releases steam to the prexsure sup-
pression pool.

Other systems. not normally considered ax ECCS are alsn available to provide
sources of cooling water to the reactor eore. Later in this statement, reference
will be made to the control rod drive system pumps. which provide high pressure
Water to opernte the hydraulic control rod drives during normal operation. In
the process of doing so, they also pump water into the reactor vessel,

f!{»t usl now “rezero” the clock and consider the effects of the fire on operation
of Unit 1. .

In the common control room for Units 1 and 2. the control room operators
were notified of the fire about twenty minutes after the fire started. . About five
minutex later (Exhibits 6 and 7: Unit 1 Operatinns), the Unit 1 operator noted
anomolons behavior of contrgJs and instrumentation for systems designed to
provide emergency cooling of the reactor core. About ten minutex later (Ex-
hibit 8: Unit 1 Operations), the maln recirculating pumps on Unit 1 <hut down
and the operator manually xhut down the Unit 1 reactor and verified that all
control rods had been fully inserted. This stopped the chain reaction and elimi-
nated nuclear fission as A direct source of heat although heat generation in the
ore continued as a result of the radioactive decay of fission produets jn the
reactor fuel. The principal concern for the safety of the plant following shut-
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down of the reactor was to provide continuous cooling of the fuel to remove
this decay heat, ,

As the water level in the reactor vessel dropped ax a result of the reduced
boiling in the core, the feedwater pumps, designed to provide high pressure.
witer to the reactor vessel, increased their low rate, as designed, und ruisesd the
water level to the point thaut the operator clected to shut down two of them as
well ax the HPPIC and RCIC steam-driven pumps, which had started on the low
water level signal. to prevent overfilling the vessel.

Shortly after 1:00 o’clock (Exhibit 9: Unit 1 Operations), the main steatn
isolation valve? Jlosed. This action shut off the steam to the main condenser
thus eliminating this means of rejecting decay heat. The closing of the main
steam ixolation valvex also caused the loss of the remaining steam-driven feed-
water pumnp providing high-pressure feedwiater to the core. The normal methods
of providing high pressure cooling water to the core were unavailable due to
loss of electrical equipment and instrumentation caused by the fire. TVA used
one of two electrically-driven pumps readily available in the control rod drive
system (Exhibit 10 Unit 1 Operations) to provide somewhat over 100 gallons
of water per minute to the vessel. :

As the pressure in the Unit 1 reactor coolant system increased as a result of
steam produced by the decay heat in the core, the relief valves opened anto-
matically to release steam to the pressure suppression pool thus preventing over-
pressurization of the reactor coolant system.

When it became apparent that the Unit 1 reactor coolant level could not he
maintained at high pressure using only the CRD» pump (Exhibit 11: Unit 1
Operations), the operator elected to reduce the pressure in the reactor coolant
system by opening the relief valves to releaxe additional steam from the reactor
vessel to the pressure suppression pool. When system pressure was reduced
sufficiently, low pressure pumps were operated to maintain water level in the
reactor vessel (Exhibit 12: Unit 1 Operations). This mode of core cooling was
successful until about 6:00 p.m., when control was lost for the four relief valves
that had been operable up to that point (Exhibit 14: Unit 1 Operations). This
caused these relief valves to close, permitting repressurization of the reactor
coolant system. Becouse of this repressurization, the low pressure pumps could
not continue to supply water and the operator ehose to rely on one control rod
drive system pump as the source of coolant injection for a period of about four
hours (Exhibit 16: Unit 1 Operations) until temporary modifications reestah-
lished the capability to open the four affected relief valves and reduce System
prexsure. An additional spare control rod drive system pump was also available
for nse. Subsequent analysis has shown that other methnds were also available.

Attempts were continued to extablish more conventional methnds of providing
cooling of the reactor core and the water in the pressure suppression pool. Ahout
13 hours after the fire started. temporary repnirs were made which permitted
cooling of the pressure suppression pool and normal means of cooling the Unit 1
reactor core were restored by about 4:10 a.m. on March 23.

Let us agnin turn back the clock to consider Unit 2. .

The effect of the fire on Unit 2 operation was less prononneed. The Unit 2
control operator shut down the reactor manually forty-five minutes after the

fire started. when numerous alarms occurred. most of which were associated

with loss of DC power (Exhibit 9: Unit 2 Operations). He verified that all
control rods had been inserted fully and shut down the feedwater pumps when
the water level in the reactor increased to the decignated level for such aection.
About three minutes later. the Unit 2 main steam isolation valves closed auto-
matically. The Unit 2 control operator successtully initiated operation of sy<tems
designed to supply high pressure water to the core (Exhibit 10: Unit 2 Opera-
tions). For a period of about 45 minutes. the loss of same electrical supply
panels eaused the loss of manual control of the Unit 2 relief valves as well as
the loss of certain other motor-operated valves ( Exhibit 11: Unit 2 Operations).
The relief valves continued to operate to prevent overpressurizing the Unit 2
reactor coolant system during this period. About 2:10 the reactor conlant sYstemn
pressure began to drop. probably as a result of a relief valve failing to close
after opening automatieally (Exhibit 12: Unit 2 Operations), Approximately
five minutes later, control of the relief valves was restored and controlled de-
pressurization of the reactor eoolant system was continued. After depressuriza-
tion, low pressure pumps were used to provide cooling water ta the Unit 2
reactor core (Exhibit 13: Unit 2 Operations). By about 6:30. conditions on Unit 2
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were stabilized (Exhibit 14: Unit 2 Operations). Normal means for cooling the
cure were reestablished about 10 :45 pan.

The Browns Ferry Emergency Plan was activated at apout 1:00 o'clock when
it became clear that operation of the Units 1 and 2 reactors had been affected by
the fire. At that time, it was not apparent that no offsite consequences were to
result from the fire, ax we now know was the case. Communication among .the
various groupe and agencies involved in coping with this event could have been
better than it was. Some deficienciex in performance of emergency plan functions
were identified in our investigation, but inarmuch as no offsite release occurred,
these did not contribute directly to the effects of this event.

The Atlanta Regional Office of the NRC's Office of Inspection and Enforcement
was notified of the fire shortly after 4:00 p.m. on March 22. Inspectors from the
Regional Office were dixpatched promptly. to the Browns Ferrey site. The
Reglional Office immedlately notified NRC Headguarters, and key members of the
NRC's Offices of Inspection and Enforcement, Nuclear Reactor Regulation and
Public Affairs were assembled. Other cognizant federal agencies were alerted and
contact was maintained with the Regional Office and NRC inspectors at the
Browns Ferry site. An investigation was initiated immediately by the Atlanta
Office. The fleld investigation required 280 man-days of effort. It was completed
and a detailed report thereon, dated July 25, 1975, was prepared and released
publicly on July 30. Copiex of the Investigation Report have lwen previously fur-
nished to the Committee. '

As a result of our investigation, we took enforcement action in the form of a
Notice of Violation to the licensee, TVA, on July 29, 1975. This Notice of Viola-
tion is publicly available, It identifies those items we believe to require corrective
action. In accordance with our standard practice, TVA was given twenty days
to respond to the Notice of Violation. TVA requested, and was granted, an exten-
sion of that period to September 2. We have recelved TVA's response and we are
evaluating it. TVA takes exception to some of our findings and points out some
parts of our report which they believe contain factual errors. If our evaluation
confirms that there are errors in our report, the record will be corrected.

It is perhaps appropriate to note parenthetically that the purpose of our en-
forcement action known as Notices of Violation, such as the one issued to TVA,
ix not punitive but rather corrective. Indeed, our entire enforcement program has
as itz aim the correction of deficiencies rather than punishment of offenders, al-
though punitive sanctions are available as a means of reinforcing our concerns,
when such action is necessary. We do not believe that the use of the more severe
sanctions is warranted in thix case.

Shortly after the Browns Ferry fire, the Office of Inspection and Enforcement
prepared and distributed to all licensees a Bulletin (75-04) and supplement
tT5~04A) requesting generalized information on policies and procedures relating
to work control practices at operating plants, particularlv as they relate to fire
prevention. Specific information on certain safety questions raised by the Browns
Ferry cxperience was also requested. The objective here was to ensure that all
operating plants were awanre of the Browns Ferry event and tbat their attention
was directed to areas of concern hased on our initial evaluation of the fire.

Most of the responses to the bulletins that have been received bave described
the overall procedure and review system for handling work which could affect
safety. All responses from licensees are publicly available in the NRC'r Public
Document Room. Typically, such work requires written procedures spelling out
hazards, precautions or prohibitions, and requiring various levels of review and
approval.

Construction and modification work in operating plants is generally handled
quite formally, requiring engineering and safety committee review and approval
and Plant Superintendent approval. Higher management approval may or may

not he required. Maintenance activities are generally handled somewhat less:

formally. using job orders or trouble tickets. Usually, general maintenance pro-
cedurer which have previously heen reviewed and approved at the various levels
are followed. Such activities also require approval of the responsible foreman,
the shift operating supervisor, and sometimes the department supervisor, Chief
Engineer or Plant Manager. .

Special inspections have heen made by NRC inspectors at all of the other 51
operating plants to determine what requirements exist for compartment boundary
fire harriers and seals at electrical cable penetrations and the extent to which '
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the facilities conform to these requirements. The results of each of the special
inspections are available to the public in the NRC’s Public Document Room.

Forty-three of the plants had construction specifications establishing detailed
requirements for fire barriers, including thirty-nine plants which are committed
by their Safety Analysis Reports to install fire barriers. These requirements va rie)
in complexity from multilayer barriers with non-lammable fnsulation, sheathing
and fire retardant to simple fiberglass packing around the cables. For the remain:
ing elght plants no documented fire barrier requirements were available. Thre
of these were found to be well protected by fire barriers.

Deviations from fire barrier requirements were found in varying degrees at
thirty-eight of the plants. These included missing barriers. improper construc
tion, improper materjuls, and barriers that had been opened for one reason or
another or had deteriorated to some degres. but which hud not been repalred.
Moxt of the deviations were from construction specifications, although twelv-
of the plants also had deviations from commitments made in thelr Safet)
Analysis Reports. At twenty-three of the plants the deviations were few in
number 10 or lesx out of up to 2000 locations) or of 8 minor nature. The remain-
ing sixteen had numerous deviations with some plants having 209 or more of
the required barriers deficlent in some manner. Where appropriate, action to
enforce requirements has been taken based on findings nof the special inspections
and completion of corrective action is being verified by our inspectors.

Based on the Information received in response to the Bulletins and on the
nature of the deficiencles discovered durlng the special inspections conducted as
a result of the Browns Ferry fire, we concluded that with the additional pro-
cedural controls implemented by those licensees at whose facilities deficiencies
were identified, there was suficient assurance of continuing protection of public
health and =afety that no immediate NRC action to suspend or restrict opera-
tion at other nuclear power plants was warranted. The extent to which any new
or changed NRC criteria or practices that may arise from this event will be
applied to presently licensed piants will be determined when such criteria are
developed. ) .

ey

ExHIBIT 1.—GENERAL VIEWw LooKING EAST
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BROWNS FERRY NUCLEAR GENERATING PLANT

ExHIBIT 2

CHRONOLOGY - BROWNS FERRY FIRE, MARCH 22, 1975
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CH"PNOLOGY — BROWNS FERRY FIRE, MARCH 22. 1975
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CHRONOLOGY — BROWNS FERRY FIRE, MARCH 22, 1975
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CHRONOLOGY — BROWNS FERRY FIRE, MARCH 22, 1975
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CHRONOLOGY — BROWNS FERRY FIRE, MARCH 22, 1875
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Exnrsit 16

Senator Moxtova. How long will this take?

Mr. Axpers. Senator, iff T mav. we al=o have Mr. Rusche and Dr.
Hanauer who have summaries of their testimony and it depends on
vour time. )

Senator Moxtoya. Well, we are going to o on this afternoon, but
I would like to ask Dr. Knuth a few questions.

M. Axprrs. There are about 20 minutes of <lides.

Senator MoxTtova. I would like to ask you o few questions on yvour
stmmary and yvonr statement. Dr. Knuth,

Dr. Kxvrn. Yes: sir,

Senator MoxToya. Now. it 1s very apparent that there was no definite
imstruction as to what to do in this kind of an emergeney either from
rhe underwriters or from NRC or this would not have ocenrred or at
least the extent of the damage wonld not have taken place.

Now. there were apparently disagrecments on how to proceed.
whether or not to use the water. There were further complications by
virtue of poor training and equipment. very bad response. and by the
diftienlty i gaining aceess to the atfected area.

However. there was no nuclear component to the aceident and tive-
fighting  was  conducted without the presence of a radiation
environment. o

Now, can vou speculate how accident recovery activities might have
heen affected if a nuclear event had taken place?

Now. T will ask vou another question in this same context.

Are utilities prepared to take necessarv countermeasures when op-
erating personnel themselves might be subjeet to radiation exposures?

Dr. Kxvrn. I is a very difficult question to answer. T will have to
start off by putting it in the context that the emergency response of a
utility in response to any emergencey., or accident situation is part of a
procedure which is maintained by the utility. The utility is required as

~
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part of its Heense to develop an emergeney plan in conformance with
Appendix E of part 50 of our regulations.

UsE OF WATER IN FIREFIGUTING -

Senator Moxtova. Was there an emergency plar in this particular
case and did 1t eall for the use of water?

Dr. Kxvrin. There was an emergency plan and T don’t believe the
manual for Browns Ferry they were operating under required the use
of water but I do not

Senator MoxTtoya, Did it prohibat ir?

Dr. Kxeti. No. it did not prohibit the use of water.

Mr. Axpers. It did allow it—it did not prohibit 1t. Senator. even
with the fact that the NRC is reviewing the fire prevention area in
more and more depth. I doubt that we will find it advisable to get down
to the specificity of requiring or not requiring water for this kind of
particular event, We should allow zome element of judgment by people
on the scene. .

Senator MoxTtova, Mro Anders, what T am tryving to develop is was
there any specific authorization or instruction for the use of water in
thiz type of a situation?

Mro Avpers, It is my understanding that the TVA procedure——

Senator MoxTtova. In the manual or instructions.

Dr. Kyvrin. Yes:sir. It was authorized, it was not precluded.

Do Masex. T think one point that <hould be brought out is in some
Hrefighting installations theve are fixed nozzles. In the absence of fixed
nozzles in TVA's plant they were reluctant to instruct that theyv hand
spray the fire. beeause the operators could be injured. ,

Now, that is a judgment eall and it was approved or permitted by
the manual. The plant superintendent and T think TV.A. as the Chair-
inan has atready suggested here. vou should ask them about this. In
his judement he did not wish to take what he considered to be these
risks. Later on after the opportunity had been provided 1o verify that
the cables had been de-electrified. water, using hand-held nozzles. was
permitted.

Now, our judgment ix that perhaps it could have been used sooner
bur it was not that there was a lack of interest, let’s sav. in using water:
there was a considered judgment on the part of TVAL T think they
could better provide their reasons for delayving water,

Senator MoxTtoya. Will you be a little more specific and state for
the record under what circumstances would the instructions from TV
be triggered to nse water in that =itnation? Is it the presence of a
nozzle close by or what ¢

Dr. Masox. No. Some of the factors are. as T understand them. the
evaluation of the cables—are they apt to he flooded or 1= the water apt
to drain off. Are the eables electrified or not. What is the class of fire.

It was deemed that the combustion of this insulation would permit
the nse of water. There are other elasses of fire in which the regula-
tions, as I understand them. wonld not have permitted water.

Senator MoxToya, Why was there hesitaney?

Mr. Axprers. There are two reasons that TVA has brought forth.
One. the danger to personnel fighting the fire and two, the concern that
the use of water at the early stage of the event might compound the

592165 () o TG ec 4



46

problem of controlling the reactor if water might short out or increase
he interconnection of cables.

Senator Moxtoyva, Well, in other words, were theyv right in waiting?

Mr. A~pers. They were right in the sense that there was no radio-
wtive release and there was no core damage. Whether the fire conld
nave been put out sooner with the same results in a shorter period of
ume can never be fully determined but our investigators expressed
-teh & view in their report. _

Nenator MoxTtova. Which is what. that the fire could have been put
out carher?

Mr. Axpers. The report suggests that the fire could have heen put

1t earlier without adverse consequences but personally T am not sure
that we have looked into all the facets involved to be able to make that
tatement as conclusively as it was made. That aspect is also part of
'he ongoing review,

Senator MoxTtova, Hasn't the statement been made by some in vour
wrency and by others that the fire could have been put out earlier and
1t would have caused less damage than actually occurred?

Mr. Axpers. That position tends to be reflected in the report. Mr.
Chairman. T personally would not make the statement quite as specific
as that sounds—but that’s a matter of professional ju(«\gmem.

Senator MoxTova. What statement would you make then?

Mr. Axpers. T would say the procedures taken by TVA, which
includes areas where we have recommended improvements. in fact did
not result in a core damage or radiation leaks. I believe that sooner
action and more coordinated firefichting procedures and some increased
availability of equipment probably mn‘d have reduced the time the
fire burned.

Senator Moxroya, Now. in what depth does NRC review and ap-
prove a reactor licensee's own onsite emergency procedures?

Mr. Resene. Mr. Chairman, in the course of our review of appli-
cants we determined that onsite and offsite emergency procedures nre
developed according to a published manual that NRC has provided.
Our requirenients are that their procedures comply with the contents
of thic manual, and we had done that for T\'.\ and that continues
t0 be the case.

Senator MoxTtova. But you didn’t have anything for this situation

in vour manual. did yvou?

M. Resenr. The manual that T am referring to?

Senator MoxTtoya. Requiring the use of water.

Mr. Ruscne. That is correct. .

Senator MoxTova. You didn't?

Mr. Ruscne, We didn't.

Senator MoxToya. Do you have it now? :

Mr. Rusene. The manual has to do with the concept and scope of
the plan. not the details of the procedure.

Senator MexTtorva. Wounld you give us the content of that for the
record. :

Mr. Rusenk. We will do that. .

[The following material was later submitted :]

NRC requirements are set forth in the Code of Federal Regulations, Chapter 1,

Title 10, PPart 50, Appendix E. This Appendix establishes the information regard-
ing plans for coping with emergencies to be contained in the Preliminary Safety
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Analysis Report and the Final Safety Analysis Report in license applications. It
also establishes the minimum requirements for emergency plans,

Appendix E was published in 1970. The staff evaluated the Browns Ferry emer-
gency planning program against these requirements and found it acceptable. This
finding was presented in the Safety Evaluation Report of June 26, 1972,

More detailed guidance to applicants is provided in the NRC Standard Review
I’lan, Section 13.3. “Emergency Planning”™. A copy of this document ix attached.

[Attachment follows:) ‘

U.N. Atomic ENERGY CoMMISSION,
REGULATORY STANDARD REVIEW PLAN,
IIRECTORATE OF LICENSING.

SecTiON 13.3—EMERGENCY PLANNING
REVIEW RESBPONSGIBILITIES

I'rimarr—Industrial Security and Emergency Planning Branch (ISEPB)
Secondary—XNone

I. Areax of revieie

The applicant’s emergency planning. as described in his safety analysis report
tRAR). is reviewed by INEPB. Thix review of thix section of the SAR involves
- evaluation of evidence of prelimioary planning 1in the preliminary safety apalysis
report. PSAR) or substantive evidence of planning ¢in the final safety analysis
report, FRAR) for emergency preparedness directed primarily at situations
involving real or potential radiological hazards.

At the PSAR stage the review covers each of the seven sub-parts A-G of 10 CFR
Part 50, Appendix E. Part 11. Particular attention is given to the following areas,
applicable to the sub-parts indicated.

With respect to sub-part B, the dexignation by the Governor of the state in
which the facility ix to be located of an agency that has the primary responsibility
for planning for radiological emergency response in the (public) enviroas of the
plant ix verified and evidence of the arrangements that have been made by the
applicant with this agency for the preparation of coordinated emergency response
plans in the environs of the facility is reviewed.

With respect to sub-part C. one of the protective measures conridered is the
evacuation of persons from the exclusion area and from potentially affected
sectors of the environs. An analysis of the implications for evacuation of the
moxt severe dexign baxis accident postulated ix reviewed to assure that it includes
explicit findings or information necessary for emergency planning.

With respect to sub-part E, the review includes a determination that at least
two off-site hoxpital facilities are identified, with evidence that preliminary con-
tacts have extablished agreements and potential capability to receive and treat
individuals affected by radiological emergencies.

At the FRAR stage. n comprehensive emergency plan document is reviewed.
The emergency plan should demonstrate implementation of the objectives and
requirements of 10 CFR Part 50, Appendix E. Parts I, 111, and IV,

II. Acceptance criteria )

At the PSAR stage, this section is considered acceptable (1) if it conforms to
the requirements of 10 CFR Part 50. Appendix E, Part II. (2) if the emergency
planning information, submitted in accordance wjith section 13.3 of Revision 2 of
the “Standard Format and Content of Safety Analysis Reports for Nuclear Power
Plants,” Is consistent with facility design features, analyses of postulated acci-
dents, and characteristics of the proposed site location. and (3) if it provides
reasonable assurance that appropriate protective measures can be taken in the
event of a serious accident within and beyond the site boundary.

ISEPB considers that the last of the above is satisfied if preliminary planning
and analysis shows that there is reason to expect that the emergency plans for
the facility can be designed to meet, at minimum, the following ohjectives, based
- upon calculated radinlogical dose consequences of an airborne release following

the most serious design basis accident : co

1. Completion of evacuation of persons within the exclusion area within two
hours from the onset of release. In this connection, ISEPB considers that the
required assurance cannot be given if non-plant related activities, e.g. recreational
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activities, are permitted anywhere within the exclusion aren where siting doxe
ruidelines of 10 CFR Part 100 might be peached in dess than two hours, as shown

by calenlation, . R
2. Completion of evacnation of persons within 45 sectors of the environs beyond

the exclusion radius boundary within two hours from the onset of release. or
within the times calenlated as a function of distance for a potential dose to reach
the upper limit of the range of protective action guide levels to be adopted ax
warranting evacunation as protective measure for the general public. whichever is
Inrger at sach distance cor sidered. ISEPRB cousiders that the minimum range of
aceeptable distanees within which this determination i< to be made is the distance
at which the referenced protective action guide level is reached in & hours from
the onset of release,

2. Completion of initinl accident aissessment measures, including dose projec-
tion, and natification to offsite anthorities within fifteen minutes or withia the
ealenlated time 2t which the dose at the exclusion radius would rench the lower
limit of the range of protective action puide levels to be adopted (for evacuation),
whichever is larger.

At the FRAR stage, the organiziation and content of o generadly aceeptable
emergency plan for a nuclear power plant to implement the requirements of 10
CEFR Part 50, Appendix E. Parts I and TV, ix given in Appendix A to this stand-
ard review plan.

I1I. Reviaw procedures

At the PSAR stage, the review consists of an evaluation of the information
submitted by comparison of this information with the foregoing Acceptance
¢'riterin. The reviewer shounld determine that all of these criterin are satiszfied,
exercvising his judgment as to the reasonableness and adequacy of the qualitative
fuctors involved, in the light of emergency planning ohjectives.

The reviewer <hould gain familiarity with the proposed site, including the
exclusion area. low population zone, demography. and land use factors, with the
proposed plant design and layout, and with the caleulated dose consequences of
design basis accidents postulated by the applicant. To thix end the reviewer
should examine relevant xections of the PSAR. particularly Chapters 1.0, 2.0 and
15.0. This information may e supplemented by the use of United States Geo-
In;:i.oal Survey grid maps. rond maps, and a personal visit to the site of the
reviewer, _

With respect to the applicant’s analysis and findings relative to emergency
plarvnnx for evacuation, the reviewer should assess the credibility and adequacy
of time factors presented by the applicant in the light of emergency operations
experience and should analyze them to determine that the time estimates or
allocations for sequeniial actidns are consistent with the objectives and criteria
<ot fnrth‘ in TE above. In addition he should ax<ure that ealenlational methods and
Assumptions used hy the appiicant for dose projections are genernlly consistent
With those’ found aceeptable to the staff for purposes of demonstrating con-
formance with 10 CFR Part 100 <iting criterin. Consultation with other members
of t‘h‘- staff may he necessary to gain this assurance,

. For caxes in which the reviewer determines that there are site-related popula-
ton. road netwark. or land use factars, or unigque aceident considerations which
prv.wnf potential prohlems for emergency planning. he may develop and recom-
mw}d independent techniques to determine certain n«vpfahle emergency plan
design objectives for that site. ’ ‘

r A . \£ art 50, Appendix E. Parts
ITr :\_nd IV, and the elements of emergency planning set forth in Appendix A
to this standard review plan should be used as checklists for detailed cnmp'\ri&:nn*
with the applicant’s plan. R

IT. Evaluation findinga

At the conclnusion of the PSAR sta riew i iti
: ! SAR stage review, a finding of acceptability of the
applicant's defined low population zone with respect to the definition in 10 CFR
§100.311), shqnm Be transmitted to the Accident Analysis Branch.
) The e\'gluﬂtmn finding for this section at the PSAR stage should be subistan-
- tially equivalent to the following statement : )
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“The applicant has described his preliminary plans for coping with emergenciex.
An onsite Emergency Coordinator will direct the implementation of the Emer-
gency Plan in accordance with detailed written emergency procedures. Initial
contacts and arrangements have been made with the following agencies: (listing
ty name). The (identity of state agency) has heen identified ay having primary
responsibility for radiological emergency planuing tn the environs of the proposed
facility. .

*In-plant monitors will provide the first indication of a radlological emergency.
Provisions will be made for surveys by portable meters and air sampling devices
on a timely basis. The plant control room has been designed for continunous occu-
pancy and will be the priccipal emergency control center. Oue alternate center
will be designated. Emergency kits will be stored at the primary assembly area.
Decontamination facilities and a first aid reom will be provided. Arrangements
have been initiated with area hospitals to treat contaminated injury cases. All
plant personnel will receive training in emergency procedures and periodic drills
will be conducted.

“Analyses have been performed to confirm the practicability of taking protec-
tive measures, including evacuation, within and beyond the site bonndary during
the expected lifetime of the plant. and appropriate criteria have been identified
for the design of an aceeptable emergency plan.

“We have reviewed the applicant’s preliminary plans for coping with emer-
gencies and consider that they meet the requirements of 10 CFR Part 50, Ap-
yendix E, and are acceptable.”

The evaluation finding for this section at the FSAR stage should be substan-
tinlly equivalent to the following:

“The applicant has formulated sad submitted an Emergency Plan which de-
scribes the program for coping with emergencies within and berond the site
boundary. The plan includes a description of the organizational control extending
from the on-site emergeney organization to off-xite agencies, specific emergency
measures to be taken as indicated by defined accident assessment techniques, in-
cluding protective meaxures, for persons snbject to potentially excessive radio-
logical exposures, and facilities and supplies needed for coping with emergencies,
including redundant communications equipment. The plan alsn describes arrange-
ments made for providing necessary medical attention for persons with contami-
nated injuries, and provisions for maintaining an adequate emergency prepared-
ness posture throughout the expected lifetime of the plant through training,
exercises, and drills. !

*The plan has been determined to be acceptably coordinated with the radiolog-
ieal response planning of the (state name and agency identification).

“We have reviewed the applicant's Emergency Plan and consider that it meets
the requirements of 10 CFR Part 50, Appendix E, is responsive to the specific
requirements af the staff, and provides an adequate hasis for an acceptable state
of emergency preparedness. Details and procedures to implement the Emergencs
Plan require inspection and evaluation by the Directorate of Regulatory Opera-
tions prior to the issuance of an Operating License.”

Mudifieations or additions to this statement may be necessary to highlight fea-
tures of the review of emergency planning which are unique to the plant or site
in question.

V. References

1. Appendix A, “Emergency Plans for Nuclear Power Plants”. attached hereto.

2. 10 CFR Part 50, Appendix E, “Emergency Plans for Production and Utiliza-
tion Facilities”.

3. Regulatory Gulde 1.70, “*Standard Format and content of Safety Analysis
Reports for Nuclear Power Plants,” Rgv. 2. .

APPESDIX A—STANDARD REVIEW Prax 133
, EMERGENCY PLANS FOR NUCLEAR POWER PLANTS

Dixcursion
Regulatory concern for emergencs planning is directed primarily at situations

involving real or potential radiological hazards. Such hazards may place the
health and safety of one or more persons in jeopardy. Emergency planning
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should aim to diminish the degree of jeopardy by preparing for timely action
on the part of individuals who constitute a coordinated emergency organization.
Although it is not practicable to develop a completely detailed response procedure
for every conceivable type of emergericy situation, advance planning can create &
high order of preparedness and assure an orderly and timely decision-making
process at times of stress ps well as the availability of equipment. suppliex and
exsential services. :

An important eleme:.!  f emergency planning for nuclear power plants ix the
recognition of a need 'o e with & very brvad spectrum of potential conse-
quencies, Federal. state, and tocal agencies as well as the applicant-licensee have
responsible roles to play in both the planning and the implementation of emer-
gency preparedpess procedures. Federal interagency responsililities for nuclear
incident planning have been set forth in a Federal Register notice of January 24,
1973, Ly the former Office of Emergency Prepareduess (now the Federal Disaster
Assistance Administration). To a large extent, these responsibilities are directed
toward a coordination of effort to provide assistance to state and local govern-
meunts in their planining. This policy is based upon the recognition that state and
Jocul governments have the necessary authority to implement emergency meas-
ures in their jurisdictions. Although federal agenciex can and will respond to
emergencies arixing from nuclear power plant activities if nevessary. such
response should be regarded primarily as backup and not a substitute for respon-
sible action by licenseex and state and local governients. _

In the preparation of an emergency plan for a specific nuclear power plant,
the applicant should be guided by the following criteria to c¢larify the scope,
content, and purpose of the document which descriles the plan. The emergency
plan should incorporate sufficient detall so that other participating organiza-
tions and agencies with related plans may review it and determine that they are
coordinated effectively with one another. Detail which can reasonably be expected
to change from time to time, e.g.,, names anad telephone numbers, equipment and
supplies inventory lists, or step-by-step procedures or check lists which may be
altered as a rexult of experience or test exercises, should not be incorporated
in the plan. The document itself should not be considered ax a primary working
document to be used during an emergency. Implementing procedures documents,
keyed to the plan, should be available for this purpose. The latter documents
should not be necessary for licensing review. However, they should be available
for inspection by the Commission's Directorate of Regulatory Operations, and
should be transmitted, if applicable, to appropriate state or local agencies.

The plan document should also clarify its scope relative to interfacing plans
and procedures within the operating organization, eg.. emergency and off-normal
operating procedures within the plant, radiation protection program and proce-
dures, and security plans,

Although a part of the final safety analysis report, it isx recommended that the
plan be prepared as a separate document.

Branch rccommendationa

A. Each applicant’'s emergency plan should include provisions for handling
emergencies both within the site of his plant and in the environs of the site.
Responsibility for planaing and implementing all emergency measures for per-
30ns within the site boundaries rests with the licensee. Planning and implemen-
tation of emergency measures in the environs of the site arising from onsite
activities should be coordinated with local. county, state, and federal agencies
having emergency responsibilities and should be described in the applicant's
emergency plan. Such planning should generally be increasingly definitive in Its
provigions for emergency measures as the regions of consideration get closer to
the site and the plant itself.

B. The scope and content of a nuclear power plant emergency plan should
be substantially equivalent to that outlined in the following section, entitled
“Organization and Content of & Nuclear Power Plant Emergency Plan™. .
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ORBRGANIZATION AND CONTENT OF A NUCLEAR POWER PLANT EMERGENCY PLAN

(In the following, the decimal notation identifies recommended major subject
headingx for the organization of an emergency plan document. The text, including
" portions identified by alphabetic notation, gives specific guidance or recommenda-

tions ax to the content of the section or sub-section.)
For clarity, certain terms are employed with specific definitions ss follows:

Definitions

Assessment actions—means all of those actions taken after an accident has
occurred which are collectively necessary to make decisions to implement specific

emergency measures.

Corrective actions—means emergency ‘measures taken to amellorate or termi-

nate an emergency situation at or near the source of the problem.
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Protective actions—menns those emergency measures taken after an aceident
or an uneontrolled release of radionctive materinls has occurred, for the purpose
of preventing or minimizing radiologicnl exposures to persons which would be
likely to vecur if the nctions were not tuken.

Population-at-risk—means those persons for whom protective actions are or
would e taken.

Affected persons—means personx who have been radiologically exposed or
physically injured as a resnlt of an awecident, to a degree respiring special atten-
tion ax individuals, e.g., decontamination. irst aid, or medical services,

Recovery actions—menans these actions thken post-emergency to restore prop-
Perty to its pre-emergency condition as nearly as possible,

Protective action guides—means projected radiological dose, or dose commmit-
ment. values to individuals in the geneml population which warrant protective
action following a contaminating event,

Emergency nction levels—means radiological doxe rates, specific contamination
levels of airborne, waterborne, or surface-deposited concentrations of radio-
Activity, or specific instrument readings, which may be used to presceribe specifie
CIErgeney measures.

1.0 SCOPE AND APFLICABILITY

‘This section of the plan shoauld define the unit. plant, station, or aren to which
the plan isx applicable, and a summary of its inter-relationships with (1) irs
hmplementing procedures, (2) plant operating. radiological control. and indus-
trinl security procedures, (3) other emergency plans of the company. e.g.. an
overall corporate plan, and (4) emergency plans of other participating agenciex,
particalarly the responsible state ageney.

2.0 SUMMARY OF EMERGENCY PLAN

Thix should describe the key elements of overull emergency planning logic
incorporating graded cmergency classitications of increasing severity and their
relationship to the participating status of onsite and offsite personnel and
agencies, ‘

3.0 EMERGENCY CONDITIONS
3.0 Clazzification System

An emergency plan sheuld charicterize several classes of emergency situn-
tions. The system of classification employed should consist of mutually exclusive
groupings {to avold ambiguity) but should cover the entire spectrum of possible
situations, Each elass should incorporate (1) a specific emergeney organization
alerting and mobilization procedure, and (2) a set of predefined preliminary
actions to be taken by designated emergency organization personnel. Succvinet
descriptive rather than numerical or alphabetical classification designations are
recommended to give better immediate clues to personnel as to the scope and
character of the situation. :

An acceptable classification scheme is described below in qualitative terms.
Thix part of the emergency plan shiould describe the criteria for recognizing
and declaring each claxs. including specific emergency action levels for the laxt
three classes,

fa) Perxonnel Emergency.—Accidents or occurrences onsite may require emer-
gency treatment of individualx. Thix classification applies to situations which
have no potential for escalation to more severe emergency conditions. There
may be no effect on the plant, nor does it necessarily involve immediate operntor
action to alter plant status. A personnel emergency doex not activate the entire
plant emergency organization but may activate teams such as first aid. It may
also require special loeal services such as ambulance and medieal.

Tmplementing procedures for the handling of thix class of emergency may
also be incorporated in the plant's radiation pretection procedures and general
industrial safety procedures,

Included in this class are injuries which may he complicated hy contamination
problems or excessive radiation exposures to onsite personnel.

The recognition of thix class of emergency is primarily a judgment matter
for plant staff supervisory or management personnel. Its importance as part of
the classification scheme rests to some extent on its ‘*‘negative” information
content, viz. that the inecident giving rixe to an emergency is restricted in its
scope of involvement. This section of the plan should designate the classification
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criteria, and enumerate discrete accident ~xtuutmns which would give rise to
the use of thix claxs.

(b) Emergency Alert.—Specific situations may arize that can be recognized
as creating a hazards potential that was previously non-existent or latent. In
and of itself the situation has not yet cansed damage to the plant nor harm to
personnel and does not necessarily requirs an immediate change in plant oper-
ating status. Inherently, then. this is a situation in which time is available to
take precautionary and constructive steps to prevent the realization of an acci-
dent and to mitigate the consequences szhould it occur. An ewergency alert
situation may be brought on by either man-made or natural phenomena.

Emergency alert conditiops imply a rupm transition to a state of readiness
by the plant personpel. the possible cessatisn of certain routine funcrions or
activities within the plant which are not immediately essential. and possible
precautionary actions which the specific situation may require. Examples of
situations which might be placed in this class are: threats to or breaches of
plant security measures such ax bomb threats or civil disturbance ; ~evere natural
phenomena in the plant environment such as flonds, earthquakes, tsunamis. bur-
ricanes, or tornadoes : emergency situations such as fires at adjacent facilities:
release of a toxic or noxious gas in or near the plant; or fooding offsite caused
by malfunction or failure in some part of the plant cooling water systew. Thix
section of the emergency plun should identify specitic candidate siinations for
emergency alerts and the quantitative criteria that would guide the descision
to implement each. Qualitative criteria should be added for other candidate situ-
ations to guide the decision of on-site supervisory personnel.

(i Plant (I'nity Emergency.—Thix class incorporates physical uccurrvnces
within the plant requiring full plant stafi emergency organizatior response. The
initial information and assessment indicates that it ix very unlikely that an
off<ite hazard will be crested. lHowever, substantial modification of plant operat-
ing status ix 1 highly probable corrective action if this has not alreads taken
place by the actions of gutomatic protective systems. Although it isx judged that
the emergency situation can be corrected and controlled hy the plant staff,
notification of corporate headquarters <taff to put them on an alert status is
prudent. In turn. notification of appropriate offsite agenciex as to the nature aud
extent of the incident ix advisable. Evacuation of the plant ix not anticipated in
thix class although protective evacuations or isolations of certain plant areas
may be necessary,

Examples of ~ituations which mu:ht fall into this class are those accidents
which have been analvz:id in the FRAR ax events which are predicted-to have
no radiological consequences offsite. Fires, explosions or explosive gas releases, or
in-plant flooding conditions, may also fall inte this class,

Activation levels for declaring plant emergencies should be based upon the
recognition of an immediate need to implement in-plant emergency measures to
protect or provide aid to affected persons in the plant and to mitigate the conse-
quenses of damage to plant equipment. coupled with a pdsitive observation that
(a) efluent und other radicological monitors do not indicate the possibility of
a xite emergency. and b there is no apparent breach of any fuel cladding.
primary system boundary. or containment. Thix section should dexcribe the alarm
conditions or combinations of alarm conditions and the emergency action levels
for initinting a plant emergency and their hases.

td) Nite (Stationy Emergency.—This claxs involves an uncontrolled releaxe
of radioactive materials into the air. water. or ground te an extent that inijtial
information and assessment indicates that protective actions offsite may be
desirable, Maohilization and readiness of offsite emergency organizations is pru-
dent. I’ratective actions are likely to include evacuation of plant areas other than
control rooms and emergency stations, and should include provisions for evacua-
tion of construction personnel during thuse periogdls when additional units are
under construction on the same xite, Assessment actions will include monitoring
of the environment.

Situations which are likely to fall into this class include those accidents
analyzed in the FSAR which are predicted to have small to moderate releases at
the exclusion radius. It should be anticipated that site emergenciex would not
aormally be preceded by a plant emergency although this evolution should not
be excluded.

Emergency gction levels declaring a site emergency should be deﬁned in terms
of instrument readings or alarms in the contrnl room. To avoid false alarms or



54

to minimize their frequency of occurrence, the levels may be defined so as to
require corroborating evidence from two independent sources having input to
the control room. Indications from eflluent monitors should be included. Rite
emergencies should also be declared on the hasisx of evidence of apparent
breachesx in fuel cladding, primary system boundaries. or containment when
otherwise a plant emergency would e declared. The bases and criteria used to
define the instrument alarm levels should he dexcribed. Suitable criteria would
be protective action guide values at a security fence, or exclusion area or site
boundary and the hases would show how the efluent monitor readings relate
to such values. Protective action guides s=elected for this purpose should be
below the siting guideline values of 10 CFR Part 100 and should have the con-
currence of state authorities. Federal agency guidance is available to assist in
the selection of acceptable protective action guides.

(e) General Emergency.—This is ar. occurrence characterized by offsite conse-
quences requiring protective actiou measures as 8 matter of prudence or necessity.
Evacuation of the slite may also be necessary under extreme circumstances.
Emergency action levels for declaring a general emergency should he defined.

Two categories. short term and long term, should be recognized. The former
is guided by direct radiation or inhalation hazards, while the latter is guided
primarily by contamination hazards. General emergency action levels may he
baxed upon confirmatory measurements taken in the fleld to the extent that it
can be shown that they can be taken and evaluated rapidly enough to permit
adequate time for the protective actions to he accomplished. The levels for severe
short term situations require definition in terms of efluent and other onsite
moniter indications, As in the previous case, the bases and criteria used to define
the relevant inxtrument levels should be described.

2.2 Spectrum of Pustulated Accidents

Accident analysis sections of safety analysis reports are primarily concerned
with the design responses of a plant to postulated malfunctions or equipment
_ failure and inciude estimatex of the radiological consequences of discrete acci-
dents. By contrast, emergency planning is concerned with individual and orga-
nizational responsex to the continuum of potential accident situations which must
include those discrete accidents which have been hypothesized. This section of
the emergency plan should show that each is encompassed within the emergency
characterization classes and provide a summary analysisx of their implications
for emergency planning. Implications to be considered include:

(a) Instrumentation capability for prompt detection and continned assess-
ment, including functional applicability. range. response time, locations of sens
ing and readout elements (including alarms). and backup or redundant capa-
bility.

th) Manpower r@quirementc for assessment, including record keeping: for
corrective actions: for protective actions including communications require-
ments: and for aid to affected persons.

(c) The timing of and the time required for the implementation of each
emergency measure which may be brought into play.

4.0 ORGANIZATIONAL CONTROIL OF EMFRGENCIES

Starting with the normal operating organization as a base, this section of
the plan should describe the emergency organization that would be activated
on the site and its augmentation and extension offsite. Authorities and responsi-
bilities of key individuals and groups should be delineated. The communication
links established for notifying. alerting., and mobilizing emergency personnel
should be identified.

4.1 NORMAL OPERATING ORGANIZATION

Both day and night shift operating staffs (crews) should be described, Indi-
cating clearly who is in the immediate onsite position of responsibility for the
plant and station (normally a shift supervisor) and his anthority and responsi-
hility for declaring an emergency. ;

4.2 ONSITE EMERGENCY ORGANIZATION

This section should describe the mebilization billets of plant staff personne!
for controlling each class of emergency for both day and night shift situations.



4.2.1 Direction;Courdination

The position title of that person who is designated to take charge of emergency
control measures onsite should be clearly identified. A specific line of success for
this function should also be given. A policy statement describing the scope of
authority and responsibility vested in that role by the company (applicant)
should be included. Functional responsibilities assigned to this individual should
be described. and should include a summary of those preliminary assessment
procedures that would be followed to prescribe or guide his decision to classify
and declare an emergency. :

4.2.2 Plant Stafl Emergency Aszignments

The plan should specify the functional areas of emergency activity to which
members of the plant staff are assigned. including an indication of how the
assignments are made for both day and night shifts, and for plant staff mem-
bers both onxite and away from the site. Functional areas should include:

. Plant systems operations.
Radiological survey and monitoring.
Fire fighting.

Rescue operations.

First aid.

Decontamination.

. Security of plant and access control.
. Repair and damage control.

. Personnel accountability.

10. Record keeping.

11. Communicaticns.

b

OF BN

4.3 AUGMENTATION OF ONSITE EMERGENCY ORGANIZATION

This section should describe two categories of offsite supporting assistance to
the plant staff emergency organization. These can bLe either directed, authorized
or requested by the company management to perform special emergency assist-
ance functions.

3.3.1 Headquarters support

Headquarters management, administrative, and technical personnel should
bhe prepared to augment the plant staff, both in emergency planning and in the
performance of certaln functions required to cope with an emergency. The fol-
lowing special functions are considered appropriate for headquarters support
and should be incorporated in the overall plan. although company policy and
organizational features may dictate variations in modes of assigning respon-
sibilities for these functions among headquarters personnel. plant staff per-
sonnel, and outside support organizations.

1. Environs monitoring. o

2. Logistics support for emergency personnel, e.g.. transportation, temporary
quarters, food and water. sanitary facilities in the field, and special equipment
and supplies procurement.

3. Technical support for planning reentry/recovery operations.

4. Notification of governmental authorities.

5. Public relations and information release, coordinated with governmental
authorities, including steps taken to inform visitors to the plant or information
center, and to occupants in the environs of the site, of how the emergency plans
provide for notification to them and how they can expect to be advised as to
what to do.

The emergency organizattion status of supporting headquarters personnel
should be specified, relative particularly to the person directing the plant emer-
gency organization. ]

In some instances, companies may provide for certain emergency supporting
services to their plants by contract with private organizations. Where this is the
case, the nature and scope of the support services should be characterized here.
{The Commission may find it necessary to request evidence of the qualifications
of such contractors.) Specific services by the contractors should be jdentified
as such at the appropriate places in the emergency plan document.

3.3.2 Lneal services support

This section should identify the extension of the organizational capability
for handling emergencies to be provided by ambulance, medical, hospital, fire,
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and police organization. Evidence of the arrangements and agreements reached
with surh organizations should be included in an upp«ndi\ and referenced
here, along with references to the parts of the plan in which thelr functions
are primarily described.

4.4 COORDINATION WITH PARTICIPATING AGENCIES

Thix section should identify the principal state agency (desxignated state
authority) and other governmental (local, county. state, and federal) agencles
having planning and action responsibilities for emergencies, particularly for
radiological emergencies, in the area in which the plant ix located. If the bound-
ary line between two political entitiex, e, counties or states, passes within
the low population zone or approximately four miles of the site, agencies from
hoth entities should be included. Subsections for each such ungency should de-
scribe the following : '

ta) ldentity of agency.

(d) 'iummarv of written agreement with agency which clearly definex the
authority and responsibillty of the agency for emergency preparedness plan-
ning. and for emergency response in ihe pullic domain, particularly relative to
those of the licensee and to those of other agencies. (Copies of xach agreements
should be included in an appendix, along with a copy or summary of relevant
parts of that agency's emergency plan.)

(¢) Activation of agency function. including titles and alternates of both
ends of the communications links, and primary and alternate means of communi-
cation,

(d) The designation and location of the emergency operations center of each
agency.

(e) \upport of the agency that may be provided by the company emergency
organization. which may include (1) information on plant statux, monitoring
results. dose predictions, (2) recommendations or reguests for speciﬁc actions,
and (3) logistics support.

Typical agencies to be included here are: law enforcement apencies (not
included above, e.g., state police/highway patrol), departments of heaith and
environmental protection. civil defense and emergency/disaster control agencies,
AEC reglonal operations officex, and the AEC regional office of Regulatory Opera-
tions.

5.0 EMERGENCY MEASURES

Specific emergency measures should be identified in this section and related
to action levels of criteria that specify when the measures are to he implemented.
They xhould be organized with respect to each emergency classifiention, Pre-
planned action levels and criteria should be designed to asxist and guide, or in
some cases specifiy, the decision-making funetions,

The planning represented by thix section xhould lead to more detailed emergency
procedures and assignments for executing taxks by appropriate members of the
total emergency organization. Emergency meaxures hegin with the activation of
an emergeney class and its associated emergency organization. The additionnl
- measures may be organized into assessment actions, corrective actinms, protective
actions, and aid to affected persons,

1 Activation of Emergency Organization

The emergency conditions classified in Section 3.1 invelve the alerting or
activation of progrescively larger cegments of the total emergencey organization.
Thixs section should dexeribe how the necessary communications steps are taken
to alert or activate emergency personnel under each class, including. in pa rticular.
action levels for notification of offsite agencies.

’

3.2 Assessment Actions

Effective coordination and direction of all elements of the emergency organiza-
tion require continuing assessment throughout the duration of an emeruzency
situation. Ascessment functions should be incorporated in explicit procedures
for each emergency classification They should be identified in thix cection and
may include the following :

(a) Surveillance of control room instrumentx and emergencey control center
monitors, radiological and meteorologieal. installed. pursnant to General Design
Criteria 13 and 64 of 10 CFR Part 50. Appendix A.
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(b) Surveillance of containment integrity.

(¢) In-plant radiological surveys,

(d) Nite and site boundary surveys.

(¢) Environs surveys and monitoring.

1. Plume and other effluent surveillance for short term assessment. Planning
should consider type of data sought; instrument and equipment requirements
monitoring teumn transportation facilities. e.g.. aircraft, hoats, vehicles; methgds
and accuracy of plume location; and potential use of fixed off-site monitoring
facilities.

2. Contamination surveillance. Planning should consider the timing. frequency.
and types of samples to be collected, such as soil, vegetation. foud. milk and water
supplies, and potential locations for reconcentration. e.g.. in air intake filters,

(1) Data reporting. reduction and analysis. .

(g) Interviewing evacuees or other witnesses of the accident.

th) Notification of assessment results for modification of eIergency nmeasures
in progress, if necessary.

5.3 Corrective Actions

Many emergency situations involve actions which can be taken to correct or
mitigate the situation at our near the source of the problem. This section should
identify those actions, such as fire control, and repair and damage control, which
would be implemented when necessary. Emergency exposure criteria for person-
nel undertaking corrective actions should be included.

5.4. Protective Actions _

This section should describe the nature of protective actions which the plan
contemplates, the protective action levels. the area involved, and the means of
notification to the population-at-risk. Protective actions to be taken offsite by
other agencies should be described.

5.5.1 Protective Cuver, Evacuation, Peraonnel Aconuntability.—The emergency
plan should provide for timely relocation of persons to prevent or minimize
exposure to direct radiation or airborne hazards. The following itemns should
be included ; :

1. Plant Site:

(a) Action criteria. .

(b) The means and the time required to notify persons involved. These should

include:
(1) Ewployees not having emergency assignments,
(2) Working and non-working visitors.
(3) Contracter and construction personnel,

(c¢) Control of public access areas on or passing through site or within ex.

clusion area.

(d) Evacuation routes, transportation of personnel, and reassembly areas, in-

cluding inclement weather and high traffic density alternatives.

{e) Missing persons check. ,

(1) Radiological monitoring of evacuees.

2. Off-Site Areas: .

(a) Action criteria including inclement weather alternatives,

(b) Company emergency organization responsibilities.

{c) Agency responsibilities. ) .

(d) The means and the time required to notify and the expected response

of persons involved. These should include :
(1) Adjacent businesses, property owners, and tenants.
(2} Nearby schools or recreational facilities.
{3) General public, in the environs.

3.42 Use of Protective Equipment and Supplies—Additional protective actions
which should be considered in emergency planning include measures for mini-
mizing the effects of radiological exposures or contamination problems through
the distribution of special equipment or supplies. Measures to be considered
include : '

1. Individual respiratory protection.

2. Use of protective clothing.

3. Individual thyroid protection.

For each measure which might be used. a description should be given of :
1. Criteria for issuance.
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2. Location(s) of items.
3. Means of distribution to onsite and offsite persons.

5.4.3. Contamination Control Mcasures.—Provisions should be made for pre-
venting or minimizing ingestidn of or exposure to contaminated areas or ‘ma-
terials. (Control of in-plant contamination should be described in the facility
radiological protection procedures and need not be repeated here.) Measures fpr
the protection of onsite persons outside of fenced security areas and offxite
persons should include :

. Isolation or quarantine and area access control.

Control of the distribution of affected commercial agricultural products.
. Control of public water supplies.

Means for providing advisory information regarding the use of poten-
tially affected home food and water supplies.

H. Criteria for permitting return to normal use.

Action levels and responsibility for execution of each measure contem-

plated should be described,
3.9 Aid to Affected Personncl

e G191

This section of the emergency plan should describe measures which will be '

used to provide necessary assistance to persons injured or radiologically exposed.
The following matters should include :

5.3.1 Emergency Persanncl FErpoaure Critcria.—Exposure limits should be
specified for voluntary entry or reentry of areas to remove injured persons and
limits for emergency personnel whe may provide first aid. decontamination,
ambulance, or medical treatment services to injured persons. :

3.5.2 Deeontaminatiom and First Aid —Capabilites for decontaminating per-
sonnel for their own protection and to prevent or minimize further spread of

contamination should be included. along with a brief description of first aid

capabilities of appropriate members of the emergency organization.

3.5.3 Medical Transportation.—Arrangements for transporting injured person-
nel, who may also be radiologically contaminated, to medical treatment facilities
should be specified.

3.59.4 Medical Treatment.—Arrangements made for local and back-up hospital
and medical services, and the capability for radiation exposure and uptake eval-
uations should be described. : ‘

For both hospital and medical services, the plan should incorporate assurance
that the required services are not only available, but alsn that persons providing
them are prepared and qualified te handle radioingical emergencles. Written
ugreements with respect to arrangements made by the applicant, which should be
included in the appendix. would facilitate this determination.

6.0 EMERGENCY FACILITIES

This section of the emergency plan shouid identify, describe briefly, and give
the locations of the following categories of itenis.

6.1 Emcrgency Control Centers

This should include the principal and, if provided for, alternate onsite location
from which effective emergency control direction is given. One alternate offsite
location under the jurisdiction of the applicant should also be described. Their
descriptions should also specify prevailing wind direction and evacuation routes.

6.2 Communications Systems

Brief descriptions should be given of both internal and external communica-
tions systems that would perform vital functions in transmitting and receiving
information throughout the course of an emergency.

6.3 Asscssment Facilities

Many of the emergency measures described in Section 5.0 will depend upon the
availability of manitoring instruments and laboratory facilities. This section
should list monitoring systems that are to be used teo initiate emergency measures
/s well as those used for continuing assessment. Organization of the listing should
he as follows,

6.3.1 Onsite Systems and Equipment.—

1. Natural phenomena monitors, e.g.. meteorologiesl, hydrologic, seismic.
2. Radiological monitors, e.g.. process, area. emergency, effuent, portable
meritors and sampling equipment. :
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3. Non-radiological moulitors, e.g., reactor coolant system pressure, tem-
peratures, containment pressure, temperature, liquid levels, flow rates, status
or lineup of equipment components.

4. Fire detection devices

6.3.2 Environs Monitoring Facilities and Equipment—

1. Natural phenomena monitors.

Radiological monitors.

3 lLahoratory facilities, fixed and mobile.

Referegpe may be made to the applicable part of the safety analysis report
for more detailed descriptions, if applicable.

6.4 Protective Facilities

Specific facilities mentioned in Section 5.4.1 which are intended to serve a
protective function should be described, emphasizing those features of the facility
which assure its adequacy with respect to capacity for accommodating the num-
ber of persons expected, and with respect to shielding. ventilation, and inventory
of supplies. Such facilities might include fallout shelters or similar areas, and
reassembly points. If design details have been provided elsewhere in the safety
analysis report, & brief summary only need be given here, along with a reference
to the detail.

6.7 Firat Aid and Medical Facilitics

A sumtuar ¥ descripiion of onsite facitities should be provided. Offsite medical
facilities should be described in the appendix. alung with the agreements provid-
ing for thelr use.

7.0 MAINTAINING EMERGENCY PREPAREDNESS

This section of the plan should describe the means.to he empioyed to assure that
the plan continues to be effective throughout the lifetime of the nuclear facility.

7.1 Organizational Preparedness

7.1.1 Training.—This section should include a description of periodic training
programs to be given to all categories of emergency personnel. Specialized train-
ing for the following categories should be included :

1. Directors or coordinators of the plant emergency organization.

2. Personnel responsible for accident assessment, including control room
shift personnel.

3. Radiological monitoring teams.

4. Fire, and repair and damage control teams.

5. First ajid and rescue team members.

6. Local services personnel.

7. Medical support personnel.

7.1.2 Drills.—Periodic (at least annual) announced drills should be lncorpor-
ated in the emergency plan. These should be pre-planned simulations of accidents
to test the adequacy of timing and content of specific implementing procedures
and to test emergency equipment. Arrangements should be made for critiques
of the drillz. Coordinating drills should be made with participating agencles at
least annually, testing at 2 minimum the communications links. An initial coordi-
nated drill with participating agencies should be planned and carried out prior
to fuel loading of the first unit at any site.

7.2 Review and Updating of the Plan and Procedures

Provision should be made for an annual review of the emergency plan and
for updating and improving procedures hased upon training, drills, and changes
orsite or in the environs. Means for maintaining all coordinate elements of the
total emergency organization informed of revisions to the plan or relevant pro-
cedures should be described.

7.3 Emergency Equipment and Suppliecs

The operational readiness of all items of emergency equipment and supplies
should be assured. The plans and schedules for performing maintenance, sur-
veillance testing, and inventory of emergency equipment and cupplies should be
described.

8.0 RECOVERY

This section should describe general plans, including applicable criteria, for
restoring property as nearly as may be possible to its pre-emergency status.
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#.0 APPENDIX

The append.x should incinde the following items:

1. Copies of agency agreement letters and copies or snmmaries of interfacing
emergency plans, :

2. Plots of calculated time-distanece-dose for the most serious design basis
accident as requirad by Revixion 2 of the “Standard Format and Content of
Safety Analysis Reports for Nuclear Power Plants™,

3. Listings by title of written procedures which implement tle- plan.

4. Listings by categary of protective equipment and supplies.

The written procedures themselves and detailed eataloguing of protective
equipment and supplies should be available at the plant xite for inspection at
any time by a representative of the Commixsion’s Directorate of Regulatory
- Operations.

Senator Moxrtova, 1T will ask vou this question. Do you provide in
vour manual authorization for the nse of water in this kind of a sitna-
tion for the futnre?

Mr. Rescur, Mr. Chairman, we neither authorize nor preclude it.
Now, in the case of particular situations I am going to discuss in a
few moments, what we propose for Browns Ferry in the particular
circumstances that exist there and 1 will tell you in a few moments
that we are going to require that water be available under the right
cirenmstances for initiation in the eable spreading room for the return
of Browns Ferry to operation. '

Mr. Axpers. And of conrze D, Hananer’s group is looking not only
at Browns Ferry but more importantly at the implications of Browns
Ferry sitnation to all nuclear power plants and our own procedures.

Senator MoxTova. What kind of measures have yvou provided for
in the event that there is radiation and personnel exposure?

Mr. Axpers. You mean our personnel treatment and evacuation
requirements?

Senator Moxtova., Yes, If there is radiation in the environment
or an cseape of radiation, what countermeasures have vou provided
for?

Dr. Kxvrn. Two aspects. The question is if there was radiation
ascociated in the area where work had to he done. what would occur.
As part of the operating license there is a requirement that the heensee
have health physics coverage, they have fixed monitors. they have air-
borne samplers and this type of thing to determine the radiation levels
in a particular area where people have te go to do whatever they
have to do. Tn this partienlar case some of the monitors failed as a
result of the fire. However. the personnel at the site also had hand-held
equipment, they also took grab samples in particular areas: to keep a
surveillance of what the radioactivity levels were in buildings where
personnel were working. If a person has to go into a radiation environ-
ment the proceduves do account for establishing what the environment
is he has to work under. and what length of time he is allowed to be
in that avea from a personnel protection standpoint.

So the procedures do allow wark to he conducted. such as putting
out a fire or realigning valves or what-have-vou. in a radiation
environment. '

M. Axpers. They ave pretty speetfie requirements, Senator.

Senator MoxTova, Are utilities prepared to take the necessary
countermeasures when operating personnel themselves might be sub-
ject to radiation exposure ? :
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Dr. Kxvrie Yes, Ax part of their emergency procedures if a person
tdoes receive exposure they are required to have working relationships
with loeal hospitals and so forth to treat such individuals, yes.

EFFICIENCY OF OPERATORS ACTIONS

Senator Moxroya., Did the plant operators generally do the right
things during the fire to insure the health and safety of the pubhe?
What is vour opinion? )

Mr. Rusene. Mr. Chairman, our evaluation of the safety during the
incident and following the incident confirms that the operators did in
the main take corrective actions that were effective.

Senator Moxtoya, What do you mean in the main? What about the
other, off the main? [ Laughter.) '

Mr. Rusene Let me answer your question bluntly. Yes.

Senakor MoxToya, Yes, what ? o

Mr. Rusene They took corrective actions that protected the plant
very effectively,

Senator MoxTova. Then “in the main™ is out of context here.

Mr. Rusene. Yes.

Mr. Axpers. Well, Senator. I would add that in a complicated event
like this. there are probably several possible variations in the course
of action, at least minor variations in dealing with such a problem.
The analysis that Dr. Hanauer is doing may indicate that some other
route may have been more efficient or effective. But I would say that,
in the main, the actions they took and the sequence taken. even
though—as our report indicates—there might have been some non-
productive activity. such as efforts to manually position valves. in
retrospect. the net result of their activity was the maintenance of a
safe plant.

Senator Moxtoya. What about that. Dr. Hanauer? What have you
to say about this?

Mo Axoers. Dr. Hanauer.

Dr. Haxaver, My answer is the same. Overall the actions were. 1
would say. highly successful. You ean go back and look at the details
of what each person did at each moment and find & few actions that in
hindsight would have been better off done some other way, but over-
all they did very well. :

Senator MoxTova. Now. what does your hindsight tell you that
should have been done?

Dr. Haxaver. One of the principal areas where hindsight is being
exercised is the question of whether they should have put water on
the fire earlier.

Senator Moxtoya. What does your hindsight recommend?

Dr. Haxaver. The review group hindsight recommends that water
should have been put on earlier and in this respect we disagree with
the jndgment of the operators.

Now. T would like to say that we are «itting in a nice quiet room
here. We are not in a nuclear powerplant with a fire. We would not
want to imply either that we might have done better exposed to this
same stress or that they were being silly or anything like that.
We just. now think. knowing what we do, that water would profitably
have been applied earlier and that perhaps the outage of equipment
could have been minimized by <o doing.

50.165 0 - 75 s §
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Senator MoNTuya. Give me some other instances of where hindsight
would have played a better role. '

Dr. Haxatvzr. Well, sinother example is the arrangements that were
available to provide for air-breathing apparatus in the very bad
atmosphere where these people had to work. It turns out that some air
canisters were mistakingly gotten from the shop where they had been
put for repair. Now that is the sort of thing that in hindsight—no,
you should not get the ones that are broken in the shop; that is counter-
productive. But it really, in the long run, didn’t hurt anvthing and
- there were some that were available for use and were used and they
put the fire out.

Senator Moxtora. What else ? :

Dr. Haxaver. Well, it is very obvious yon should not use candles to
detect leaks around flammable materials.

Senator Case. When was the vacnum shut off, if it was shut off, that.
drew the candle flame into the chamber?

s OPER.\HO.\' OF THE VENTILATION SYSTEM

Dr. KxtTi. I believe we have to check that and give an answer for
the record. Right now my best recollection is that the ventilation
svstem was on and off at various times during the period in question.
It was certainly running at about 4:30 in attempts to remove smoke
so people could get into the area again, but between the period of 1:00
and 4:00 my recollection is that it was on and off at various times, but
it may have been off the entire time.

Senator Case. The regular ventilating system that operates in a
negative way ¢ :

Dr. Kxtrh. Yes.

Mr. Axpees. It is designed to insure that air goes through filters.

Senator Case. T understand but the effect was to draw the candle
flame into the chamber and perhaps fan the fire.

Mr. AxpErs. It did indeed.

Dr. Masox. Prevent the out-leakage of air.

Senator Cast. How long did it run aiter the fire started?

 Mr. AxpErs. T believe we will have to get that for the record. I don't
believe the flow was stopped immediately.

Dr. Kxtri. We are going to have to get that for the record. It was
on from about 4:30 on because that was when they resumed fire fight-
ing activities. Between the period of 1:00 and 4 :30—we will have to
check the record. : ’ :

Senator Case. Between the time the fire started?

Dr. Kxvrn. It didn’t shut off until after about 1 o’clock.

[Material later received follows:]

The Unit 1 reactor building ventilation system was inoperable from approx-
mately 12:45 p.m. until 4 p.m.; the Unit 2 system was out of service from about
2 p.m. until about 9 p.m.. when it was returned to service.

For a short time after 4:40 p.m., the Unit 1 reactor building ventilation system
was placed in operation in an attempt to clear smoke from the fire area. This was
stopped after about 20 minutes when it appeared that it was fanning the fire.
Rontine operation of the ventilation system was initiated at about 7 p.m.

It should be noted that during the time these ventilation systems were out of

:ex;;’(i](i‘e. natural draft continued to provide a small inflow of air into the reactor
wailding.
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The reactor building ventilation system maintains a negative air pressure in
the secondary containment building with respect to the surrounding areas in
order to insure that leakage is into the building. A limit on the amount of in-
leakage Is specified in the license Technical Specifications. It is appropriate to
note that the fanning effect of the draft due to the pressure differential was most
pronounced during the first few ininutes of the fire.

Senator Case. Would it not have been a good idea to shut it off and
shut that draft? : L

Mr. AxpErs. It was in that very first few minutes, I would wager.
where the presence of the ventilation system causing the draft played
its mujor negative role. That system, of course, is itself part of the
safety system. Had it not been for that draft, I would bet that the
maintenance men could have snuffed the fire out very easily. But, the
fire was drawn out of the worker's reach and into the next building.
Once that happened. the significance of the ventilation system was
reduced as far as exacerbating the fire situation.

- Senator Case. 1 am just wondering whether this indicates there
ought to be some kind of automatic shift. .

%r. Masox. That system, sir, is installed to insure that in the event
of a release of radioactivity which did not occur in this case, the leak-
age would be through the filters which are installed for this purpose
so I think we would have to look very carefully before shutting that
off to be sure that the public would not be exposed to radiation. Indeed
the fire was prolonged but the first concern was the protection of public
health and safety. so we have to go through that very carefully.

q Senator Case. This might not happen again if you don’t use open
ames.

Mr. Axpers. One of our major actions is to reduce the use of open
flames in nuclear facilities.

Senator Caske. Mr. Chairman, I have to go. I will just leave one ques-
tion to be answered for the record if I may and that relates to the report
made by the insurance industry. This was completed some time before
the regulatory agency made its report and I would like to know why
that happened and also whether these gentlemen here have any sub-
stantial disagreement with the recommendations of the insurance
report. ' -

Mr. Axprrs. Let me note first that there is little comparison between
the nature of these two reports. Qursisa very detailed investigation ; it

~goes not only into the rather apparent fire causing or fire exacerbating
situations at that particular plant. which I would expect could be
written down rather promptly but this investigation is one phase of a
very complicated three-phase review. Just unraveling the facts on
which you must base future licensing actions is not an easy task.

A lot was happening. Some of the data recording computers dropped
off the line—these were computers that would record time sequences.
Frankly. I believe that the output of our inspection people designated
to do our report did it in a very rapid manner and. indeed. possibly ex-
posed themselves or the agency to some inaccurate conclusions which
we may revise once we have had time to review the response from the
utility itself.

Senator Case. What about the question of your agreement or dis-
agreement with the recommendations in the insurance report?

Mr. Ruscre. Senator Case, earlier I commented, T believe. that re-
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port contains some 35 or 40 recommendations. In the review that we
have made so far of the TV.A proposal for returning the equipment to
operation. we are in agreement with about 20 to 25 of those recom-
mendations and the others are under review. We have reached that
determination not bhecause of the report. but having the report avail-
able was valuable to us. -

Senator Case. So vour final report will deal with these specific
recommendations and each one of them?

Mr. Ruscunr. Welll the requirements that we are imposing upon
TVA for returning the plant to operation will include the considera-
tion of those recommendations. and so far those recommendations
inclnde concurrence with about 20 to 25 of them.

Senator Cask. Will there be any documents or anything that will let
us know with what recommendations you agree and with what recom-
mendations you don’t agree. not the TV or anybody else?

Mr. Reseie. To the best of my knowledge there is no such doeu-
ment in existence but we would be glad to give you a point by point
comparison,

Senator Case. T wounld like to have that, Mr. Chairman.

Senator MoxTtoya. Would you supply it for the record?

Mr. Resene. Yes. ,

Senator MoxTtova. Would you supply the 25 on which you have
agreed?

Mr. Rusene. Yes. My assessment will tend to show both what we
have done and whether or not we agree with them. Obviously the ones
we have agreed with we have adopted.

Senator Case. Thank vou. Mr. Chairman.

[Material subsequently supplied follows:]

Thix comparison has been prepared on the basis of the Nuclear Energy
Liability and Property Insurance Association recommendations contained in
their report on the fire that occurred at the Browns Ferry Nuclear Plant. As
~uch, it must be recognized that the NRC comments are specific to the Browas
Ferry Nuclear Plant and do not necessarily apply to other operating plants or

plants under construction. It should be noted. however, that the NRC staff will
consider the NELPIA recommendations during its review of these other plants

as well as in establishing criteria and standards for the review of future plants.

A. Cable Sprcading Room (CSR) (Cable Spreading Room and similar rooms)
NELPIA recommendations

1. A CSR for each unit should be provided. Each spreading room should be
cut off and arranged totally independent of other CSR’s by a fire barrier wall of
3-hours’ fire resistance rating. '

2. At least one 3-foot wide, 8-foot high aisle should be provided the length and

“width of the CSR to insure fire fighting access. Class A fire doors should be in--

stalled at each entrance (at least two) into the room.
NRC comments

The staff has reviewed the above recommendations and does not consider them
necessary for Brownx Ferry. TVA has committed to (a) making the (O, fire
extinguishment system in the CSR automatic: (b) liheral use of flamaxtic on all
cable trays in the CSR., and (c¢) investigating possible installation of fixed
manual water spray or other alternative means of augmenting the fire extinguish-
ment capabilities. The staff feels that these commitments, in addition to those
administrative changes proposed to reduce the probahility of a fire. provide suffi-
cient protection in this area. Moreover. the arrangement of the Browns Ferry

CSR is such that the cost and downtime to accomplish such modifications would

not be justified in view of the limited additional benefit that would result.
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NELPIA recommendatiom

3. A standard installation of open-head, water spray sprinklers controlled by
an automatic deluge valve and products-of-combustion actuated detectors shoulld
be provided in each CXR. The deluge valve should be located outside the room
and connected to the station™s annuneintor system.

NRC comments

The staff is requiring that the existing mannal CO; sy<tem be made automatic
and that a fire retardent material such ax flamastic be utilized liberally in this
area. In addition. TVA has committed to investigate the possibility of installing
manual fixed nozzle water sprays or other alternative means for fire extinguish-
ment in the CXR. The staff will evaluate this study and determine the need for
additional fire extinguishient systems prior to plant startup.

NELPIA recommendation

4. One-inch hose connections, equipped with 5 ft of 11 woven jucket lined
fire hose and adjustable spray nozzle should be provided in the CSR and located
at approximately 100 fr intervals. ‘

NRC comments

NRC agrees with the intent of thix recommendation and will require mannal
fire hose availability. However, the specific details of such an installation must
be carefully reviewed in conjunction with personnel and critical equipment
safety.

NELPIA recvommendation

5. The concrete floor should be pitehed to drain the sprinkler and huse steam
discharge to a suitable drainage facility.

NRC comments

NRC agreex. Suitable drainage capability will he provided ax required hased
on installation of water systems.

NELPIA recommendation

6. Approved smoke and heat venting of the CSR utilizing a powered mechanical
exhaust system actuated by products-of-combustion detectors should be provided.

NREC comments

The existing des<ign ix baxed on utilization of a CO. system as the primary
means for fire extingnishment in the CSXR. Accordingly, it ix necessiary to provide
for isolation of the CRR from ventilation svxtem in the event u fire ix detected.
TVA has committed to ensuring sueh isolation and NRC believe that such a NyN-
tem is acceptable. Mudifications of this approach will be considered. based on
resolution of Item 3 above,

NOTE.—These recommendations are also pertinent to cable penetrations rooms
and other areax where concentrations of cable exist,

NRC positions regarding pertinent areas outside the CSR are covered in detail
under Itews ¢, D, aud E which follow,

B. Cable Constructiom
NELPIA recommendations:

L A reevaluation of current cable testing requirements should be made to
extablixh the pass-fail criteria for fame propagation of “real-life” cable tray
Systems,

2o As a minimum requirement today only those eable constructions that will
pass the current TEEE 353 flame test should be used.

NoTE—This doex not infer that cubles passing this test do not require fire
brotection nor that certification of cables passing more vealisti¢ tests are nont
essential for tomorrow's cables.,

3. Whenever practical. cables that do not liberate copious quantities of cor-
rosive gases should be used particularly in strategic relatively inaccessible and
highly susceptible areas,

NEC comments

The NRC staff is accepting repl:iwment cabling purchased to the standards
existing at the time of construction. A change in cable materials ix not con-
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sidered to be necessary, by NRC. in view of measurer being taken to reduce
the probability of fire through administrative changes and to provide fire det_oc-
tion and extingulshment systems in areas of cabling where a fire in one airvi-
sion could affect redundant safety equipment. :

C. Cadle Tray Protection

NELPl A recommendations

1. Cable tray systems should be protected by automatic. zoned, open-head,
water spray sprinkler systems arranged to discharge -directly onto the cables
in the trays. ,

2. An approved fast-acting products-of-combustion type detection system should
be provided to actuate the deluge system having sectional control.

3. Adequate floor drains and curls should be provided to safely remove dixs-
charged sprinkler water. Drainage water should ove monitored for radioactive
nterials before being released to the environment. Curbs should be provided
aroung all floor penetrations.

1. Approved noncombustible fire stop constructions shonld be located in each
cable tray and spaced at maximum intervals of 10 ft. horizontally and 10 ft.
vertically. NOTE: Cable derating should be given consideration when installing
fire stops,

3. Yherever practical, isolate, shield, relocate water damageablc equipment.
" NRC commenta

NRC agrees in principle. Outside of the CSR, NRC has required TVA to meet
the above requirements where redundant engineered safety features would be
affected by direct or exposure fires. Final details have not y=»t heen resolved
and mjuor devintions could exist. For example, although fire stops will be in-
stalled, the spacing may not necessarily agree with the NELPIA recommenda-
tions,

D. Indoor Hose Connections

NELPIA recommendations

1. Fire protection equipment including hose, nozzles, standpipe valves. and
hydrantx should have compatible threads with existing eqeunipment and the local
fire department.

2. Combination spray-straight steam nozzles should be provided on each hose
connection to effectively combat Claxs A fires normally inaccessible, e.g.. eable
tray fires.

3. Standpipe risers should be sealed on each floor to prevent smoke and

corrosive gases from penetrating into areas normally unexposed to the effects
of fire, -

NRC commenta

NRCQC agrees. The above recommendations are to be implemented. In providing
Item D2 above, due considerzation will be given to personnel and critical equip-
ment safety.

F. Smoke and Heat Removal

NELPIA recommendations

1. Approved smoke and heat venting facilities independent of the station’s
normal ventilation system should be provided throughout areas having a com-
bustilile occupancy. Each system should be actuated by products-of-combustion
detectors and arranged to contain the release of radioactive materials. _

2. The mechanical exhaust system should be powered from electrical feeders
run nutxide the fire area. If inside wiring is necessary, mineral-insulated metal
sheathed cable should be used. .

3. Additional preventive measures outlined in the “International Guidelines
for the Fire Protection of Nuclear Power Plants”™ should bhe implemented.
Specifieally Sections 6.1 (Extraction of Smoke and Heat) and 6.2 (Preventing
Corroxion) are applicable.

NCR comments

NRC is still considering the above recommendations. The staff has snecifically
asked TVA to study means of implementing Items 1 and 2. There is potential
here for conflicting requirements between those ventilation features necessary
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to assure secdndar_v containment integrity aund those features which would
assist in fighting fires. The staff is considering implementing those measures
outlined in “International Guidelines for the Fire Protection of Nuclear Power
Plants.”

F. Cable Penctration

NELPIA recommendation

1. All wall and floor openings through which electrical cables or conduits
penetrate should be protected against the passage of flame and smoke by devices
and constructions approved or listed by recognized testing laboratories.

NRC(C commentes

NRC agrees with the above protection requirements. TVA is currently con-
ducting in-house test programs to develop such a seal design and will cubmit a
final report for staff review and approval.

NELPIA recommendations

. 2. Temporary wall and floor openings should be sufficiently sealed with a pon-
combustible material at the end of each workday to insure the fire integrity of the

wall or loor.

3. Open flames should never be used to check the installation, gas tightness
and integrity of pepetration seals. Whenever protected openings are examined,
fire extinguishers should be immediateley available to those checking for openings
on both sides of the wall,

NRC conments ‘ :
NRC agrees. These items have been corrected by revised plant procedures.

G. Self-Contained Breathing Apparatyvs
NELPIA recommendation . .

1. Self-contained breathing apparatus approved by the United States Bureau of
Mines and described in NEP.A Noa. 19B should be provided for all fire fighting and
control room personnel. Preferably, their service or operating life should be one
hour. .

NRC comments

NRC agrees; however, the service or operating life of one hour is being
reviewed.

_\’ELPIA recnmmendation

. On-site rexerve air supply xhould be available and arranged to expediently
replennh the supply of air in each unit so that the designed service life is
avallable.

NRC comment

NRC agrees. TVA has proposed change in the systems utilized for recharging
self-contained breathing units.

H. Phusical Indcpendence of Redundant Cnrv-unta
NELPIA recommendations

1. All redundant Claxs JE mrcni_ts and the equipment xerved by these circuits
should be separated from the primary Class IE circuits by a minimum three-hour
fire wall. This will require that a8 redundant cable spreading room be constructed.

2. Mineral-insulated metal xheathed cable or equivalent fire resistant cables
should be used in one of the two Class IE electrical circuits.

: )

NRC comments
NRC does not helieve these actions are necessary in light of other actions taken.
{ Please see responses given for Items A.1. A2, and B.1, B2 and B.3.)
1. Cardor Total Flooding Nysxtem
NELPTA recommendations

1. The ventilation system in the CRS should be arranged to shut down when-
ever the Cardox system is discharged.

2. The Cardox system should be rearranged to operate automatically upon
actuation of the ionization detection system. NOTE : A one-minute delay should be
incorporated into the system to allow workers ample time to leave.
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3. A written procedure and permit system should be adopted that would require
employees to obtain written permission to impair fire protection equipment.

4. An acceptance test of the fire protected system, including a complete dis-
charge. should I conducted and withessed by the installer and authority having
jurisdiction.

5. An investigation into the compatability of the jonization detectors with the
prxlucts-of-combnstion generated by the burning cable should be made to insure
that the detectors will, in fact, operate during the incipient stages of the fire,

"NRC eomments .
NRC agrees. Jwu 1 through 3 were proposed by TVAL The staff has required
items 4 and 5.
Jd. Cantrol Room «CR)

NELPIA recommendation
All oor ojenings between the CXR and CR should be sealed airtight with

material that will insure the tire resistance integrity of the loor, Only penetration
senls listed by Undeswriter's Laboratories or approved by the Factory Mutuals
shouid be considered. Cellular concrete, and inorganic assemblies as descrilued
in the “Iuternational Guidelines may also be considered.
NRC comments

NEKC agrees with intent to seal floor openines between CRR and CR and will
require seals ax detined ahove or equivalent.
NELPIA recommendation .

2. Self-contnined breathing apparatux approvesd by the United Statex Burean
of Mines should be Jocated in the CR to insare an orderly station shutdown and
to minimize breathing hazands to personnel. The supply should be sufficient for
the number of operators and the time it tnkes to effect a safe shutdown.

NRC romment

NRC agrees.
K. Stairieella, Vertical Opening, Mechanical Penctrations
N

ELPIA reeommendation

1. All stairwells, elevators, chutes and other vertical openings should be en-
closed in approved masonry towers with airtight, autoematic closing Claxs B fire
doors at ench opening into the buiding,
NRC comment

NRC ix evaluating per our response given above to items in Category FE. This
recommendation will be implemented to the extent practical.

NELPIA recommendation ,

2. All unprotected vertical openings between floors |vhuist\\':nys. steam pipes,
ete.) =hould be sealed airtight.
NRC comment _

NRC agrees with intent. All openings in fire barriers will be sealted airtight.

Senator Moxiova. Now. in your opinion. were there any actions
taken by plant personnel that in retrospect may be classified as having

sigmificantly added to or alleviated the potential d.mfror of the
situation?

Mr. Resenk. Mr. Chairman. T think we have discnssed many nf these
as Dr. IHanauer mentioned a moment ago. There certainly are some in-
dividual actions considered in isolation which might have been more
optimum. On the other hand. the total effect of the operators was quite

“effective as I tried to say a moment ago. T think the operators under
the circumstances did an excellent job with the information they had at
hand. They protected the public health and safety which is their first
concern. I think it was an execllent combination.
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PUNITIVE SANCTIONS

Senator MoxTova. Now in your testimony you indicate that the use
of punitive sanctions against TVA is not warranted. Without mean-
ing to question vour judgment. could vou describe the basis on which
vou reached this conclusion. considering the many deficiencies noted
in vour investigation report and the serioux situation that resulted!?

Dr. KxvTH. Yes. sir. That refers to the notice of violation which
went to TVA with the release of our investization report. wheremn we
did enumerate the items ! of noncompliance. Based upon the response *
that we have gotten from TV A—our initial review of it and the correc-
tive action they are taking—as indicated in my testimony at this time.
we do not believe the more severe sanctions. «uch as a civil penalty are
warranted in this case. We do not believe that that step is necessary.
We do believe that they have taken and are taking corrective action
and we do not plan the more severce enforcement actions. We have
already taken the first enforcement action.

NRC INSPECTIONS AND APPROVALS

Senator MoxToya. Now apparently the installation of the cable tray
penetration sealant and the fire retardant coating had not been com-
pleted prior to the operations of Units 1 and 2. That is reflected 1n your
Ispection report.

Now how did this manage to slip past detection by both TVA and
the NRC?

Dr. KxtTi. Yes. Of course, 1 cannot speak to why TVA missed it
but as I indicated earlier. during the period of the construction of
Browns Ferry Units 1 and 2. we did in our inspections a sampling of
areas, where we checked to find whether or not the licensee was meeting
his responsibility. In this particular respect. the fire sealing of the
penetration was not included in our inspecgjon sample program.

Senator MoNxToya. Why wasn'tit? ,

Dr. Kyt In general the penetrations were sealed but there were
some exceptions.

Mr. Axpers. And in this particular case, it involved a rerunning
of wire long after the plant had begun operation—thus 1t was more
like a repair.

Senator MoxToy.a. Well. when they deviate from the original specif-
ieations don’t they have to come ta vou for authorization? '

Dr. Kxvrn. No.sir. .

Senator MoxToya. Forapproval?

Dr. Kxvra. No, sir. The regulations—which T believe are 50.59—
do. when changes are made in the facility confizurations. allow the
utility or company to make a. safety evaluation of the changes that
they are making and it doees not require prior approval from the NRC
unless it involves a change either in the technical specifications or
involves a *“sigmificant safety hazard.” _

Senator MoxToya. But do they notify vou that they are doing it
even though it is not required that you give them authorization or
approval?

v See Appendix 8.
? See Appendix 14.
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NRC PERMISSION POR SPECIFICATIONS CHANGES

Mr. A NDERs. Senator, we have not communicated a full answer to
the first question. Let me try it. L

You asked whether a utility must notify us or get our permission
for a change of specifications. In general. for a level of specification
which directly relates to public health and safety. the answer is yes.
But in this case we are not talking about such a change—

Senator MoxTtova. I was talking about—and in fact 1 Ispecified and
e so stated—under what circumstances there was no authorization.
~ Now vou say that they do have to come in for approval.

Mr. Axprrs. T have not finished. We had approved the use of poly-
urethane foam with the fire retardant mnterinrover it for sealing these
reactor penetrations. The repair or upgrading of this material. 2f it
is done according to the original specifications—which in hindsight
themselves may have been inadequate—would not normally require a
utility to come and ask us to approve that particular maintenance
action. For some maodifications sn(s’x as a rerouting of wires, it is well
understood they are required to do a safety analysis though on their
own to insure that at least in their own mind. that this is not a signif-
icant A

Senator MoxTova. Did they do that? : :

Mr. Axpers. In my understanding they did not make such an anal-
vsis in this case since they did not. at the time. feel it was safety
related. We question as to whether that was a good judgment..

Senator MoxTova. Well, what do you mean you questioned it ?

Mr. Axpers. T understand that they assumed this was not a
safety

Senator MoxTova. Did vou conclude it was bad judgment?

Mr. AxpErs. Tt was assumed by TVA that this was not a significant
safety question : therefore. they did not do the safety analysis in detail.
Senator MoxTova. Apparentiy it was. '

Mr. AxpErs. In retrospect it certainly looks like it was. Possibly
they could have asked us to agree with that conclusion in advance but
of course we can’t turn back the clock.

Senator MoxTora. What are you going to do about similar situa-
tions in the future? Are vou going to leave it to the option of the man-
aging authority ¢ -

Mr. Resenr. Mr. Chairman, T think the onlyv practical way to oper-
ate such a facility is that the managing authority does have to have the
regponsibility for making those judgments.

Senator MoxToya. But it has to have monitoring from NRC. does
it not ¥ :

Mr. Ruscne. Yes, sir.

Senator MoxToya. What kind of monitoring will you provide?

Mr. Ruseur. It is our intent to provide the kind of monitoring that
both recognizes the potential for such events and analyzes them.

Mr. Axpers. It is done on a statistical basis. We do not oversee every-
thing that the utility does. o '

OPERATION WITIIOUT PENETRATION SEALANT

_ Senator MonToYa. Was TVA allowed to operate without a penetra-
tion sealant? : _
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Dr. KxuTH. Yes, they were allowed to operate. The technical re-
quirement was that the leakage be maintained at a specified value, and
there is lenkage allowed from one compartment of the building to an-
other as long as they meet the requirement. I believe it was on the
order of 7000 cubic feet per minute or a quarter of an inch of water
differential pressure. So. yes, they are allowed to operate with a con-
trolled leakage. :

Senator MoxToya. Does this lend itself to an escape of radiation?

Dr. Kxurs. It is a design consideration that the fans are to be able
to maintain a negative pressure so that the leakage would be into this
area, where the ventilation system holds the negative pressure, and
then up the stack. So the leakage is controlled to a certain level with the
ability to hold this negative pressure.
~ So the answer to the question is ves, they can have leakage up to a
specified amount.? It is allowed in their license.

SenatorMoxTora. Who is going to determine what the amount isf
Do you have monitoring devices? '

Dr. Kxvra. Yes. That is in the technical specifications for th
plants; yes. . .

Senator MoxToya. What is the degree of tolerance ?

Dr. Kxvura. It is a limit. Maintain a given pressure. I believe it is
a quarter inch of water. They have to maintain at least a quarter inch
of water and that is the limit. :

Senator MoxToxa. Now in light of the experience, what are you do-
ing now!? Are you still allowing operation without the penetration
sealant? :

Mr. Ruscnr. Mr. Chairman. the specifications that existed before the
fire are still in existence—and I will speak to some modifications—
would not allow operation without a proper sealant. I think we have
recognized already that this connection, which was the subject of the
fire. was in the process of being reconstructed and did not have the seal-
ant on it. The answer would be that there should be no operation unless
the specifications that are in the license conditions are met*.

Mr. Axpers. But the key factor. Senator. i1s what should not be
allowed. The licensee is not allowed to operate the reactor without the
quarter inch of water pressure differential in the secondary contain-
ment. Now how you get that condition is left to their judgment. One
- way is to have openings sealed. Now certainly you are going to have
to use sealing material around penetrations. It does not have to be
perfect because we do allow some tolerances. But. when the sealant is
used it should (1) be adequate and this polyurethane may not be and
(2) 1if polyurethane is used it should be covered with the fireproofing
material. ’

In this particular case where this one cable went through the one
hole in a larger sealed area. obviously the polyurethane was not suffi-
ciently covered at that point with the fire retardant material. It was
my understanding that the workers’ intention was that once they Lad
checked the sealing with the candle. which certainly we all agree is
not the way to do it, they would then have covered the polvurethane
with the fire retardant material. We then would be up to the design
or specifications that TVA proposed and that we had accepted in our
licensing review.

3} NRC has subsequentlyr advized in response to this question that means are ided
:ge&rﬁev;n.t the treleue of radiation, although there m%e inward leakage of airp\mvto a
mount.
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Senator MoxTtova. Was it not apparent that the monitoring ca-
pability was inoperable? That is reflected in your Inspection Report
on pages I-13 through I-18, ) .

Dr. Kxurii. Are you speaking about the radiological exposures?

Senator MoNTova. Yes. : . .

Dr. Kxvri Yes: certain of the monitoring equipment did become
inoperable. particularly the stack monitors, (?urm_;: the period of the
fire. It was restored that evening. When the equipment did become
inoperable, TV A took grab samples of the radioactive material pres-
ent in the room or going up the stack and took them back to the lab-
oratory and did an analysis so they knew what it was. Yes: there was
certain radiation monitoring equipment that did become inoperable
because of the fire.

Mr. Axpers. But there were actions taken by TVA to offset that
loss.

Senator Mox1oya. Now what assurances can you give us that there
was no radiation exposure in light of the delayed countermeasures
in monitoring or detection ¢

Dr. KxtvTi. There are really two aspects of this. There were sam-
ples taken of the environment which were analyzed and we know

~what the radioactive materials were. 1t was established that the con-
centrations were less than the maximum permissible concentrations
allowed in the technical specifications. After the incident was con-
cluded. the plant health physics staff did determine which of the indi-
viduals were fighting the fire. and they actually checked these indi-
viduals to find out had they taken up any radioactivity. There was
none. :

They also had film badges which they monitored. The construc-
tion personnel and so forth are required to wear film badges and they
were sent off for processing and none showed exposures out of the
ordinary.

Senator MoxTova. When was this equipment rendered inoperable?

Dr. Kxvri. The radiation monitors?

Senator MoxTova. Yes.

Dr. Kxvrn. I believe the stack monitor was out on the order of 9
hours. I believe it was restored to service at about 9 o'clock. The
chronology does appear in our testimony.

Senator MoxTovya. Tt was during the course of the fire? That is
what I am trying to establish. Tt was during the course of the fire?

Dr. KxtTH. Yes.

Senator MoxToya. All right. Now vou mentioned that there were
quite a few inspections before this date. Why wasn’t the lack of seal-
ant detected throngh one of those inspections?

Dr. Kxtri. Well. T believe T indicated earlier that at the time of
the previous inspections it was not part of our inspection procedures
to look for the fire stops in the penetrations.

Senator MoxToya. Ts it now?

Dr. Kxvri. Yes. it is. on a selected basis. Again we do not check
100 percent of thern but we do sample. , '

Senator Moxtova. We will stand in recess until 2 o'clock this
afternoon.

[Whereupon. at 12:10 p.m.. the Joint Committee recessed. to recon-
vene at 2 p.m.]
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AFTER RECESS

[The Joint Committee reconvened at 2 p.n.. Representative John
Young presiding.] ) )

Committee  members  present: Representatives Young, Price,
Horton, Anderson: and Senator Baker. ’ :

OPENING REMARKS OF REPRESENTATIVE YOUNG

Representative Young [presiding]. The committee will come to
order.

This morning we heard from the chairman. Mr. Anders. and from
Dr. Donald Knuth. both of the NRC.

This afternoon we are running a little late. We have first Mr.
Benard Rusche and Dr. Stephen Hanauer. In deference to the time
and the obvious problem that we have. I am going to suggest that those
two witnesses inight summarize their statements for vs and then with-
out ohjection we will enter their written statements in the record.

With that then, would you proceed. Mr. Rusche.

STATEMENT OF BERARD C. RUSCHE, DIRECTOR, OFFICE OF
NUCLEAR REACTOR REGULATIOR, NRC

Mr. Ruscne. Thank you. Mr. Chairman.

I would like to outline the events both during and immediately fol-
lowing the event and then I will discuss briefly the actions that NRC
has taken and plans to take in connection with TVA's recovery and
restoration activities and then close with a brief outline of our current
thinking with respect to the fire itself.

First let me disenss plant safety during the fire. You recall this
morning that we had a considerable amount of discussion in response
to questions of this sort so 1 will move fairly rapidly with your
permission. _

A detailed discussion of the means by which the TV A operators
achieved and maintained a safe shutdown condition of the plants and
our analysis of the availability of alternate means that existed for
achieving the same goal are deseribed in Attachment I to my written
statement. I would like to summarize these results very briefly and
note particularly that they apply to Unit 1 and note that in all cases
the situation in Unit 2 was more favorable.

Abont 15 minutes after the fire started. the fission process was
stopped by the operator’s action to rapidly insert all control rods. In
our jargon, such a rod insertion is called a manual scram. The effects
of the fire damage on protection circuitry would have subsequently
cansed an automatic seram had the operator not elected to take action
at the time that he did. That is. the rod system wax fail-safe. I would
like to emphasize that this is a key and important aclion in converting
the time response required from the operators from that of a few
minutes to several hours and we had some discussion on that point
this morning.

Following shutdown of the fission process. a reactor must continne to
bhe cooled to remove heat produced by radiation fissien prodnct decay.
Heat removal is required for an extended period of time after plant
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shutdown in order to prevent fuel damage. Immediately following the
shutdown of Unit 1. the reactor coolant system was being maintained
at a pressure near that of normal operation—that is, about 1,100
psig—by operation of relief valves. Because of fire damage at this
time, there was no automatically available high pressure source of
water that was of sufficient capacity to maintain the core covered with
water. »

In light of this situation. the Browns Ferry operators decided to
depressurize the primary coolant system by opening relief valves. As
noted in the detailed staff analysis in Attachment 1. alternate methods
for depressurizing the primary system were available and there was
also available manual methods for supplying cooling water at high
pressure.

The operaters deprossurized the reacter by discharging steam from
the reactor to the suppression pool through the four relief valves that
- could be.operated from the control room. The discharged steam heated
up the water in the suppression pool as intended. Because of the large
volume of water in the pool. about 12 hours of such discharge could
be accommodated before the pool water would boill even without the
cooling system for the suppression pool which was not available at
the time because of fire damage to its control system. Once the reactor
pressire was reduced, low pressure pumps were used to provide an
adequate sonurce of water for cooling the fuel. Many low pressure
pumps capable of supplying more than enough water to keep the core
covered were available to the operators at low reactor pressure. :

Some hours later, as was brought out in the questioning this morn-
ing, the supply of compressed air that actuates the relief valves was
lost owing to continnine fire damage experienced in T'nit 1 and the
valves closed. Since the decay heat in the fuel continued to boil the
water in the reactor vessel and the relief valves were closed, the reactor
pressure increased again to the point that additional water could not
be injected by the low pressure pnmps. :

At this point two courses of action were pursued. The first involved
restoring the air supply to the relicf valves so that a low reactor pres-
sure could be reestablished. The second course of action pursued was
to establish a depressurization path throngh the main steam line drain
with water iniection from control rod drive pump (Unit 1) and from
control rod drive pump (Unit 2).

As described in Attachment 1. the depressurization path through the
drain line was established in about 1 hour. Analyses show that a
satisfactory cooling condition was being achieved at that time. In
about 31% hours the operators restored the air supply to the relief

valves and again reduced reactor pressure sufficiently to permit opera--

tion of the low pressure pumps again. From this point on the pressure
was maintained low enough for the low pressure pumps to be effective
1n mjecting water.

I would like to confirm Chairman Anders’ former statement that the
system was quite cffective in protecting public health and safety. The

core cooling was maintained with multiple systems available. T might, -

4f vou would permit me to interject. say in response to Senator
Montoya’s question this morning we do have an early estimate of the
likelihood of such an event as estimated by our Rasmussen Study
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Group and I would like to have that provided now or at some later
time ! if you prefer, sir. ]
Representative Youxs. We will just have it later. Go ahead.
Mr. Ruscnr. Thank you, sir.

NRC ACTIVITIES FOLLOWING THE FIRE

Let me now describe our activities following the fire. The actions
of the NRC during and immediately following the fire were directed
toward determining the exact status of Units 1 and 2 and verifying
that both units were in a safe and stable configuration.

Subsequently, the objectives of the Office of Nuclear Rezctor Regula-
tion have been (1) to assure that a safe plant confi ration was main-
tained; (2) to assure safety during removal of fuel from T nits 1 and
2; (3) to assure plant safety during removal and restoration of fire
damaged cables and equipment ; and (4) to determine that the restora-
tion and associated design changes proposed by TVA are acceptable.

Thus far three licensing actions have been taken with respect to
these objectives. The first established the conditions for maintaini
the reactor in a safe condition following the fire. The second permitte
removal of the fuel from both reactors and removal of damaged'equiﬁ-
ment. The third permitted certain restoration activities such as install-
ing new cables and cable trays. Copies of these safety evaluations are
provided for the record as Attachments II, TI1. and IV to my written
testin(miony. These documents have been made available to the public
already.

Tet ?ne now turn to summarize the future actions that we see before
us as we continue to progress with Browns Ferry. The three major
objectives of the TVA restoration program described in the NRC
Safety Evaluation issued on September 2. 1975—Attachment IV—
are:

1. To improve administrative actions that can prevent a fire from
occurring ; 4

2. To use separation of clectrical cables. with physical barriers, as a
mechanism by which to prevent a fire from damaging redundant safety
equipment ; and ‘

3. Toincorporate means to detect and extinguish a fire quickly.

The activities that remain to be accomplished by NRC to meet these
objectives before the units can be returned to an operational status are,
and I summarize again very briefly. sir: ,

1. Complete the review and approval of the total plant fire detection
and protection system design changes—and we discussed some of those
this morning.

2. Review and approve changes to procedures and administrative
controls relating to operation, construction and repair. communica-
tions. and emergency planning—again a subject of extensive discussion
this morning. .

3. Review and evaluate plant ventilation systems as they relate to
1solation and smoke control.

4. Review and approve new fire resistant materials to be used in
fire stops and seals. :

} See pape 94.
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5. Review and evaluate the surveillance program for the long-range
monitoring of the effects of chloride contamination of equipment and
materials. T am sure you will recognize that the chloride contamina-
tion arose from the combustion products of the cable covers and
imsulation.

6. Review and evaluate the preoperational testing program for
those systems and components modified or replaced as a result of the
fire.

7. Prepare and issue a tinal Safety Evaluation Report and technical
specifications upon completion of our review and evaluation of the six
items deseribed above.

Our objective is to complete these necessary NRC review and
approval tasks on a schedule that ix consistent with TV.A plans to re-
sume operation of Units 1 and 2, about January 1976,

Now.sir.if I may turn to the implication of the fire on other plants.
The fire at the Browns Ferry Nuclear Plant raises the question as to
what additional actions are warranted at other nuclear power stations
to avoid or withstand the effects of a fire. Dr. Knuth noted in his re-
marks that after the fire. NRC issued bulletins to each of the other
operating nuclear powerplants notifving them of the specific circum-
stances associated with the Gre and requesting each of the licensees to
consider policies and procedures related to various construction activi-
ties. control of flammable materials. and emergency actions that might
be required following a fire and to examine equipment provided to
cope with the effects of a fire. , :

In addition to eliminating deficiencies discovered as a result of these
reviews. other actions taken by licensees include the acquisition of
additional firefighting equipment. evaluations of the feasibility of in-
stalling fixed spray systems and modifications of existing administra-
tive procedures. ,

The Office of Nuclear Reactor Regmlation has initiated an evalua-
tion of the implications on other plants of the Browns Ferry experi-
ence as well as fires previonsly reported at other nuclear facilities.
Attachment ¥ of mv written testimonv deseribes all the data that we
have. in summary form. of fires that have ocenrred at other nuclear
facihities. Do Hananer will deseribe the activities of the NRC Special
Review Group which will also he making recommendations in this
regard.

Based on what we have learned to date. we expect that some im-
provements in operating plants will be needed but that there is no need
to suspend and vestrict their operation immediately. For these plants.
as well as for plants in an advanced state of constiruction, we will con-
sider measures that can be taken to improve the existing designs with
respect to fire prevention. separation of redundant equipment. and
fire fichtine. .

Powerplant desiens now in the preliminary stages and designs
submitted in the future mayv also be subiected to new requirements.
For these new designs onr emphasis will be to achieve as mneh separa-
tion and isolation of redundant safety electrical eabling as is practica-
ble.

In summary T wish to emphasize that the publie health and safety
was not affected as a result of the Browns Ferry fire. althongh the
fire damage to the facility was more severe than we wounld have ex-
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pected. No radioactive release above normal operating levels was ex-
perienced. In spite of the fire damage. there was considerable remain-
ing equipment available to keep the reacicis in a cooled and safe
coniiguration.

Mr. Chairman. this concludes my very brief summary and with you
permission I wonld like to introduce for the record the detailed ma-
“terial as vou had previously granted. T would also like. in conclusion.
to compliment the TVA statf for their diligence and cooperation in
the intensive effort that we have had underway as they have attempted!
to make plans and preparations to return the plant to service in an
aceeptably safe condition. ‘ ‘

Thank yvou. Mr. Chairman. -

Representative Yovxea. Thank you, Mr. Rusche. We appreciate your
statement. and without objection the material will be made a part of
the record at this point. ‘

[ The prepared statement follows:]

STATEMENT orF BENARD C. Ruscnie. DIRECTOR, OFFICE oF NUCLEAR REACTOR
Recrration, UK. NtUcLEak REGULATORY  CoMMISSION

INTRODUCTION

Mr. Chairman and members of the Committee. The first part of my presenta-
tion will be concerned with the effects of the Browns Ferry fire on the safety of
the facility during and immediately following the event, Then T will autline the
actions NRC has taken and plans to take in connection with TVA's recovery and
rextoration activities, T will close with a brief outline of our eurrent thinking
with respect to the implieations of this incident on other plants,

PLANT SAFETY DURING THE FIRE

RBoth Units 1 and 2 of the Browns Ferry Station were operating near full power
at the time of the fire. Although the fire was localized it affected the operability
of some mijor eguipment at eich unit, Unit 2 was shut down and was capable of
being maintained in a xafe shutdown condition using normal cooling systems. In
the case of Unit 1, becinise of the significant losses of control of important equip-
ment, the operating staff made uxe of backup equipment to maintain adeguate
cooling following the fire.

“When a2 nuclear power plant ix facsd with a situation such as the Browns
Ferry fire, there are two major concerns, One isx to shut off the power production
from the fission process and the other is to remove the nuclear heat to assare that
the reactor fuel remains cooled at all times, A detailed discussion of the means
by which the TVA operators achieved and maintained a safe shutdown condition
and our analysis of the availability of alternate means that existed for achieving
the .ame goal., which is a measure of the margin of safety that existed. are
presented in Attachment T to my statement. T will only summarize the results at
this time. These results apply to Unit 1. In all caxes the situation in Unit 2 wax
more favorable, '

About fifteen minutes after the fire started, the fission process wax stopped
by the operator’s action to rapidly insert all control rods, In our jargon. such a
rod insertion is called a “manual scram”. After detailed examination of the re-
actor protection system design, we have confirmed that had the rods not heen
inserted manually, the effects of the fire damage on protection circuitry would
have caused an automatic scram. That is. the rod system was fail safe.

Following shutdown of the fission process, a reactor must continne to be
eooled to remove heat produced by radiation fission product decay. During the
first few hours after shutdown; the decay heat level can be in the range-of 277
to 3¢ of the heat output at full power. decreasing to about 16 after one day
and declining very xlowly after that. Heat removal is required for an extended
period of time after plant shutdown in order to prevent fuel damage. Knowing
this. and faced with the loss of maeh equipment, the Browns Ferry plant oper-
ators did a commendable job of providing adequate cooling water so that the
reactor core remained covered with water at all times.

$9-165 O - 75 =~ 6
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Immediately following the shutdown of Unit 1, the reactor coolant system was
being maintained at a pressure near that of normal operation (i.e.. about 1100
psig) by operution of relief valves. Because of fire damage at this time, there
was no automatically available high pressure source of water that was of suf-
fi<ient capacity to maintain the core covered with water.

In light of thix situation, the aperators decided to depressurize the primary
coolant system by opening relief valves. The system nonally used for shutdown
cooling are shown on Figure 1, As noted in the detailed staff analy~ix in Attach-
" ment I, alternate methods for depressurizing the primary system were available
and there also were available manual methods for supplying cooling water at
high pressure.

Following their selected course, the operators depressurized the reactor by
discharging steam from the reactor to the suppression pool through the four
relief valves that (ould be operated from the control room (Figure 2). This
dixcharge heated up the water in the suppression pool ax intended. Because of
the large volume of water in the pool. about 12 hourx of such discharge could be
accommoadated before the pool water would boil, even though the cooling system
for the suppression pool was not available at the time. Even if the pool water
had bojled. the resultant steam could have been vented to the atmosphere. Once
the reactor pressure wax reduced, a low pressure condensate pump was used in
conjunction with a condensate hooster pump to provide an adequate source of
water for cooling the fuel. A total of three of these condenxate hooster pumps
and three condensate pumps were available to the operator at this time. Any
of the condensate pumips would have been capable of supplying more than
enough water to Keep the core covered (Figure 3). Also, the Unit 1 control rod
drive pump supplied some water to the reactor throughout reactor cooldown.

Some hours later, the supply of compressed air that actuatex the relief valves
was lost owing to continuing fire damage experienced in Unit 1 and the valves
closed. Since the decay heat in the fuel continued to boil the water and since
the relief valvex were closed. the reactor pressure increased again to the point
(about 600 psig) that additional water could not be injected by the low pressure
pumps. In about 3 hours the operators restored the air supply to the relief
valvex and reduced reactor pressure sufficiently to permit operation of the low
pressure pumps again. Froam this point on, a stable condition wasx maintained.
As noted in the staff analysix in Attachment 1, even if it had not been possible
to restore the availability of the relief valves, operation of the control rod drive
pump in conjunction with pressure reduction effected by opening of the main
stea line drain was providing sutficient water to keep the core covered through-
out the remainder of the incident.! '

The sequence of events T have just described (Figure 4) resulted from choices
the operators made during the incident. In looking back on the event. it is now
clear that a number of other chojcex could have been made with equal success.
I ean confidently state, based on our study of the incident, that not only did the
operators pursue a logical and effective course of action under difficult circum-
stances, but that alternate methods were always available for cooling the core,
although some were not available at the touch of a switch. Some of these methods
would have required adaptation of equipment for these functions by the oper-
ators. These methods are described in Attachment I to my statement.

A nuclear plant of this type hax a significant amount of redundancy and flexi-
bility in various modes of operation, and even in the event of a fire that caused
loss of capability for automatic actuation of the emergency cooling ejuipment.
there remained many alternate means for maintaining a xafe shutdown condition.
At no time during the event was there either immediate danger of damage to the
fuel. or danger to the public health and safety. Nevertheless, the Browns Ferry
fire was a serious event. It is appropriate that we take positive steps to prevent
the occurrence of another fire of similar magnitude in a nueclear power plant.

NRR ACTIVITIES FOLLOWING THE BROWNS FERRY FIRE

The actions of the NRC during and immmediately following the fire were directed
toward determining the exact status of Units 1 and 2, and verifyving that both
uniis were in a xafe and stable configuration.

1 Attachments included with Mr. Rusche's statement appear in this volume as ap-
pendix 135.
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Subsequently, the objectives of the Office of Nuclear Reactor Regulation have
been (1) to assure that a safe plant cobtiguration was maintained ; (2) to assure
safety during removal of fuel from Units 1 and 2: (3) ‘to assure plant safety
during removal and restoration of tire damaged cablex and equipment @ and (4), to
determine that the restoration and associated design changes proposed by TVA
are ncceptable. Thus far, three licensing actions have been taken with respect tc
these objectives. I will briefly describe each of these actions. As each action was
approved. the staff’s safety evaluation has been made available to the public.
Copies of these safety evaluations are provided for the record as Attachments
I1. 111, and 1V, :

Plant safety after the fire

Following the fire, Units 1 and 2 were maintained in a safe angd <table cundition
by : (1) reconnecting power and control to some systems by routing cables outside
of the fire damaged zone; (2) verifying that the original cables for systems being-
used were outxide of the fire zone and therefore were unaffected by the tire: (3)
converting some systems and components to manual control, and: (4 placing
some unneeded systems and components in a desired safe configuration and then
disconnecting power leads to prevent the poxxibility of spurious operation.

Our actions were directed toward verifyving the availability and reliability of
all vital systems, including the backup systems for providing required safety mar-
gins. Our technical specialists visited the xite for visual observation of operating
systems, audits of engineering work and testing performed, review of procedures
developed for operation of systems in their post-fire configurations, and the obser-
vation uf a test to demonstrate the availability of onsite standby power. During
the visits, we ascertained that both cores were subcritical and that there were no
equipment malfunctions or single operator errors that could cause them to be
made critical.

Adequate core cooling was provided by the operation of one residual heat re-
moval (RHR) system. Additional systems utilizing the suppression pool as an
intermediate heat sink were also available for cere cooling. Analyses were per-
formed to demonstrate that in excess of 15 hours would be available to restore
core cooling if for some unforeseen reason all cooling was interrupted. Backup
cooling systems could be placed in operation manually in less than one hour. It
waur also established that the electrical energy to operate the systemns required
to mainta’n adequate cooling of the core could be provided by redundant offsite
and onsite power supplies. |

Finally, the Technical Specification requirements in the license were amended
to reflect the changes that were necessary to account for the post-fire condition
‘of the plant. Certain additional contraols and equipment requirements not included
in the pre-fire Technica! Specificaions were added to provide additional assurance
that the plant would be maintained in a safe and stable shutdown condition dur-
ing the activities associated with preparation for the restoration program.

Plant safcty during fucl storage and damage removal

After discussions with the staff, TVA proposed to remeve the fuel from the
reactor vessels in Units 1 and 2 and place it in the respective fuel storage pools
prior to start of damage removal and restoration operations. This had the effect
of (1) virtually eliminating any potential for inadvertent criticality ; (2) provid-
ing a substantially greater coolant inventory thap in the vessels: and. (3) re-
ducing the number of systems required to maintain the fuel in a safe condition.

"We reviewed the proposed plan for transferring and storing the fuel and, as
summarized in Attachment III, concluded that these actions were acceptable.

We also reviewed the criteria and procedures proposed by TV A governing cable
cutting and damage removal operations. These included criteria for identification
of vital systems, identification of fire damaged cable, and measures to be taken to
preclude spurious operation of critical components. We concluded that the meas-
ures and procedures governing cable cutting and fire damage removal operations
provided adequate assurance.that these operations could be performed w.thout
undue risk to the health and safety of the public.

On June 13, 1975, we issued additional changes to the Technical Specifications
and a supporting Safety Evaluation concerning fuel removal and storage and
removal of damaged electrical equipment. These documents are provided for the
record as Attachment 111 to my statement.
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Plant design changéa

The licensing actions I have just.described limited the restoration work carried
out at the Browns Ferry facility to various cleanup operations and removal of
damaged electrical wiring and cable trays. The next step involved our review
and approval of some proposed design features for the restoration of structures
and equipment damaged by the fire, and the preparation of the facility for re-
turning to power. _

The three major objectives of the TVA resteration program for the Browns
Ferry Uaits described in the NRC Suafety Evaluatien issued on September 2,
1975 tAttachment IV are:

1. To improve administrative actions.that can prevert a fire from ocenrring ;

. To use separation of electrical cables, with physica! barriers, as a mechanism
to prevent a fire from damaging redundant s<afety equiminent : and,

3. To incorporate means to detect and extinguixh a fire: quicl\lv

Our approval authorized design changes and modifications in IWo major ciate-
gories:

1. Limited approval of proposed electrical design changes, including cable re-
routing and further separation of divisional cables by fire Darriers; and, :
2. Limited approval of the proposed additional fire detection and ﬁre v\mu.m\h-

ing systems.

The approval of restoration of structures and equipment damaged by the fire
includes:

1. Approvaj to )mmwl with xtructural work including restoration of cable
tray supports, pipe supports, process piping, and supports of affected mechani-
cal equipment :

2. Approval to replace damaged cabling: and.

3. \Approval of the program for cleaning and testing components affected by
combustion prodm-t\ from the fire.

Before dixensxing the design changes to the Browns Ferry facility, a brief
understanding of the hasie dexizm concept would be helpful, The electrical desizn
is based on a two-divicion concept. The fundamental design ohjective of the
~afery systems is to insure that no single credible failure or event can result
in the loss of the safery function. To accomplish this, desiguers have provided
redundant sets of equipment. These redundant sets of equipment are called
“divisions.” The purpose of such a concept is to gxure that all safety functions
wenld be available even with the loxs of one of the two electrieal divisions. To
achieve thix, fire induced faiinres must be limited to one of the electrical divi-
sions of the safety-related equipment needed for reactor shutdown. To assure
that a fire wounld not cause a loss of hoth electrical divisions, some changes in
the design and equipment layout at the Brm\n\ Ferry units have bheen deter-
mined to he necessary.

As a practical alternative to complete phyxical independence of the two elec-
trical divisions, TVA hasx proposed an overall program embracing several ele-
ments that achieve the same objective. The essentinl changes invelved (1)
either increasing physical xeparation or installing fire barriers between divisions
to insure that a fire in one division would not damage the second division prior
to extinguishment of the fire. and (2) prnvuhnz means to prompt!y deteet and
extinguish the fire.

The design changes and improvements in circuit separation and resulting
improved fire protection, along with design improvements in fire detection sys-
tems and fire extinguishing systems proposed by TVA, will substantially en-
hance the eapability of the facility to withstand fires. Qur review of the safety
of the restored facility is still in progress and. prior to return to operation,
additional changex may be required as a result of our continuing review, or as
a result of the additional studies that we have indicated are needed and which
TVAN planx to conduct.

Our xafety evaluation ]wrt.umm: to thexe actions ix prnudvd for the record
as Attachment 1V,

FUTUKRE ACTIONS FOR BROWNS FERRY

The efforts remaining to be accomplished to restore Browns Ferry Units 1
and 2 to operational status are as follows:

1. Complete the review and approval of the total plant fire detection and pro-
tection svstem design changes and extablish schedules for their installition,
The major design changes relate to: (a) The installation of an automatically-
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actuated fixed spray system which was initially proposed by TVA to be manually
actuated. Areas to be protected. include selected cable tray runs, and certain
cable spreading room penctrutions; (&) The development of designs, before
starrup. of additional systems required to extend the fixed water spray in the
facility: () The installation of automatic capability to the already installed
manually actuated CO: system in the cable spreading room ; (d) The investiga-
tion, before startup. of the possibility for the use of additiona] fire barriers to
the extent reasonable and practicable. ,

2. Review and appruve changes to procedures and administrative controls
relating to operation, construction and repair, communications and emergency
planning. The events that took place during and subsequent to the fire identified
wenknesses in these procedures and controls, The NRC Inspection and Enforce-
ent report discusses these weaknesses in detail. The objective here is to assure
that the new and revised procedures and controls adequately correct these
Weaknesses,

3. Review and evaluate plant ventilation systems as theyr relate to ixolation

and smoke control. The ventilation systemn in the secondary containment build-
ing ix glesigned to isolate the building upon an accident =<fmal to limit any
radioactivity releasex. Experience gained frow: the fire Zo.oenstrated a peed
to remove the dense smoke that was present. Thix pluces cordicting requirements
on the ventilation systems xince for a release of radioactivity the system should
fail closed and for a fire without such a release the system xhould fail open.
TVA will investigate the possibility of modifying the ventilation system to
accommmodate these diverse functions.
" 4. Review and approve new fire resistant materials to be used in fire stops
and seals. TVA is now conducting and will xoon complete a testing program for
selecting o new sealant material for the penetrations. The staff has required
that a more suitable sealant be found and used in all pentrations that were
damaged by the fire, that will e breached due to the restoration effort, and
thoxe yet to be made in Unit 3. o

5. Review and evaluate the surveillance program for the long range monitor-
ing of the effects of chloride contamination of equipment and materials., All of
the equipment and components exposed to chloride contamination resulting from
the soot and smoke from the burning cable have 'wen cleaned. Surveys have
been performed to verify that acceptably low levels have been achieved. None-
theless, it is necessary to monitor these items for prompt detection of any cor-
rosion damage.

6. Review and evaluate the preoperational testing program for those systems
and components meaditied or replaced as a result of the tire. It is necessary to
assure that those systems and components that were modified or replaced as a
result of the fire are capable of functioning as designed. Also, the operability
of new systems, such as the water spray system and fire detection system, must
be demonstratedl, TV hax <ubmitted a general dexcription of the procedures
whichh will be used for preoperational testing of these ~ystems and components.
The staff has requested and received additional information on these tests and
is in the process of reviewing and evaluating these test prucedures.

7. Prepare and issue a final Safety Evaluation Report and Technical Specifi-
cations, upon completion of our review and evaluation of the six items described
above. The report will: (¢) Summarize the events which led up to and occurred
after the firmg th) Dexeribe and evaluate the plant modifications which have
been macde; () Describe and evaluate the changes in procedures and adminis-
trative controls which have been made ; and. (d) Prescribe operating limitations
and requirements on the operation of Browns Ferry in the form of new Techni-
cal Specificntions,

Our objective is to complete these necessary NRC review and approval tasks
on a schedule that is conxistent with TVA plans to resume operation of Units
1 and 2 about January 1976. '

THE IMPLICATION OF THE BROWNS FERRY FIRE ON OTHER PLANTS

The fire at the Browns Ferry Nuclear Plant raises the question as to what
additional actions are appropriate regarding the capability to withstand the
effects of a fire at other nuclear power stations. Dr. Knuth noted in his remarks
that after the fire, NRC ixsued bulletins to each of the 51 other operating nuclear
powerplants notifyring them of the specific circumstances associated with the
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fire, and requesting each of the licensees to cousider policies and prucedures
related to various construction activities, control of fammable materials, and
emergency actions that might be required following a fire, and to examine equip-
ment provided to cope with the effects of a fire.

In addition to eliminating deficiencies discovered as a result of these reviews,
licensees are taking & number of other actions that will reduce buth the potential
for, and consequences of, a fire. The actions include instances in which additional
firefighting equipment is being ordered, studies are being performed to evaluate
the feasibility of installing fixed spray systems, and modifications are being made
to existing procedures to reduce the potential for a fire and provide more effective
procedures for coping with the effects of a fire.

The Office of Nuclear Reactor Regulation hax initinted an evaluation of the
implications on other plants of the Browns Ferry experience, ax well as fires
reported at other nuclear facilities (Attachment V describes other significant
fires). Dr. Hanauer will describe the activities of the NRC Special Review Group
which will also be making recommendations in this regard. Although the NRR
evaluation is not complete and the study group's recommendations are not vet
completed. based on what we have learned to date, we expect that some im-
provements in operating plants will be needed. For these operating plants, as
well ax for plants in an advanced state of construction. we will consider measures
that can be taken to enhance the existing designs with respect to (1) fire pre-
vention; (2) separation of redundant equipment : and (3) firefighting. For exam-
ple, the installation of additional barriers to prevent the spread of a fire from
one portion of the electrical system to another will be considered. and improve-
ments in the design of penetrailons and fire stops will also he evaluated. Tm-
provements in spray systems, hose connections, and portable fire extinguishing
equipment also will be consldered. The need for installing additional fire detec-
tion equipment will also be evaluated. Improvements in administrative controls
and revisions to procedures are expected to be needed in some of these plants
As noted previously. many of these actiong are already being taken by licensees .
ag the result of our bulletins. .

Powerplant designs now in the preliminary stages and designs submitted in
the future. may also be subjected to new requirements. It is premature. at thix
stage of our studies. to attempt to specify in detail anticipated additional re-
quirements. For these new designs our emphasis will be to achieve ax much
separation and isolation of redundant safety electric cabling ax is practicabhle.
More stringent standards for material specifications and qualifications are ex-
pected to be developed. The emphasis on firefighting will probably result in im-
proved fire control systems within the new plants.

In summary. I wish to emphasize that the public health and safety was not
affected as a result of the Browns Ferry fire. although the fire damage to the
facility was more severe than we would have expected.

No radioactivity above normal operating levels was experienced. In spite of
the fire damage. there was considerable equipment available to keep the reactors
in a conled and safe conflguration. '

Thank von Mr. Chairman. This concltdes my prepared presentation but I
wonld like to introduce for the record the detailed safetv analyser and evalua-
tions. prepared hy the staff. which have formed the hasis for my summary re-
marks. T would also. in conclusion. like to comnliment the TVA staff for their
dilicence and coaperation in the intensive effort T have described to return the
plants to gervice in an acceptabiy safe condition.
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[Attachments included with Mr. Rusche’s statement appear as aj.
pendix 15.]

Representative Youxa. I have a whole series of questions that hav.
been prepared here. However, I am only going to touch on two o
them. Mr. Rusche.

One, you have made an earlier statement that the scram, had it no
been effected manually, would have been caused by the failure of the
circuitry automatically.

Mr. Ruscne. Yes, sir. :

Representative Youxe. Mr. Rusche. is there any situation where
that automatic scram would be negated ?

- Mr. R-scnr In our analysis, sir, we have found no circumstances
in which that effect would not have occurred as a result of fire damage
to the cables which occurred later on in the sequence. We have been
unable to identify such circumstances. and therefore the basis for my

statement that the system functions and appears to have been designed
correctly fail-safe. "

CABLE TRAYS INVOLVED IN PREVIOUS FIRES

Representative Youxe. Mr. Rusche, further it appears that there
have been quite a few previous fires involving nuclear powerplants.
and nine of them involved cable trays. I would think that this would
point up what we have discussed in some detail this morning with
regard to—I think Mr. Anderson was bearing down pretty heavily on
the need for routine practice sessions in this connection, and I am
going to concur with him completely. too, sort of a Navy fashion fire
drill. that type of thing.

Mr. Ruscne. Yes, sir.

Representative Youxe. I take it that yonu will be planning such
procedures for these plants?

Mr. Ruscvir. That is correct. In our review of the administrative
procedures that TVA has proposed and will be continuing to develop,
this will be a key factor mn our evaluation. and I can assure you 1t
will receive our first attention.

. Representative Yourxe. We went on at length this morning, and I

don’t mean to cover old ground or old trails. but all this business about
when f’ou can put water on an electric fire, it seems to me that it

basically is a question of when can you turn off the electricity.

There are problems, too, with regard to these safety features.-

Mr. Rusche. Yes.

Representative You~a. I have no further questions.

Does anybody else have any questions?

Representative Price. Only one question. '

Was it unusual for the delay in notifying NRC that there was a fire ?
Was that anything unusual. or is there some regulation that these
notifications are supposed to be immediate ?

Mr. Ruscne. Mr. Price, if you permit me, sir, I will ask Dr. Knuth
of our staff to answer that question. Lo

Dr. Kxuvrin The time for notifieation is set forth to be immediately,
but in no case longer than 24 hours after an event. In this case, of
course. they notified us about 4 hours after the initiation of the fire,
so, perhaps again in hindsight, we would like to have known sooner,
but on the other hand. they were busy alerting other members and
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taking the emergency action, and so we do not have any particular
quarrel with the timeliness of alerting the. NRC office. ’

Representative Your~a. Mr. Anderson.

- Representative Axprrsox. 1 get the impression overall from what I
have heard that carbon dioxide extinguishers were available, and there
was other equipment available for fighting fire in the spreader room,
but that when the fire then spread some 40 feet into the reactor room,
that there was less equipment available for that purpose.

Are steps being taken to remedy that, if in fact what I have de-
scribed was a correct description of the situation? :

Mr. Ruscue. Yes, sir. your description is correct to the best of my
knowledge. There is firefighting equipment there. In our evaluation we
have reviewed the TVA proposal to install extensive coverage for
water-sprinkler systems initiaily to be installed manually with design
work presentiy underway to sve if this equipment might even be made
automatic.

In any area where there is a question about the redundancy and the
effectiveness of separation measures that might be taken, we will insist
that there be readily available installed firefighting equipment such as
water.

Representative Axpersox. Thank you, Mr. Young.

Mr. Rosciie. T might add that there was a water hose there for
manual fighting of the five.

Representative A xpersox. But not any automatic system ?

Mr. Rrscne. Noj; no distribution system. That will be a feature of
the redesign. '

Representative Yor~a. Thank yoa. Mr. Rusche.

We will now hear from Dr. Stephen H. Hanauer, Technical Advisor
to Executive Director for Qperations, NRC.

Dr. Hanauer.

STATEMENT OF DR. STEPHEN H. EANAUER, TECHNICAL ADVISOR
TO THE EXECUTIVE DIRECTOR FOR OPERATIONS, AND CHAIR-
MAN, SPECIAL REVIEW GROUP, U.S. NUCLEAR REGULATORY
COMMISSION

Dr. Haxaver. Mr. Chairman. 1 have a summary of my written
testimony.

Representative Youxa. Thank you. Dr. Hanauer. Please proceed.

Dr. Haxaver. The Special Review Group was established by the
Executive Director for Operations soon after the fire to identify the
lessons learned from this event and to make recommendations for the
future in the light of these lessons. The members of the review group
are NRC employees with expertise in the various technologies in-
volved. Group members and fire experts from NASA and insurance
underwriters have visited the plant and the licensee’s engineering
offices to obtain information for the group’s evaluation.

I might interpolate that we have had two meetings with the fire
underwriters whose report was referenced in this morning’s discussion.

Our review is still underway. At the present time, we have com-
pleted most of the technical evaluation of the causes of the failures
experienced. We are reviewing the response of the licensee’s organiza-
tion and the outside organizations from which TVA needed help,
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and also how outside organizations involved in the Browns Ferry
emergency planning responded to this incident. In addition, we are
reviewing the adequacy of NRC criteria and procedures and the per-
formance of our agency in the review and inspection of nuclear power-

lants. The response of the NRC during and after the fire 1s also
Eeing examined. We are in the process of consolidating the lessons
learned and formulating our recommendations. We expect to complete
our work within the next month or two.

The Browns Ferry fire and its aftermath have shown up serious
inadequacies. In addition to the direct fire damage. there were several
kinds of failures. Some equipment did not function correctly, and,
in hindsight, some people’s actions were incorrect or at least not as
productive as they should have been—another subject we discussed
this morning.

There is another way of looking at the lessons of the Browns Ferry
fire. The outcome with regard to the protection of public health and
safety was successful.

The question naturally arises: How can & serious fire that involved
inoperability of so many important systems result in no adverse effect
on the public health and safety? The answer is to be found in the
defense-in-depth approach used to provide safety in our nuclear
powerplants today. It provides for achieving the required high degree
of safety assurance by echelons of safety systems. The defense-in-depth
afforded in this way does not depend on the achievement of perfection
in any single system or component, but the overall safety is hig...

Iet us now apply this perspective to fires in nuclear powerplants.
With respect to fire the defense-in-depth principle is aimed at achiev-
ing an adequate balance in:

1. Preventing fires wherever you can.

2. Fighting those fires that occur, putting them out quickly and
limiting their damage. '

3. Designing the system so that a fire that gets started in spite of
the fire prevention program and burns for a considerable time in
spite of firefighting will not prevent vital functions from being
performed.

No one of these echelons can be perfect or complete. Strengthening
any one can compensate in some measure for weaknesses, known or
unknown, in the others. :

The lessons of Browns Ferry show that all th:ee lines of defense
had gaps. and yet the outcome of the Browns Ferry fire shows that the
overall defense-in-depth was adequate to protect the public health
and safety.

We turn now to the discussion of the gaps in the lines . ’ defense—
the failures that occurred at Browns Ferry. They inci. ded weak- -
nesses in equipment design, operating procedures and quality control.
The NRCT must take its share of the responsibility for these failures.
Browns Ferry was licensed after review of the proposed design and
operation. So the lessons are for NRC as well as the industry.

Although our review is not complete, we believe that both fire pre-
vention and firefighting should be improved: to decrease the prob-
ability of fire getting started or, having gotten started, burning for
« long time. We believe that simple and effective measures are avail-
able to effect this immprovement.
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With regard to the third element of defense-in-depth—providing
safety functions in spite of postulated fires—our review is not as far
along as it is in other areas.

We believe that the fire at Browns Ferry has revealed that somne
improvements in existing plants are prudent. We expect our recom-
mendations to call for a reevaluation of each line of defense agninst
fire in each existing nuclear plant. This reevaluation has already
begun. Immediately after the Browns Ferry fire. the NRC issued a
bulletin to all licensees to review their maintenance and construction
procedures. their fire stop designs and their fire protection equipment
and procedures. Licensees should now be more alert to the possibilities
of fire and better prepared to fight fires. Due to this greater aware-
ness of the possible causes and consequences of fires, prevention shou'd
thus be improved. )

As interim measures, emergency shutdown procedures, firefighting
procedures. and control of combustible material and 1gnition sources
are being improved. For the longer term. this should be supplemented

by those improvements in each line of defense which are revealed by a

reevaluation of each plant and determined to be appropriate.

We have conc]ude({)tlmt the Browns Ferry fire has not shown that
present plants are unsafe: that is. while fires can cause severe dama%e
to plant equipment, the health and safety of the public are adequately
protected. However. subject to our further study and final recommen-
dations, the review group believes that improvements may be required
in fire prevention in firefighting, and in limiting the consequences of
fires in nuclear powerplants.

Representative Yorxe, Dr. Hanauer. thank you very much for yvour
statement. We will include it in the record at this point.

Dr. Haxacer. Thank you.

[Prepared statement. follows )

STATEMENT oF DR S, H. HANAUER, TECHNICAL APVISOR TO THE EXFECUTIVE DIRECTOR
FOR OPERATIONS AND CHAIRMAN. SPECIAL REVIEW GRrouP, U'.S. NUCLEAR REGUILA-
TORY COMMISSION

INTRODUCTION

The Special Review Group was established by the Executive Director for
Operations soon after the fire to identify the lessons learned from this event
and to make recommendations for the future in the lght of these lessons. The
members of the review group are NRC employees with expertise in the various
technologies involved. Group members and fire experts from NASA and insurance
underwriters have visited the plant and the licensee's engineering offices to obtain
information for the group’s evaluation. The names of the members of the review
Zroup are given in Attachment 1 to this Testimony,

We have tried not to duplicate the work of the investigntion into the incident

“conducted by the Office of Inspection and Enforcement or the licensing activities
of the Office of Nuclear Reactor Regulation described in other NR(' testimony
here today. Rather, we have used the technical information developed by these
other NRC organizations. We have also made extensive use of the large amount
of technical information developed and made avaiiable by Tennessee Valley
Authority, the licensee, and information from other sources.

Our review is still underway. At the present time, we have completed most
~f the technical evaluation of the causes of the failures experienced. We are
reviewing the response of the licensee’s organization and the outside organiza-
tions from which TVA needed help, and also how outside organizations involved
in the Browns Ferry emergency planning respondad to thig incident. In »ddition.
we are reviewing the adequacy of NRC criteria and procedures and the per-
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formance of our agency in-the review and inspection of nuclear power x\lant_s.
The response of the NRC during and after the fire is also being examined, We
are in the process of consolidating the lessons learned and formulating our
recommendations. We expect to complete our work within the next month or two.

PERSPECTIVE

The Browns Ferry fire and its aftermath have shown up serjous inadequacies.
In addition to the direct fire damage, there were several kinds of failures. Some
equipment did not function correctly, and, in hindsight, some people's actions
were incorrect or at least not as productive as they should have been. The fire,
although limited to one room in the plant, caused extensive damage to electric
power and control systems, impeded the functioning of normal and standby cool-
ing svstems, degraded the capability to monitor the status of the plant, and
cauxed both units to be out of service for many months. The history of previous
small fires, the apparent ease with which the fire started and cable insulation
burned, and the many hours that the fire burned—all direct our attention to fire
prevention and fire fighting. The inoperability of redundant equipment for core
and plant cool-down suggests that attention may also be needed with regard to
adequacy »f present separation and isolation requirements. Lapses in operating
quality assurance programs also contributed to the event.

There is another way of looking at the lessons of the Browns Ferry fire. The
outcome with regard to the protection of public health and safety was successful.
In spite of the damage to the plant as a result of the fire, and the inoperable
safety equipment, the reactors were shut down and cooled down successfully.
Nobody on site was seriously injured. No member of the public was affected.
No radioactivity above normal operating amounts was released. The nuclear fuel
was not affected by the fire. The damage to the plant is being repaired. Based
on our evaluation of the incident, we believe that even if a fire such as the one
at Browns Ferry occurred in another existing plant, the most probable outcome
would still be with no adverse effects on the public health and safety.

The question naturally arises: How can a serious fire that involved inopera-
bility of so many important systems result in flo adverse effect on the public
health and safety? The answer is to be found in the defense-in-depth used to pro-
‘vide safety in our nuclear power plants today. It provides for achieving the
required high degree of safety assurance by echelons of safety systems. The
defense-in-depth afforded in this way does not depend on the achievement of
perfection in any single system or component, but the overall safety is high.

Let us now apply this perspective to fires in nuclear power plants. With respect
to fire the defense-in-depth principle is aimed at achieving an adequate balance
in:

1. Preventing fires wherever you can. :

2. Fighting those fires that occur, putting them out quickly and limiting their
damage. :

3. Designing the system so that a fire that gets started in spite of the fire
prevention program and burns for a considerable time in spite of fire fighting
will not prevent vital functions from heing performed.

N one of these echelons can he perfect or complete. Strengthening any one can
co: pensate in some measure for weaknessex, known or unknown, in the others.

~ The lessons of Browns Ferry show that all three lines of defense had gaps,
and yet the outcome of the Browns Ferry fire shows that the overall defense-in-
depth was adequate to protect the public health and safety.

‘ GENERAL RECOMMENDATIONS

We turn now to the discussion of the gaps in the lines of defense—the failures
that occurred at Browns Ferry. They included weaknesses in equipment design,
operating procedures. and quality control. The NRC must take its share of the
responsibility for these fajlures. Browns Ferry was licensed after review of the
proposed design and operation. So the lessons are for NRC as well as the industry.

Although our review is not complete. we believe that both fire prevention and
fire fighting should be improved to decrease the probability of fire getting started,
or having gotten started, burning for a long time. We believe that simple and
effective measures are available to effect this improvement.

With regard to the third element of defense-in-depth—providing safety func-
tions in spite of postulated fires—our review is not as far along as it is in other
areas. :
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We believe that the fire at Browns Ferry has revealed that some improvements
in existing plants are prudent. We expect our recommendations to call for a
reevaluation of each line of defense against fire in each existing nuclear plant.
This reevaluation has already begun..Immediately after the Browns Ferry fire,
the NRC issued a bulletin to all licensees to review their maintenance and con-
struction procedures, their fire stop designs and their fire protection equipment
and procedures. Licensees should now be more alert to the possibilities of fire
and better prepared to fight fires. Due to this greater awareness of the possible
causes and consequences of fires, prevention should be improved.

As interim measures, emergency shutdown procedures, fire fighting procedures,
and control of combustible material and ignition sources are being improved.
Licensees are, where needed, upgrading firestops, improving fire-fighting training.
tightening procedures involving ignition sources and combustible materials, anc
developing alternative cooldown methods. For the longer term, this should be
supplemented by those improvements in each line of defense which are revealed
by a reevaluation of each plant and determined to be appropriate.

BROWNS FERRY LESSONS—FIRE PREVENTION

We believe that the fire prevention lesson to be learned from Browns Ferry
ix that large bundles of electrical cables are more flammable than most people be-
lieved prior to the fire. The use of open flames to detect leaks, the frequency of
occurrence of small fires as a part of the leak detection process, the ease with
which the cable insulation was set afire, and the spread of flames all consti-
tuted a significant fire bazard. Our combustibility tests since the fire confirm
that most cable insulation can burn and that even cables that pass various “flame
retardancy” and ‘“non-firepropagating” tests can ignite and propagate when
grouped together in cable trays. Part of the reevaluation programs should be
the recognition that groups of cables are combustible, and steps should be taken
where needed to control this potential hazard. Cable insulation less flammable
than that used at Browns Ferry is available, as are fire resistant materials that
can be used to cover existing cables. Thus, improvements, where needed, are
practicable in existing plants as well as future plants,

Improvements in procedures including special work permits and precautions
for welding in such areas are being considered. Special control for construction
activities involving these areas may need to be improved. In critical areas, addi-
tional or improved fire stops may be prudent in such places as openings in walls,
floors, elevator shafts. Fire seals and all other fire prevention equipment may
require improved inspection and better inventories of combustible materials in
potentially hazardous areas may be needed.

The goal of these recommendatiorns will be to reduce significantly the inci-
dence nf fires in nuclear power plants. .

BROWNS FFERRY LESSONS—FIREFIGHTING

While the fire in the cable spreading room was controlled by the installed
carbon dioxide system,. the fire in the secondary containment building was fought
unsuccessfully with portable extinguishers using dry chemicals and carbon di-
nxide, ard burned for several hours. It was then extinguished in a few minutes
‘vith water. Fire fighting plans mayx have to be revised in the light of this and

ich other fire-fighting experience. The present reluctance of some power plant
j~-rsonnel to fight fires with water must he cansidered. Additional and improved
training may be required and provision of safety equipment to protect firemen
using hoses on electrified wires may be needed. In vulnerable areas, such as cable
spreading rooms and other cable concentration areas, fixed wate- deluge sys-
tems may be needed. Fire detection systems specific to the cable insulating ma-
terial actually installed are being investigated. Imnproved periodic testing of fire
fizhting equipment should be considered.

The goal of these recommendations will be to improve significantly the ca-
pability to suppress ‘and extinguish quickly those fires that may occur.

BROWNSB FERRY LESBONFL]MITING OF CONBEQUENCES

The Browns Ferry plant is trpical in many respects of plants of its time. It
was intended to have two separated and isolated divisions of cooldown equip-
ment. Its provisions for local control of essential equipment go bevond those of



91

some other plants in that this plant was designed to accommodate safely fire
damage to the cable spreading room. Yet many items of redundant equipment
became inoperable and the local control feature was not, in general, successful.
The design of the plant, partially because of the duration of the fire, did not
provide the expected degree of protection.

Separation criteria for more recent plants are superior to those used in the
design of Browns Ferry, but further improvements may be prudent in the light
of the Browns Ferry lessons. The reexamination of each existing plant must in-
clude a reevaluation of divisional separation of cablex in the light of the Browns
Ferry experience. We now know, for example, that cables in metal conduits can be
damaged if the conduits are in the fire zone. Previous concepts of separation with-
out barriers, or with thin metal barriers. must be reexamined. Some rerouting of
cables may be necessary in some existing plants.

The design changes that may be needed to improve the capability to limit the
consequences of fires depends on achieving a proper balance among the three ele-
ments of defense-in-depth—fire prevention, fire fighting, and limiting conse-
quences of fires. To the extent that improvements in fire prevention and fire fight-
ing make the likelihood of extensive fires very low, and to the extent that
redundant systems are already provided, less emphasis may be needed on im-
provements in limiting the consequences of fires.

CONCLUSIONS

We have concluded that the Browns Ferry fire bas not shown that present
plants are unsafe; that is, while fires can cause severe damage to plant equipment.
the health and safety of tke public are adequately protected. However, subject
to our further study and final recommendations, the review group believes that
improvements may be required in fire prevention. in fire figchting, and in limiting
the consequences of fires in nuclear power plants.

ATTACEMENT 1

BrowxNe FERRY Special REVIEwW GROUP

Chairman: S. H. Hanauer, Office of the Executive Director for Operations,
Nuclear Regulatory Commission
Members:
H. E. Collins, Office of International and State Programs Nuclear Regulatory
Commission.
S. Levine, Office of Nuclear Regulatory Research Nuclear Regulatory Commission.
W. Minners, Division of Technical Review, Nuclear Regulatory Commission.
V. A. Moore, Division of Reactor Licensing, Nuclear Regulatory Commission.

V. W. Panciera, Office of Standards Development, Nuclear Regulatory
Commission.

K. V. Seyfrit, Office of Inspection and Enforcement, Nuclear Regulatory

Commission.

Representative You~e. Dr. Hanauer. I have several questions here,
but 1 am really going to address myself to one. I mentioned about
the Navy a minute ago and firefighting—that is, about all the fire
drills and so forth in the Navy. It has been my experience that the
ship was never more vulnerable to fire damage than when it was in
the navy yard with all sorts of torches burnmg and everything in a
general state of upheaval.

Dr. Haxatver. 1 believe industrial experience is the same.

Representative Yor~c. I was going to draw the parallel, Doctor.
Surely you are mindful that where there is construction going on in
these operatmg plants that some special attention must be given to
fire prevention under those circumstances?

Dr. HaNAUER. Yes, sir. :

Representative Yot~xe. And you are doing that?

Dr. Haxaver. We are doing that, and some of our detailed recom-
mendations which are still being drafted treat this question.
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Mr. ANDERs. As a matter of fact, Mr. Rusche, who has the curren:
responsibility of licensing plants and the repair of the TVA plan:.
has this aspect under particular reviesw.

Mr. RuscHE. That is certainly correct, Mr. Chairman. If you recall.
one of the areas I mentioned we were giving specific attention to wa-
the development of administrative procedures; that is, a key area
that needs attention and control. : :

I think we have a good example here in which the procedures could
have been improved. and could have been improved already at TVA.

Representative Youxa. I appreciate that, and I also appreciate the
fact that one of your biggest problems. I suppose. is that nobody ever
expects an accident to happen to them, and so you are going to have
to ride herd on all these plants pretty constantly, or we are going to
have continual recurrence of these things.

Are there any questions?

QUALITY CONTROL EFFORTS

Representative Price. Mr. Chairman. I just would like to say for
vears the Joint Committee emphasized quality control. T dont know
how many hearings we have had on that. Most of the equipment in
this particular plant should have benefited over the years. So there
is a real tight quality control program: vet we find here that one of
the failures that occurred at Browns Ferry was in quality control.

Would someone address themselves to that and tell us what type of
equipment fell into that category? :

Dr. KxutH. Yes. This is, of course. one of the issues that we did
highlight in our investigation report and our enforcement correspond-
ence with TVA. In the quality assurance system. adequate procedures
for controlling work in vital areas such as the cable spreading room
were not adequately evaluated; and in our view. procedures were not
detailed enough to exert quality control. There also was not sufficient
independence of the quality control people observing and witnessing
what the people were doing in the work area. _

There are some of the issues that we did identify in our inspection
report and enforcement correspondence with TVA.

Representative Price. Tt would seem over the years. considering
the amount of pressure that was put into this particular area of
‘quality control, that yon would not be finding this situation todayv.

Mr. Axprrs. Mr. Price, I would say that I certainly agree with
vour point about the emphasis on quality control in the nuclear indus-
try—which stands out in this regard among other industrial activities.
The record of performance in the quality control area far exceeds
that of many activities at this same stage of development. so vour
message has not been lost on the industrv on the regulator. Quite
obviously, though. there are still improvements that can be made. and
you can be sure that we are taking efforts to make such improvements -
on a continuning basis.

Representative Price. That is all T have.

Representative Youxa. Mr. Anderson.
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COMMON MODE FAILURES

Representative Axpersox. Has your special review group in «
nection with its analysis of this fire learned anything about comni
mode failures or where the failure of one system triggers the failn
of another system. anything that has not already been .analyzed
that regard in some detail by the Rasmussen study.

Dr. Haxaver. Yes and no. Yes in the sense that we have studi
the common mode failures which certainly did occur during t
Browns Ferry fire because of redundant elements which were ind
pendent and were all failed by the same thing: namely. the fire. :
some Instances.

No in the sense that we didn’t find anything radically new.

Representative ANDErsox. You -found out that the common mou
failures are possible, in other words. but not necessarily why.

. Dr. Haxaver. Of course, we already knew that. but we proved i
all over again.

Mr. Axpers. But that is the defense-in-depth concept.

We have with us today Mr. Saul Levine, who has been a primary
participant in the study, which has looked at statistical failure proh-
abilities. T understand that his group has reviewed this particular
incident, and you may wish to hear his views related to common mode
fuilures and problems of accidents with regard to fires.

Representative Axpersox. That is up to the chairman. of course.
but it seems to me that it is a question that may well be raised some-
where along the line as to whether or not this report on which we
depend very heavily—of course, whether it really took into account
the kind of failures that occurred in the Browns Ferry fire.

Mr. Chairman. would you mind if Mr. Levine were to very briefly
address himself to that? _ ‘

Representative Yorxe. Not at all.

Representative Axprrsox. T know it is a long hearing. ,

Representative Yorxa. Let Mr. Levine be recognized for that
purpose.

Mr. LeviNe. Thank you, Mr. Chairman.

T have to start by talking about what we did in the draft version
of our study. and then T will bring you up to date with what we have
done since the fire has occurred.

In the draft portion of our study we were concerned about the
potential effects of fire in the cable spreading area or in other places
where there are large numbers of cables. We found no vody of statisti-
cal data readily available with which to quantify the likelihood of
such fires, so we were unable to make a coherent analysis of it.

However, we did know the relative frequency of fires in plants was
quite low. that there had been not a large history of large fires. or in
other words. there had been a small historv of large fires that said
that the probability of such a fire that would cause extensive damage
was quite low. Further, there are. in fact. fire-fichting systems, and
there are. in fact, design features to cope with the consequences of such
a fire by limiting the amount of damage.

$8-165 0 - 75 -- 7
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We therefore concluded that, in our opinicn the lik2lihood of
fire such as this would not contribute significantly to the overall risk
of a nuclear powerplant accident. ' ‘

We have another study underway now where we are going to collect
data on large fires from many sources and try to create a statistical
mcdel. ‘ ‘

In lieu of having that available, however, we have analyzed the
s%eciﬁc situation that occurred at the Browns Ferry plant, and we arv
able to say, in principle. that our judgment was confirmed by the fire.
We have estimated that the likelihood of occurrence of such a fire is
about five chances in a thousand per year, and that the likelihood that
it would cause a core to melt would be about five chances 1n a million
per year. This is about 10 percent of the probability that we have pre-
dicted for the occurrence of core melt. accidents independent of consid-
eration of the contribution of a fire, so that the fire risk would not be a
significant contributor to the overall risk.

Now. that conclusion, as 1 just stated. is specifically applicable to
the Browns Ferry plant and therefore the analysis does not apply to
all reactors.

"~ One would have to examine the ade«}uacy of fire fighting capacity
and fire prevention features at other plants to make a broader state-
ment ; this kind of a study is going forward now.

It is my view that because of certain improvements in separation
criteria in newer plants and because of the inspection of fire prevention
and fire-fighting capacity by an independent inspection group. namely.
the NELPIA group. or other similar groups. that the likelihood of
such fires in other plants is prohably less than at Browns Ferry and
that our statistical study which will be performed in a year or so will
give us a better understanding of this contribution more explicitly.

Representative Youne. The question was suggested. when 1s the
Rasmussen report due out?

Mr. Levixe. We hope to have it out by the end of Qctober of this

vear. :

Representative Youxa. Any further questions?

" PAPERWORK PROBLEMS

Representative Horrox. I am the temporary Chairman of the Com-
mission to study the possibility of elimnating paperwork or cutting
back on paperwork in the Federal Government. I was appalled at the
amount of paperwork that is here in front of us. and T can imagine
that there is quite a bit morn paperwork that has been generated as a
result of this fire.

Do you have any idea as to how much has been generated ¢

Mr. Axprers. Well, we ertsinly support what sounds like the thrust
of your remarks. Mr. Hoiron. Any guidance you can give us on hcw to
reduce it would be help™nl. T would imagine it goes into the tons. We
have not done a particui v study on this, and as T sa-, tKis is a very
complicated subject. Qur licersing procedures and licensing amend-
ments procedures are heavily i:ivolved in filling out the printed page.
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Representative Hortox, 1 am ﬁoing to ask you here publicly. anq
from your suggestion and your willingness to cooperete. 1 huve a "‘ad.‘_
asked, we just have a temporary staff and we are just getting ready
to tool up. The Commission is going to meet the 3d of Qctober. and
then the Commission will be set up. I am going to ask you, if you
will assign a* least some of your personnel, one or two people maybe.
to analyze this situation and give us a report on the paperwork com-
mission so we can get some idea. '

Representative Yotxye. On paper. .

Representative Horrox. So we can get some idea as to what 1s 1n-
volved in such an investigation as this with regard to filling out forms.
T notice that there is a tremendous number of statements, and I know
from my background as a lawyer that you do have to get a lot of
statements, but I wonder if maybe there was not a little overkill here.

Mr. Axpers. We never know. There might well have been but we
also want to observe that we are responsive to the Joint Committee and
to our public responsibilities. ‘

Representative Horrox. You do have a lot of statements from a lot
of people here. I am not critical of what you have done. J am just
making the point that there is a Jot of paperwork generated s n result
of something like this. and we have to be very mindful of that. I think,
when we are dealing in these Federal agencies.

If you are willing to cooperate—and T am going to ask the staff to
be in"touch with your staffi—and help us with regard to an analysis
of what has been generated as a result of this, )

Mr. Axpkrs. We would be most pleased to. As a matter of fact. if
vou would like to extend an invitation to review not just this investi-
gation. which is a little bit atypical of our operations. but also the
more general activities we have In our overall ‘icensing effects. where
the paperwork for any one plant reaches the size of truckloads.

[llr)\fg:'mation subsequently received follows:)
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‘.Anhlysfs of fhe Paperwork Reqﬁlred as a Result

of Browns Ferry Fire

NRC studies relating to the fire‘at the Browns Ferry station con-

- sisted of three separate but interrelated investigations. First, the
Office of Inspecfion and Enforcement investigated the facts leading

up to the fire, and actions taken at the plant during and immediately
following the fire. The Office of Nuclear Reactor Regulation is
revieving the safety of the units during repair and restoration of the
tvo Browns Ferry units to operation. A Special Review Group, led by
the Technical Advisor to the Executive Director forVOperationa. is
studying the longér'tetn implications for the purpose of recommending
{mprovements in NRC policies, procedur;s. and technical requirements.

Vith respect to much of the papervork needed for the three
investigations, the same documents were used by all participants wherever possible.
chorta.rcceived from the licénsee and reports prepared by.NRC vere
evaluated by the separate groups for their own purposes, which accounts for the
sowmevhat large number of copies prepared. Each document is

shown only once and is attributed to the study first requiring the

material.
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' : " Total
- Pages Copies Pages

Inspection & Enforcement Investigation

IE Bulletins to licensees 8 1,000 8,000
Licensee responses to Bulletins : 8(av.) 1,000 8,000
1E reports of 51 plants inspected 10(av.) 3,200 32,000
Notice of violation to TVA 8

1E report of investigation 644 : 400 177,600 *
Knuth's testimony for JCAE hearing 44 140 6,200

Nuclear Reactor Regulation Investigation

8 NRR letters to TVA enclosing license
apendments, revised technical specifi-

cations, safety evaluations, etc. 267 64 _ 17,100
Written summaries of meetings with TVA 118 86 10,100
Rusche's testimony for JCAE hearing 288 140° 40,300
Final NRR Safety evaluation report . .

(target - Dec. 1975 - estimated) 75 65 4,800

Special Review Croup Investigation
. SRG final report (not yet drafted = '
estimated) | ) 200 400 80,000
. Hanaver's testimony for JCAE hearing 9 140 1,300
Other ot
4 public announcements 13 5,000 75,000
Chairman's testimony ___6 140 840
TOTALS | 1,500 11,775 461,240

The above count of major documents produced does not include drafts,

dnternal NRC nctes and memoranda, or the frequent correspondence between NRC
and TVA. As an indication of paperwork relating to this investigation,
attached is a 1listing of 447 documents totaling approximately 3000 pages
concerning the Browns Ferry fire and its implications for other plants, or
earlier documents on fires and electric systems at nuclear pover plants which
vere used in connection with the current investigations.
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APPENDIX A

DOCUMENTS RELATING TO BROWN'S FERRY FIRE AND
1TS .IMPLICATIONS FOR OTHER PLANTS *

a

October 23, 1967, ROE 67-11
Yebruary S, 1969, ROE 69-4.
Marck 23, 1975, ;hilgran from TVA to NRC:11, Notification of fire,
March 24, 1975, IE Bulletin 75-04. |

March 24, 1975, Memo Davis to Regional Directors, 1E Bulletin
No, 75-04.

March 24, 1975, Memorandum Chairman Anders to Cossick, Commendation
of Staff.

“

March 24, 1975, Transcript of news conference held at TVA.

March 24, 1975, Memorandum from S. Maple to C. Sullivan, Actions
bv State of Alabama

March 24, 1975, Plan for Continued Coverage of Browns Ferry Fire.

March 26, 1975, Memorandum from J. Hufham to Piles, Actions by
State of Alabama.

Undated, Statement of Rgspoasibilities.

March 26, 1975, Notification of an Incident or Occurrence No. 145.
March 26, 1975, Memorandum Davis to Case,.nrovus Ferry Investigation.
March 27. 1975, Memorandum cos;ick to Davis, Commendation of Staff.
March 27, 1975, Press Release No. 75-69. |

March 28, 1975, Memorandum Davis to Crier, Briefing of ACRS.

Har.ch 31, 1975, Letter E. Garrett to NRC:1I, Request for 1ntomaiion.

April 2, 1975, Memorandum Davis to Moseley.‘ Response of State/local
Governments.

April 3, 1975, Memorandum Thoruburg to Regional Directors, Summary
of Information. *

#List does not include documents such as the staff safety evaluation
which are already in the Browns Ferry docket files (50-259, 50-260)
-in the NRC Public Document Room.
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April 3..1975. Memoranduzm Davis to Regional Directors, 1E
Bulletin No. 75-04A.° . -

April 3, 1975, IE Bulletin 73-04A.

April 7, 1975, Memorandum Davis to Thornburg and Cower, Commendation
of Staff.

April 9, 1975, Letter Moseley to Garrett, Response to inquiry.

Undated, Memorandum Davis to Hanauer, Interim Plans for Browns
Ferry Investigation.

April 16, 1975, Memorandum Clark to Murphy, Public Information
Response.

April 18, 1975, Memorandum Davis to Regional Directors. Request
for Special Inspections.

April 18, 1975, Memorandum J. Ward to Murphy, Browns Ferry
Investigation.

April 22, 1975, Memorandum Long to Sinkule et al., Special
Yire Inspections.

April 22, 1975, Memorandun Long to Gower, Schedule of
Special Inspections,

April 23, 1975, Note O‘Reilly to Hoseley. Inquiry by Philadelphia
Bulletin.

April 23, 1975, Letter H. Green to Murphy, load Centers.

April 23, 1975, Memorandunm lLong to Gower, Schedule of fire
inspections. :

April 24, 1975, Henotéhdun Gage to Drehey, Schedule of speéial

inspections.
L]

April- 25, 1975, Memorandum Davis to Hanauer, et al., Initta]
draft information,

April 25, 1975, Memoranduz Davis to Knuth, Events during Browns
Ferry Firce.

April 29, 1975, Mewmorandun Davis to Hanauer, et al., Draft copy
of sequence of events.

April 29, 1975, Memorandum Kauth to Cossick, et al., Sequence
of events during {ire.
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Undated, Memorandum Long to Thornburg. Status ot Systems
as of April 30, 19/5.

May 2, 1975, Memorandua long to Sullivan et al., Browns
Ferry Operations Inspecticns.

May 2, 1975, Letter Moseley to TVA.
May 2, 1975, He-orandun Davis to Moseley, Inspection Hiscory.

May 2, 1975, Memorandum Davis to Grier, Inspection Program
Conducted at Browns Fecry.

May 3, 1975, Transfer of Lead Responsibility, Cable Fire.

May 6, 1975, Memorandum Davis to Hanauer, et ai., Status of
Systens as of April 30, 197S. :

May 8, 1975, Mewmorandum Wilson to Rusche and Hanauer,
Browns Ferry Incident.

May 8, 1975, Memorandum C. Weaver and R. Cordra to Files,
Actions by State of Tennessee.

May 12, 1975, Memorandum Davis to Grier, Ceneric Concern on
Utilities' Electrical Fire Fighting Capabilicties.

May 15, 1975, Letter R. Wolle to Hufhanm, Actions by State of
Tennessee.

Undated, Memorandum Cantrcll to Moseley, Recommendations re
Browns Ferry. .

May 15, 1975, Meworandum Wilson to Cossick, Plans and Schedules

May 19, 1975, Memorandum Davis to Hanauer, Protection of fire

evidence. .

May 19, 1975, Letter Knuth to TVA.

May 20, 1975, Memorandum Davis to Regional Dlreétors..lnitiax
Draft copies of reports.

May 21, 1975, Mcmorandum Wilson to Thornburg, Comments on
preliminary draft report.

May 21, 1975, Memorandum Wilson to Cossick, Agenda for meeting
on May 23, 197S.
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May 23, 1975, Memorandum Davis to Rusche, et al., Plans
and schedules. '

May 23, 1975, Memorandum Davis to Grier, JCAE Hearing.
May 27, 1975, Memorandum Wilson to Cossick, Schedule.

May 28, 1975, Mewmorandum Davis to Hanauer, et al., Inftial
draft copy of information.

May 28, 1975, Memorandum Davis to Hanauer, et al., Draft
of TVA and government agencies response,

May 28, 1975, Memorandum Thornburg to Fiorelli, Enforcement

.actions,

. ’-. R
May 30, 1975, Letter Parks to Moseley, Transmittal of report.

May 30, 1975, Memorzndum Moseley to Davis, Inspection History
st Browns Ferry.

June 3, 1975, Meworandum Knuth to Biles, Activation of EACT.

June 5, 1975, Memorandum Davis to Hanauer, et al., Request for
Comments. ~ ) :

June 6, 1975, Note Wilson to Kauth, et al., PERT Network.
June 9, 1975, Memorandum Wilson to Gossick, Browns Ferry Fire.

June 10, 1975, Memorandum Wilson fo Davis, Coczents on Draft
Report.

June 10, 1975, Note Wilson to Knuth, IE briefing of EDO.
June 11, 1975, Note Uilson to Gossick, Commission briefing.
June 13, 1975, Note Knuth to Gossick, Briefing.

June 13, 1975, Memorandum Crier to Coller, Responses to Bulletins
and Inspection Reports.

June 13, 1975, Memorandum Wi{lson to Ippolito, Cowments on Draft
Document, v

June 13, 1975, Memorandum T. Young to Murphy, Recommendation re
drills. )

June 16, 1975, Memorandum Grier to Davis, Inspection History at
Browns Ferry.
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7.

87,
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89.
90.
9.
?2.

93.
94.
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June 16, 1975, Memorandum Thornburg to Hanauer, et al., Draft
Report.-

June 17, 1975, Memorandum Seyfrit to Thornburg, Comments on draft
Teport. . '

June 19, 1975, Memorandum Hanauer to Davis, Comments on. report.

 June 25, 1975, Memorandua )loseley to Davis, Inspection Ristory

at Browns Ferry.

June 30, 1975, Henon_ndun Ward to Murphy, Recommendation re
Investigations. .

- .

July 1, 1975, Memorandum Davis to Crier et al,, Draft Report.
July 1, 1975, Memorandum Davis to Hansuer, et al., Draft Report.

May 13, 1975, Memorandum Davis to Moseley, Inspection Histery at
Browns Ferry. .

July 1, 1975, Mcmorandum Seyfrit to Crier, Special Inspections.
J'uly 1, 1975, Memorandum Crier to \D'avu.ISPecial Ipspcctipns.
July :1, 3975, Memorandun Davis to Hanaver, Comments on Report.
July 2, 1975, Memorandum K;wth to Cossick, Investigation P.cpori.

July 2, 1975, Memorandun Davis to Regional Directors, Special
Inspections.

July J.‘ 1925, Memorandum Crier to Arlotto, Dcvelopment of Nuclear
Fire Code.

July 3, 1975, Mcmorandum Tripp to Reinmuth, Fire Protection laspection
Programs.

July 3, 1975, Memorandum Grier to Davis, Electric Fire Fighting
Capabilitics. -

July 7, 1975, Memorandum Higginbothom to Kuhlman, Comments on
Report. .

July 7, 1975, Mcmorandum Kuhlman to Davis, Comments on Report.

July 8, 1975, Mcworandum Moseley to Hanaver, Browns Ferry Fire

" Information Request. ]
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102.
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107.

J08.

109.

103

July 8, 1975, Memorapdum Moseley to Hanauer, Browns Ferry Fire
1aformation Request.

July 9, 1975, Memorandum W. Svan to Files, TVA Pire Test

July 10, 1975, Memorandum Murphy to Cower, Comments on Proposed
Notice of Violation.

July 11, 197S, Memorandum Moseley to Thornburg, Proposed Notice
of Violation.

July 13, 1975, Memorandum Schwarts to Gossick, Contact with the
State of Alabama.

July 30, 1973, Press Reluase 75-30 (Region u).

August 1, 1973, Mesorandum Davis to lnuth. Hnuge-:nt of Browns
Ferry Report.

August 4, 1975, Letter Moseley to TVA. 50~259/75-9, $0-260/75-9.
August 5, 1975, Letter TVA to Moseley.

August 8, 1975, Memorandum Thormburg to Long, Comoents from
C. G. Long. .

August 13, 1975, letter TVA to Moseley.

August 15, 1975, Memorandum F. long to Thornburg, Comments fron
C. G. Long.

August 13, 1975, Memorandum Davis to Crier, Congressional Vestimony.

August 19, 1975, Memcrandum Fiorelli to Seyfrit, Requirements for
Penetration Seals, etc.

August 20, 19758, He.onndu- Moseley to Davic, Fire Tests Being
C“‘“Cttd b’ "‘. L]

110. August 20, 1975, Letter Moseley to TVA.
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APPENDIX B

DOCUMENTS RELATING TO BROWN'S FERRY FIRE AND
ITS -IMPLICATIONS FOR OTHER PLANTS

March 1975 memorandum from J. Davis to Directors of Region Offices IE

Bulletin No. 75-08 "Cable Fire at Browns Ferry Nuclear Power Station.”

March 26, 1975 memorandus from L. V. Gossick to all NRC Employees
"Appointment of Special Review Croup.®

March 30, 1975 article from the Tennessee (Nashville) entitled
*You Can Blow Out Candle, but N-Power?" by Dolph Honicker.

April 3, 1975 pemorandun from J. Davis to Directors of Région Offices IE
Bulletin No. 75-0%A "Cable Fire at Browns Ferry Nuclear Plant.”
P

April 8, 1975 chart entitled "Standby Auxiliary Power Systea."

April 9, 1975 memorandun frcm A. Glanbusso to E. Case entitled, "Browns
Ferry Return to Operation.”

April 10, 1975 memorandun from S. Hanauer to Review Group lembers entitled
®*Independence of Review.”

April 10, 1975 report "Interin Report Materials Flammability Testing
For Nuclear Regulatory Commission.”™

April 17, 1975 letter from B. Rusche to TVA re: NRC’s views concerning
the reviev and approval requirements for the restoration of fire-affected
features at Browns Ferry 1 & 2."

April 17, 1975 report from H. Russel TVA - Report on "Physical Damage to
Electrical Cadles and Raceways Involved in the Browns Ferry lluclear Plant
Fire on March 22, 1975.*

April 22, 1975 letter from J. Gilleland of TVA to B. Rusche cntitled,
*Material to be provided Formally for Nucléar Regulatory Comnissicen
Review of the March 22, 1975 Browns Ferry Nuclear Plant Units 1 & 2
Fire.” .

April 22, 1975 letter from E. Thomas of TVA to listed distridbution
entitled, "Plan for Evaluation, Repair and Return to Service of Browns
Ferry lNuclear Plant Units 1 & 2 (March 22, 1975, Fire) = Revisions of
April 20, 1975."

April 22, 1975 report from D. Patterson of TVA entitled, "Safety
Analysis of the Browns Ferry Nuclear Plant Units 1 & 2 During Operations
Related to Removal of Damaged Cabling, Cable Trays, and Conduits."

e
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April 22, 13975 nmenorandum from K. Murphy to R. Houston entitled,
*Inflight Radiation lonitoring Systems.”

April 22, 1975 tests from Okonite Co. entitled, "Tray Cabdble Ampacity
Tests.”

April 23, 1975 letter from J. Gilleland of TVA to B. Rusche entitled,
®"Revision 1 to Plan for Evaluation, Repair, and Return to Service
of Browns Ferry Units 1 & 2 (March 22, 1975-Fire).

April 25, 1975 Browns Ferry Firg_Inspect!on and Enforcement Investigation.

April 29, 1975 memorandun from D. Knuth to Directors entitled, "Tennessee
Valley Authority-Sequence of Events during the Browns Ferry Fire."

April 30, 1975 memorandun froa T. Wanbach to TVA entitled. *Sunmary of
Meeting Held on April 28, 1975 at BFlIP to Discuss the Safety Analysis
for Removal of Fire-Pamaged Comporents.”

April 30, 1975 memorandun from J. Knight to T. Ippolito entitled, "Sumrmary
of April 16, 1975 leeting on Browns Ferry Cable Fire of March 22, 1975."

April 30, 1975 Instruction letter from J. Studdard entitled, "TVA Browns
Ferry Huclear Plant Operations Instruction Letter lNo. 33."

Report frca TQA entitled, "Plan for Evaluation, Repair, and Return to
Service of Browns Ferry Units 1 & 2 (March 22, 1975)."

Report from TVA entitled, "Division of Engineering Design Report No.
BT-DED (EHP-1) (Browns Ferry March 22, 1975-Fire)."

Appendix A toc Facility Operating Licences DPR~33 and 52 Technical
Specification and Pases for Browns Ferry Nuclear Plants Units 1 & 2
Limestone County, Alabama.

May 1, 1975 Recovery Plan - Browns Ferry Nuclear Plant Restoration
Schedule.

May 2, 1975 paper from P. J. Long entitled, "Browns Ferry Units 1 & 2
Status of Systems as of 4/30/75."

®Indicates Document is in Docket File in NRC Public Document Room.
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3

May 2, 1975 memorandum from K. Goller to ADs entitled, "Browns Ferry."

May 3. 1575 memorandum from V. Stello to Files entitled, "Browns Ferry."”

May 5, 1975 letter to XK. Goller entitled, "Cadble Fire.®

- May 5, 1975 Draft Facility Operaung'ucen.:es DPR~33 and 52 Temporary -

Technical Specification and Bases for B. :~ Ferry Plant Units 1 & 2.

May' 7, 1975 memorandun from J. Pitmn /A entitled, "Control Rod
Position Verification.”

May 8, 1975 Technical Speciucauon Appli. biuty {froa trip).
May 8, 1975 Facility Operating Licenses DPR-33 and 52 Temporary

to NRC staff on site). .

tey 8, 1975 memorandum from T. Ippolito to Dictribution entitled,
*Browns Ferry Task Croup Assignments.®

May 8, 1975 memorandum from T. R. Wilson to B. Rusche and S. Hanauer,
entitled "Request for Information on Fire at Browns Ferry in Order to
Carry out Recent Assignment.”™

May 9, 1975 letter from R. Purple to TVA issuing Amendment Ho. 9 &
6 to Browns Ferry Technical Specificaztions.

May 9, 1975 nemorandun from B. Grines to V. Stello enutled. *Browns
Ferry Fire."”

May 12, 1975 memorandum from S. Hanauer to Review Group Members “Notes
from Review Group Feetins, May 9, 1975."

May 12, 1975 meoorandum from N. Dube to V. Steno ‘concerning RMS codes
for Browns Ferry. . .

May 13, 1975 Browns Ferry Nuclear Plant Status of Reruelint. Equipment
Preliminary Seport.®

Working Papers developed at Browns Ferry Trip (Sl2-5/75).

May 15, 1975 memorandum from T. R. Wilson to L. V. Gossick entitled,
"Browns Ferry Fire, Plans and Schedules.

May 15, 1975 Revision 3 to report entitled, "Plan for Evaluation, Repair,
and Return to Service of Browns Ferry, 1 & 2."
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May 16, 1975 memorandum from J. Knigcht to T. Ippolito entitled,"™Suzmary
of May 15, 1975 Meeting on Defueling Program Plan for Browns Ferry."

May 19, 1975 meeting notice with TVA.

May 19, 1975 letter from D. Knuth to TVA asking for clarification,
information and schedule for submitting material to NRC on fire.

May 20, 1975 TVA §afety Analysis of Browns Ferry Nuclear Plant
Units 1 & 2 During Operations Related to Fuel Removal, Fuel Storase,
and Plant Restoration.

May 20. 1975 memoranduz from F, Rosa to T. Ippolito enti*led, "Sunmary
of Site Visit Made on May §-9, 1975 to Browns Ferry Nuclear Plant
(in regard to Cabdle Fire Incident of March 22, 1975).

May 21, 1975 nemorandum fros V. Stello to B, Rusche thru R. Heinenman
entitled "Summary of SAR Audit of Fire Stop Requirements.”

May 22, 1975 Recomnendations Related to the Browns Ferry Fire of
March 22, 1975 (Outline by Special Study Group).

May 23, 1975 memorandum from V. Stello to T. Ippolito entitled,

* *Browns Ferry."

Si.
]
52.

53.
54,
[ ]

95.

May 23, 1975 letter from J. E. Cilleland te B. Rusche entitled,
*Startup Report = Browns Ferry Nuclear Plant Unit 2 - Docket No. 50-260
Operating License DPR-52."

M