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The Honorable Gerry E. Studds
United States House of Representatives
Washington, D.C. 20515

.

Dear Congressman Studds:

I regret that circumstances have delayed my response to your request
of Febmary 22, 1979. You were interested in obtaining a reaction
to the points made in recent statements by the Union of Cecicerned
Scientists (UCS) related to NRC reliance on WASH-1400. You were also
concerned about the safcty of Pilgrim 1 Nuclear Power Plarat in Plymouth,
Massachusetts, in view of the UCS statements.

Enclosure 1 to this letter, provides a detailed descriptiom of the NRC
staff's reaction to the coacerns expressed by the Union of Concerned
Scientists. The staff's views are currently being evaluated by the
Commission.

With regard to your concerns relative to the safety of Pilgrim 1, the
NRC's Fire Protection Safety Evaluation Report for Pilgrim 1 was com-
pleted on December 21, 1978. Modifications to upgrade the level of
fire protection at the facility are in progress and are scheduled to
be completed by October 1980.

The issue of qualification (that each component is demonstrated by
test or analysis to meet the service requirements under postulated
accident conditions), of electrical equipment at Pilgrim was resolved
in February 1978, after unqualified cable connectors were replaced
with qualified splices. In addition, a generic re-review of Environ-
mental Qualification of Class IE Electrical Equipment is in progress,
and the staff is following this program closely at Pilgrirn 1, as well as
all other operating reactors.

The issue of class 9 accidents in operating plants is also addressed by
the staff in Enclosure 1. The staff's discussion will be reexamined
in light of the Three Mile Island accident. In light of the questions
raised by the UCS concerning reactor safety, I believe it is important
to place in proper perspective the Reactor Safety Study (WASH-1400).
A primary goal of WASH-1400, as established in 1972, was to obtain a
" quantitative evaluation of the risk from the operating of a nuclear
plant." By analyzing two typical plant designs, the Safety Study was,

'

in effect, an attempt to quantify the results of an existing
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sy:, tem of nuclear regulation. The regulatory system is based upon
having nuclear plants sited, designed, constructed, and operated on the
basis of conservative application of sound and accepted engineering
principles, on requirements for multiple and redundant safety systems,
and on a set of regulatory requirements that are updated to reflect
operating experience. The designers, builders, and operators of these
plants are required to have effective quality assurance programs and
their work is subjected to a centinuing licensing and inspection process -

by the NRC. The results of the licensing and inspection process are, in
turn, subject to independent review by the Advisory Comittee on Reactor
Safeguards and often to examination in public hearings.

What has now been concluded is basically that the " measurement" of the
results of our regulatory system, as reflected in the overall risk
estimates of the Reactor Safety Study, is much less precise than had
been asserted. The meinbers of a specially established Risk Assessment
Review Grcup were not able to conclude that the overall risk estimates
were highe or lower than reported in the Rasmussen Report, although
they specuiated on possible factors in both directions, but only that
they thought the error bounds on those estimates were substantially
larger than had been reported. Therefore, they recommended to us that
the overall risk estimates of the Rasmussen Report should be used with
great caution - "should not be used uncritically" were their words --
in the regulatory process or for public policy purposes, We iave
accepted and are implementing that recommendation, as well as tt.e other
findings and recomendations of the Review Group.

As you may know, subsequent to the transmittal of your letter, the Sub-
comittee on Energy and the Environment of the House Committee on
Interior and Insular Affairs held a hearing on February 26 concerning
~the use of the Reactor Safety Study, the effects of NRC's adoption of
the findingt of the Risk Assessment Review Group, and the safety of
licer. sed nuclear power plants. I am also enclosing copies of both my
testimony and that of Comissioner Peter Bradford to provide additional
details.

The health and safety regulatory system employed by the Comission, much
of which evolved long before the Reactor Safety Study was carried out,
is unchanged in its basic principles today. It does not depend on the
ability to make precise quantitative estimates of overall risk -- although
that ability would be highly useful and should be developed.

.
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With the above clarification, I trust that accoropanying enclosures
provide the information you have requested.

\ Sincerely,

(bl\. -V A ds
jospphM.Hendrie

Enclosures:

1. Discussion of Concerns Raised by the
Union of Concerned Scientists.

2. Testimony of Ghaiman Joseph Hendrie
before the House Subcomittee on Energy
and the Environment, February 26, 1979

3. Testimony of Comissioner Peter Bradford
before the House Subcommittee on Energy and
the Environment, February 26, 1979.
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STAFF DISCUSSION OF CONCERNS RELATED TO WASH-14 00
RAISED BY THE UNION OF CONCERNED SCIENTISTS

The staff's use of the RSS was commented on in a Union of
Concerned Scientists (UCS) press release issued on January 26,
1979. The first two paragraphs of that release stated:

"The government may have to require shutdown of at
least 16 of the country's nuclear power stations, the
Union of Concerned Scientists said today.

The continued operation of these 16 plants, despite
officially acknowledged safety defects, has been
allowed based on theoretical risk estimates from the
so-called Rasmussen Report. (See Attachment 1 and 2
for plant names and locations) . In an unprecedented
act, the government repudiated the Rasmussen Report
last week."

Atcachment 1 of the UCS press release listed 12 operating
plants that the NRC staff had previously identified as
" Plants Requiring an Alternate or Dedicated Shutdown System"
in a table following page 4 of our memorandum to the Commission
of July 6, 1978, concerning the UCS Petition for Reconsideration
of May 2, 1978. As discussed in our memorandum to Gie
Commission, this staff finding was based on our ongoing fire
protection reviews of operating plants.

Attachment 2 of the UCS press release listed six operating
plants in which " defective equipment was discovered as a
result of the Unior of Concerned Scientists' Petition to the
NRC of November 1977." These plants had been previously
identified in various NRC staff memoranda to the Commission
on the UCS petition as plants in which electrical equipment
'in safety systems had been replaced or requalified because
of the inability of licensees to demonstrate, on the basis
of available information, that the equipment was environmentally
qualified for appropriate accident conditions.

Two of the plants listed in UCS's Attachment 2 were also
listed in Attachment 1. The combination of these two lists
apparently provided thL hasis for the number of plants
specified in the title and lead of the UCS press release.

In another attachment to the press release, UCS listed and
discussed "Three serious cafety hazards which the NRC has
not acted upon because of past NRC reliance on the Rasmussen
Report." These three items were " Safety system electrical
Cdbles will fail in fire"; " Safety system equipment cannot
withstand accident it is designed to control"; and " Catastrophic
accidents for which there is no protection required."'
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Based on the foregoing, it appears that the principal UCS
concerns related to the use of NASH-1400 that formed the
basis for its press release of January 26 are fire protection
measures in operating plants, performance of electrical
equipment in safety systems of operating plants, and Class 9
accidents in operating plants. UCS concerns over staff use
of WASH-1400 in response to the UCS petition concerning fire
protection and electrical connectors were also expressed in
its letter to the Cenmissioners of October 16, 1978. UCS
concerus over the role of WASH-1400 in defining Class 9
accidents were also expressed in its letter to the Commissioners
of November .1., 1978.

The fire protection, electrical equipment and Class 9 issues
are discussed in more detail in the following.

.

.
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FIRE PRO 2CTION MEASURES IN OPERATING PLANTS

NRC regulations require, in General Design Criterion 3 (10
CFR Part 50 Appendix A), that structures , systems and components
important to safety of nuclear power plants be designed and
located to minimize, consistent with other safety requirements,
the probability and effects of fires. Prior to the fire at
the Browns Ferry Station that occurred on March 22, 1975,
NRC staff requirements for fire protection were minimal.
Since that time, considerable staff effort has been cavoted
to developing comprehensive guidance to assure that nuclear
plants have adequate fire protection systems. This effort
has produced the guidance set forth in Section 9.5.1 of the
NRC Standards Review Plan and in Regulatory Guide 1.20.
These review procedures are used to evaluate fire protection
systems for all facilities. And, although they contain
considerably more stringent requirements than were imposed
prior to 1975, they are being backfitted on all existing
operating plants.

During this backfitting period, the safety of the nuclear
plants during the time interval taken to implement these
requirements has been questioned. In fact, this question
has been the focus of staff attention since the Browns Ferry
Fire. The question was raised during Congressional Hearings
in September 1975 and was most recently resurrected by the
Union of Concerned Scientists (UCS) in the January 26, 1979,
press release announcement. The basis for the most recent
questioning is the premise that the reliance of nlant safety
was based mainly on the results of the Reactor Safety Study
(WASH-14 0 0) . This premise is incorrect.

The basis for the staff conclusion that these plants can
continue to operate while these modifications are being made
does not depend on the conclusions of the WASH-1400 study.
No reliance has been placed by the staff on quantitative
analyses derived from WASH-1400 in the licensing reviews of
fire protection systems for operating plants. The NRC's
Special Review Group Report on the Browns Ferry Fire (EUREG-
0050), and WASH-1400 Appendix XI indicate the limited applicability
of the Reactor Safety Study calculations on fire risks.
These reports state that rather straightforward measures can
be used to improve fire protection and fire fighting capability
and that these improvements would significantly reduce the
likelihood of a core melt accident caused by fire. As will
be discussed further, the staff's conclusions on plant
safety is primarily dependent on these measures and not on
quantitative assessments of risk caused by fire.

.
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The staff's current judgment that the probability of occurrence
of serious fires is low in operating plants is bas ed upon
the plant conditions in 1975, the subsequent positive and
effective actions, discussed below, taken to improve the
fire protection programs at nuclear plants since that time
and the plant conditions observed during our site visits.
This judgment is independent of and corroborates with
similar judgments arrived at previously by the Browns Ferry
Special Review Group and Reactor Safety Study.1/

This staff conclusion on continued plant operation pending
the implementation of additional fire protection measures
was expressed in a memorandum of December 15, 1977, to the
Commission on the UCS petition which presented the overall
staff conclusion and recommendations concerning the petition.
Page 33 of that memorandum includes the following statements:

" 6. Basis for Continuation of Plant Operation and Licensing

The staff has previously indicated its basis for
the continued operation of licensed plants pending
completion of the full implementation of our
current fire protection guidance in the November
9, 1977 report (pp. 8-9) and the November 22, 1977
report (pp. 12-18). This basis includes, 1) the
actions takan as a result of the I&E inspections
and subsequent follow-up actions by licensees; 2)
the conclusions of the Browns Ferry Fire Special
Review Group Report (NUREG-00 50) that the probability
of fires of a large and disruptive nature of the
magnitude of the Browns Ferry fire is small and
that ' there is no need to restrict operation of
nuclear power plants for public safety', and 3)
improvements made since that time by licensees in
fire prevention measures and fire brigade capability
and training that have been noted in the plants
visited to date and are expected to exist in the
remaining plants, which further reduce the probability
and consequences of fire."

-1/ It should be noted that the analysis presented in WASH-
1400 showed that the potential for a significant release
from a severe fire was about 20% of that calculated
from all other causes analyzed. This analysis could be
interpreted to infer that no further actions were'

needed for fire protection. This clearly was not the
approach recommended by the Special Review Group or
adopted by the staff after the Browns Ferry fire.
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A similar conclusion was expressed in a July 6, 1978, staff-

memoragpum to the Commission on the UCS petition for reconsideration.
Page 4_ of that memorandum includes the following statements:

"For those plants not yet evaluated, and those plants
for which the staff has required enhancement of the
fire protection system, the staff believes that the
probability of occurrence of severe damaging fires is
acceptably low for the interim period until staff
evaluations and licensee enhancements are completed.
This conclusion is based upon the information discussed
by the Browns Ferry Fire Special Review Group in NUREG-
0050 and upon the additional defense-in-depth protection
provided by the staff's overall fire protection upgrading
program which provides (1) controls over ignition
sources, combustibles and access to the areas, (2)
physical separation and use of flame retardants to
delay or prevent propagation, and (3) fire detection,
fire suppression and trained fire brigades to effect
prompt manual suppression of fires."

The Commission's Memorandum and Order on the UCS Petition of
April 13, 1978, on pages 36 through 40 liscusses the Commission's
conclusion concerning the need for immediate action with

respect to fire protection of operating plants and the bag /gs
for its conclusion that no immediate action is necessary._
The bases discussed in this Order are generally consistent
with those advanced by the staff as previously discussed,
but additional details concerning the view of the Browns
Ferry Fire Special Review Group are provided by the following
quotation from its report (NUREG-0050) :

"A probabilistic assessment of public safety or risk in
quantitative terms is given in the Reactor Safety Study
(1). As a result of a calculation cased on the Browns
Ferry fire, the study concludes that the potential for
a significant release of radioactivity from such a fire
is about 20% of that calculated from all other causes
analyzed. This indicates that predicted potential
accident risks from all causes were not greatly affected
by consideration of the Browns Ferry fire. This is one
of the reasons that urgent action in regard to reducing
risks due to potential fires is not required. The
study also points out that 'rather straightforward
ceas ures , such as may already exist at other nuclear
plants, can improve fire prevention and fire-fighting
capability and can significantly reduce the likelihood
of a potential core melt accident that might result
from a large fire. ' The Review Gr<up agrees."

2/ This page immediately precedes the Table identifying the
12 plants requiring an alternate or dedicated shutdown-

system which was included as an attachment to the UCS
press release.

3/ The UCS press announcement quotes only one paragraph of
this multi-page discussion, and omits the footnote
applicable to the specific portion it did quote.
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It is the above paragraph that apparently provides the basis
for the UCS statement in its press release that "the Commission
adopted this Reactor Study finding..." as a basis for allowing
these plants to continue to operate.

As previously mentioned, since 1975 there has been a significant
improvement at each operating plant in the fire prevention
program, and in the capability of plant equipment to detect
and extinguish fires promptly. These improvements have
provided the primary basis for the staff conclusion that a
severe fire in operating plants is not likely. To provide a
better understanding of these improvements, we review the
accomplishments achieved since the Browns Ferry fire:

(a) As a result of the Office of Inspection and Enforcement's
special bulletins to all licensees of operating
power reactors on March 24, 1975 and April 3, 1975
directing controls over ignition sources, a review
of procedures for alternate shutdown and cooling
methods, and a review of flammability of materials
used in floor and wall penetration seals, some of
the changes and improvements at operating plants
are:

(1) modifications of plant administrative procedures
for work permits to assure consideration of
the safety significance of electrical cables
and piping in the work area;

;2) incorporation of the control of combustible
materials into plant administrative procedures;

(3) improved plant administrative procedures for
the control of ignition sources-

(4) development of new procedures and guidelines
ccvering the yse of water to put out electrical
cable fires;4/

(5) study and development of procedures for a
variety of means to provide decay heat removal;

(6) addition, upgrading and repair of cable
penetration fire stops; and

(7) additional fire suppression equipment.

.

4/ This improvement alone tends to preclude the possibility
of a prolonged fire in plant areas in the proportions
of the Browns Ferry fire.
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(b) As a result of the special inspections by the NRC
Office of Inspection and Enforcement completed at
all operating power reactcrs in April and May 1975
covering the installation of fire stops on electrical
cables and penetration seals , inspection findings
which reflected noncompliance with then current
NRC requirements resulted in prompt corrective
action by licensees. Follow-up I&E inspections
have confirmed that licensees implemented the
required corrective actions and that administrative
control procedures were in place.

(c) More detailed procedures for inspection of fire
prevention and protection measures have been
incorporated in the NRC Operating Reactor Inspection
Program. Since September 9, 1975, the Office of
Inspection and Enforcement has been conducting
detailed' annual inspections of licensees' fire
protection programs as one of the routine I&E
inspection modules. In addition, a plant tour is
conducted quarterly, during which the inspector
looks for conditions that might contribute to
fires. These inspections include review of fire
insurance inspection reports. The results of
these inspections show that the licensees' fire
protection programs have improved and that the
licensees have an increased appreciation for the
need for effective fire prevention measures and
improved fire-fighting capability. Some of the
more significant improvements include:

(1) The licensees have completed sealing the
safety-related cable penetrations and have
instituted controls to ensure that penetratio...
are not subsequently degraded.

(2) The licensees have surveyed their plants to
identify possible fire hazards and are in the
process of eliminating or reducing the identified
hazards. In cases where the hazard 'ould not
be eliminated, additional automatic fire
protection systems have been or will be
installed. In other cases in which fire
protection of safe shutdown systems was
uncertain, modifications to provide alternate
shutdown methous have been or will be installed
or additional fire protection neasures taken.
Periodic tests of fire protection systems are
now being performed.-
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(3) Fire brigades have been established or enlarged
and formally organized with duties and defined
responsibilities. Formal training and requalification
programs, including periodic drills, have
been or will be implemented.

(4) Formal agreements with local fire departments
have been established and joint participation
in some fire drills is now taking place.

(5) Administrative controls have been implemented
to limit the use of combustible materials
within the plants. The control ef ignition
sources has also been improved by Ibniting
the use of open flames in the nuclear plant.
When open flmmes are required, such as welding
or burning, trained fire watches are used to
monitor the operation and to take any necessary
corrective action.

(dl Quality assurance inspection procedures have
steadily improved over those in effect at the time
of preoperational QA inspections of Browns Ferry
Units 1 and 2.

(el As a result of implementing the staff's improved
guidelines on administrative controls for fire
protection, the licensees' fire protection programs
now provide the following:

(1) Control use and storage of combustible materials.

(21 Limits on the use of ignition source and
provisions for protective measures where
ignition sources are used, including fire
watches in critical areas;

(3) Establishment of training programs for fire
brigades to include classroom instructions,
" hands-on" practice, and periodic drills;

(4) Establishment of fire-fighting procedures to
include notification of operators , of fsite
fire departments , fire brigade and any other
required personnel, and procedures that include
fire-fighting strategies for fires in specific
safety-related areas.

.
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(f) Technical Specifications for fire protection
systems have been incorporated into the license of
each plant to assure the operability of fire
protection systems. For example, the specifications
require the periodic testing, inspection, and
surveillance of fire protectior systems and equipment
(i.e. , fire protection instrumentation, fire
suppression systems, firehose stations, penetration
fire barriers) and require compensatory actions
when such equipment is deemed inoperable. These
specifications establish the minimum shif t strength
of the onsite fire brigade for each individual
plant. The specifications also require a periodic
independent' fire protection and loss prevention
program inspection and audit that use.s either
qualified offsite licensee personnel or an outside
fire protection firm to assure that the fire
protection program is being properly carried out.

All operating plan,ts have been visited by the staff 's fire
protection review teams, and improvements in fire prevention
and fire fighting continue to be made as a result of the
ongoing evaluations. During these visits, we have also
observed an increased awareness on the part of the utility
management and plant personnel that fire prevention and
fire-fighting readiness are important elements in the fire
protection of their plants. Carrection of deficiencies in
fire prevention are being made on a schedule that is commensurate
with the concern expressed by both the licensees and NRC
staff. We have also found that, at every f acility reviewed
to date, the licensees have established administrative
controls that substantially conform to staff guidelines.

In the overall conclusions of our fire protection Safety
Evaluation Report (SER's) on individual plants , we have also
referenced certain comments made by the Special Review Group
report on the Browns Ferry Fire (NUREG- 0 05 0 ) . The Special
Review Group concluded that there was no need to restrict
operation of nuclear plants based on (1) WASH-1400 conclusions
that fires contribute negligibly to the overall risk of
nuclear plant operation; and (2) the Special Review Group's
conclusion that, based on its evaluation of events occurring
before, during and af ter the Browns Ferry fire, the probability
of disruptive fires of the magnitude of the Browns Ferry
event is low. The staff's bases for not restricting operation
pending completion of our reviews and implementation of all
modifications were the recommendations of the Special Review
Group as well as the actions already beir.g taken at operating
plants to further reduce the likelihood cf disruptive fires.
These other actions include the administrative controls, the
fire brigade staffing and training, and -he previously
discussed technical specifications. At plants where the-

staff review found that smaller fires may affect safe shutdown,
immediate preventive actions were taken o establish methods
to saf ely shutdown the reactor if such fires were to occur.
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The Reactor Safety Study was one element considered by the
Special Review Group in making its recommendation; however,
the RSS it not a primary element of the staff's basis for
allowing continued operation pending implementation of all
facility fire protection modifications. The RSS calculations
did. not consider the effects of actions taken in the plants
since 1975 and therefore are not indicative of the risk of
fire 1.1 any presently operating plant.

The UCS pres release states that fire tests sponsored by
NRC at Sandia Laboratories in 1977 and at Underwriters'
Laboratories (UL) in September 1978 showed that plant designs
meeting current standards do not provide adequate protection
agains t fire. The " current standards" implied by the UCS
statement are Regulatory Guide 1. ''i and IEEE-3 84, which deal
with separation of, redundant safecy systems, and IEEE-383,
which specifies cable fire-retardant criteria. With regard
to these standards, the staff agrees with the UCS that these
standards alone do not provide adequate protection ngainst
fires. Since the Browns Ferry fire, the staff has taken a
position that sole reliance should not be placed on these
standards for fire protection of nuclear power plants.

The staff considers that the Sandia tests confirm the validity
of the staff position; namely, that Regulato~y Guide 1.75r
cable separation criteria and IEEE-383 cable flame-retardant
criteria by themselves are not sufficient to protect against
exposure to fires and that additional fire protection measures
are required. These additional measures include fire barriers,
fire-retardant coating on cable, automatic fire detection
and extinguishing systems, backup fire extinguishing capability
'(fire hoses and portable extinguishers) , administrative
procedures and controls to minimize fire hazards due to poor
housekeeping or to plant maintenance activities, and plant
fire brigade staffing and training to assure adequate response
to fire emergencies. This staff position was taken more
than a year before the 1977 Sandia cable fire tests. Thus,
the test results confirmed the staff position that additional
fire protection measures beyond Regulatory Guide 1.75 and
IEEE-383 were necessary as a safe and conservative basis for
the plant fire protection evaluation program that is now
being implemented.

The UL tests referred to by UCS were generic separate effects
tests that did not test a specific fire protection configuration
in an operating plant.

.
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Vertical cable trays (unbarriered) have been identified
during the course of the operating plant review that are
grouped in a manner similar to the tested cable tray configuration.
Licensees have proposed various systems of fire protection
for vertical cable trays that include the use of fire barriers.
The types of barriers proposed to protect redundant divisions
of safety-related cables include cable tray covers, ceramic
wool blankets with tray covers, insulating board material
(Marinite) , and fire-retardant coatings. Representative
barrier and suppression systems will be, or have been,
tested in NRC-spontered or licensee-sponsored test programs.
The particular barrier configuration chosen for the UL test
is that currently recommended by the barrier material manufacturer
to protect cable trays. The UL test provided data with
which the staff can evaluate such barrier systems.

The UCS press release also includes a memorandum from Mr. Cohn
of Gage-Babcock dated September 30, 1977. The press release
alleges that Gage-Babcock agrees that fire protection is
inadequate in many existing plants. The staff response to
Mr. Cohn's concern is discussed at length on pages 5, 13,
and 14 in the staff response to the Commission dated July 6,
1978, on the subject of the UCS petition for reconsideration.
A brief summary of the staff response follows:

(a) At a meeting with the staff on October 20, 1977,
subsequent to the September 30 memorandum, Mr. Cohn
agreed that no changes in the NRC fire protection
guidelines were necessary.

(b). In a letter dated July 1, 1978, Mr. Cohn reiterated
his position on fire safety in nuclear power
plants as follows:

"It is my belief, based on my knowledge and experience
of conditions in the plants I have either personally
visited or discussed in depth with our engineers,
that sufficient precautions have been taken and
that operation can continue in the interim period
during which additional measures are implemented
to fully meet NRC guidelines."

The Nuclear Regulatory Commission staff reiterates its
previous conclusion that the fire protection features in
operating plants are adequate to permit operation during the
interim period until certain additional fire protection
features are installed. This conclusion, previously explained,
is primarily based on the many improvements in fire protection
systems already accomplished in operating nuclear plants-

as
a result of staff review which began immediately following
the 1975 Browns Ferry Fire and does not rely on WASH-1400
results or calculations.
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PERFORMANCE CF ELECTRICAL EQUIPME::T I: SAFETY
SYSTES'S OF OPERATING PLA':TS

NRC regulations require, in General Design Criterion 4 (10
CFR Part 50 Appendix A), that structures, systems and components
important to safety of nuclear power plants be designed to
accommodate the effects of the environmental conditions
associated with postulated accidents. The staff review
procedures and acceptance criteria for the environmental
qualification of safety equipment were first developed on a
case-by-case basis in the late 1960s and are now contained
in the Standard Review Plan, issued in 1975, and in several
national standards and Regulatory Guides, principally Regulatory
Guide 1.89, also issued in 1975. These review procedures
and acceptance criteria are used in the review of all new CP
and OL applications. Prior to 1975, carlier versions of
related national standards were used for CP and OL reviews.
Thus, the plants now in operation have been reviewed against
detailed acceptance criteria that have changed (in fact,
grown more stringent) with time. All plants, however, must
meet the same overall requirement of General Design Criterion
3 of having safety equipment qualified for service in an
appropriate accident environment.

In November 1977, the UCS filed a petition with the NRC
regarding the effects of fires and the validity of environmental
qualifications of a certain type of electrical connector
used in safety systems. Actions by the NRC in connection
with the petition identified a number of plants which had
insufficiently qualified electrical connectors or insufficient
documentation of environmental qualifications. The questionable
connectors have been either replaced or requalified in all
operating plants. In the course of acting on the UCS petition,
the staff identified several other types of electrical
connections that were used in safety systems which also had
questionable qualifications. These too were either replaced
or requalified by the operators of the plants in which the
equipment was installed.

The UCS and the staff have also raised the question of
whether this experience with the special class of electrical
equipment, namely electrical connections, is indicative of a
general inadequacy of environmental qualifications of electrical
equipment in safety systems of operating nuclear power
plaats. The staff, on its own accord and in response to the
Commission's April 1978 Memorandum and Order on the UCS
Petition, has ongoing activities in the inspection, licensing
and research areas to confirm its present judgment that

.
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electrical equipmen safe y systems of operating nuclear
power plants, previously considered to be acceptably qualified,
remains acceptable in light of today's knowledge. These
actions are described in a number of staff filings with the
Commission on the UCS petition and are publicly available.
Two useful summaries are NUREG-0413, published in February 1978,
that describes the evolution of environmental qualification
criteria, including the IEEE-323, 1971 standard criticized
by the staff as referenced by the UCS, and NUREG-0458,
published in May 1978, that contains a short-term safety
assessment of the environmental qualifications of safety-
related electrical equipment in 11 of the oldest operating
reactors.

The NRC t taff has not relied upon the Reactor Safety Study
for its conclusion,that plant operation can safely continue
pending resolution of questions about the continued acceptability
of the earlier qualification of electrical equipment used in
safety systems of operating plants.

The basis for the staff conclusion on continued operation is
described on pages 34-36 of Appendix B of a staff memorandum
to the Commission dated December 15, 1978, in connection
with the UCS Petition (later published as NUREG-0413) . In
reaching a conclusion on the environmental qualification
aspects of the petition, the staff stated that:

"In reaching che judgment that no immediate actic n is
required on o;;erating reactors, the staff, as discussed
elsewhere in this report, considered the following;

1. Nucleal esser plants include provisions , such as
redundancy and diversity, to cope with equipment
f ailures without affecting the public health and
safety.

2. Operating experience indicates that electrical
equipment has performed adequately under both
normal. operating environmental conditions and on
the few occasions where severe environmental
conditions have existed.

3. Even the older operating reactors used conservative
design and construction practices and many improve-
nents have been made in the area of environmental
qualification.

.
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4. A preliminary audit of the environmental qualification
cf electrical connectors and penetrations in
operating reactors has indicated that there is
reasonable assurance that this equipment would
perform its safety function under accident conditions
even though complete documentation is not readily
available in all cases. It is the staff's belief
that these findings would be essentially the same
for other safety-related equipment.

5. The likelihood that essential safety-related
equipment or other non-safety equipment would not
perform the necessary safety function prior to
failure due to environmental reasons coupled with
the likelihood of a major accident requiring the
parforma.7ce of this equipment is very low.

6. The regulations have included requirements for
environmental' qualification and a comprehensive
quality assurance program since 1971. The requirement
for environnental qualification was included in
initial versions of these regulations in the ndd-
1960s. The NRC compliance effort by the Office of
Inspection and Enforcement has emphasized review
of environmental qualification test results for
safety systens in its routine inspection program. "

One part of the six reasons relied upon by the staff is that
"the likelihood of a major accident requiring the performance
of this equipment is very low." This statement was groted
in the UCS press release and apparently provides the only
' basis for the UCS concern that the Rasmussen Report was
relied upon for the staff conclusion that no immediate
action is required for operating plants because of environmental
qualification concerns.

The staff did not rely upon the results of the Reactor
Safety Study in reaching its overall conclusion nor this
specific conclusion on this issue, nor has it conducted a
specific, independent analysis of the probability of a major
accident in arriving at this judgment. Rather, the staff
meant by this statement that, in deciding whether immediate
action should be taken to further reduce risk to the public,
the existing level of protection provided in the f acilities
to prevent the occurrence or loss-of-coolant accidents was

.
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considered. That is, the staff considered the past experience
in commercial power reactor operation which is sufficient to
demonstrate that the likelihood of such events is low. Data
obtained for similarly designed high pressure piping systems
in other industries are in agreement with this experience.
This engineering experience is sufficient to support a
judgment by the staff on the low likelihood of occurrence of
such an accident, which is, in turn, a part of the overall
basis for requiring no immediate action where the technical
data also provide reasonable assurance that the safety-
related electrical equipment will provide its intended
accident mitigating function.

As initially outlined in the staff memorandum of December 15,
1977, and subsequently on July 6, 1978 in another staff
memorandum to the Connission concerning the UCS Petition,
the scope and timing of staff programs to provide additional
confidence that adequate environmental qualification exists
for safety equipment in operating plants is based on several
factors, including the likelihood of a major accident
requiring the performance of this equipment. The degree to
which this factor has shaped the staff's actions is difficult
to quantify, but other licensing actions taken by the staff
serve to illustrate the partial reliance placed upon the low
probability of an accident. In cases in which the licensing
staff has low confidence that equipment important to safety
would function in an accident, plants are required to shutdown
and remedy the problem Le.g., see description of staff
actions on D.C. Cook Unit 1 in the memorandum to the Commission
on November 18, 1977). Such decisions flow from the staff 's
view that the low probability of an accident within the
design basis does not, by itself, provide a sufficient basis
to permit continued operation in the face of significant
related questions regarding the safety of a plant. That is,
the low probability of a severe accident is not considered
to be sufficient justification, by itself, to allow continued
operation in light of a staff judgment that safety equipment
provided to mitigate the consequences of that accident is
not likely to function under the accident conditions expected.
In other cases, the staff has judged that the available
technical information was sufficient to conclude that the
equipment was likely to perform adequately or could be
demonstrated to be qualified and that reasonable time should
therefore be allowed to complete the demonstration of the
qualifications.

.
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The time frame allowed for confirming or further documenting
qualifications was based, in part, upon the generally
understood low likelihood of occurrence of an accident that
would environmentally challenge this equipment during that
time frame.

In continuing to recommend that no immediate action need
be taken, the staff relies neither on the Reactor Safety
Study nor solely on the low likelihood of a major accident,
but rather is guided primarily by the judgment, as discussed
in Commission memoranda of December 15, 1977 and May 12, 1978,
and in NUREG-0458, that the electrical equipment in safety
systems of operating plants will not fail before performing
its safety function when exposed to expected accident conditions,
and that there is ongoing work by the staff to confirm this
conclusion for these plants.
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CLASS 9 ACCIDENTS IN OPERATING PLANTS*

,

NRC regulations require, in Paragraph 50.34 of 10 CFR Part 50,
that a determination be made of the adequacy of structures,
systems, and components provided for the prevention of
accidents and the mitigation of the consequences of accidents.

The accidents that are required to be considered under the
Commission's regulations are identified on the basis of
engineering analyses and a review of operating experience.
The basis for the staff's approach has been set forth in a
number of statements and documents including, for example,
the Interim General Statement of Policy regarding the Rasmussen
Report of August 21, 1974:

"The Commission's safety regulations set forth a comprehensive
three-level approach ... First, nuclear power plants
are required to be designed and constructed with a high
degree of reliability so that f ailures or malfunctions
that could lead to accidents are highly improbable. An
essential part of this first level of safety is the
requirement for a comprehensive quality assurance
program for plant design, construction, and operation.
The second level of safety is the required provision
for measures to forestall or cope with incideats and
malfunctions that could occur notwithstanding the
assurance offered by careful plant design, co 1s truction ,
and operation. For example, plants are requiced to be
equipped with reactor protection systems to t erminate
the nuclear chain reaction quickly and reliably if
plant conditions should require such action, and provision
is made for leak detection systems to provide indication
of incipient fuel cladding failures or degradation of
the reactor coolant system pressure boundary well
before leaks become safety problems.

"The third level of safety is unique to nuclear power
plants. A series of highly unlikely major failures of
plant components is postulated as a set of design basis
acciden ts , and safety systems are required to be installed
to control all such postulated events."

and

"In the approach to safety reflected in the Commission's
regulations, postulated accidents, for purposes of
analysis, are divided into two categories - ' credible'
and ' incredible.' The former (' credible') are considered
to be within the category of design basis accidents.
Protective measures are required and provided for all
those postulated accidents falling within that category,
and proposed sites are evaluated by taking into account'

the conservatively calculated consequences of a spectrum
of severe postulated accidents. Those accidents falling
within the ' incredible' category are considered a be
so improbable that no such protective measures c_ e
required , "
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Nuclear power plant design criteria include provisions which
make the probability of occurrence of major accidents extremely
small. Further, there are many accidents whose consequences
must be shown to be acceptably low. These are set forth in
the staff's Standard Review Plan and in the various Regulatory
Guides (see particularly Regulatory Guide 1. 70, " Standard
Format and Content of Safety Analysis Report for Nuclear
Power Plants," Chapter 15 of which lists representative
accidents to be considered).

There are a number of criteria related to the prevention of
accidents. For example, General Design Criterion 14 requires
that the reactor coolant pressure boundary shall be designed,
fabricated, erected and tested so as.to have an extremely
low probability of abnormal leakage, of rapidly propagating
failure, and of gross rupture.

Because of the provisions made to reduce the probability of
a gross failure of the reactor vessel, no special provisions
have been required to accommodate the consequences of such
an event. The staff has addressed argumemts that gross
vessel rupture is credible, and shown that its probability
is so low as to pose a negligible risk to the public (see,
for example, " Technical Report on Analysis of Pressure
Vessel Statistics from Fossil-Fueled Power Plant Service and
Assessment of Reactor Vessel Reliability in Nuclear Power
Plant Service," WASH-1318, May 1974) .

Similarly, the staff has shown that there is an extremely
small likelihood of occurrence of a loss-of-coolant accident
accompanied by failure of emergency core cooling systems to
cool the core to the degree necessary to breach containment
(see staff testimony on Callaway, Zion, Prairie Island,
Monticello, etc.).

On the other hand, some events have been added to the list
required to be considered in the design basis, because of
new information that showed tt it their probability was not
acceptably low. The staff has taken and continues to consider
such actions. Examples of actions where the need for increased
protection is now under consideration are anticipated transients
without scram, and station blackout.

On November 1, 1978, the UCS, in providing to the Commission
a suggested policy statement on the RSS, stated:

" . . . the profound implications for nuclear power plant
licensing posed by withdrawal of the RSS. These implications
were noted on pages 136-139 of the 1977 UCS review of'

the final RSS (footnote omitted) and are amplified in
this letter."
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"The withdrawal of NRC's endorsement of the RSS and its
findings leaves the NRC with no technical basis for
concluding that the actual risk is low enough to justify
continued plant licensing and operation."

In addition, following issuance of the NRC policy statement
on the RSS the UCS press release of January 29, 1979 stated:

" . . .with the NRC repudiation of the quantitative probabilities
set forth in the Reactor Safety Study, the Commission
must rea. s all plants to determine what accident
scenarios were not examined and determine what additional
safety features must be added to adequately protect the
health and safety of the public."

The Rasmussen Repogt has not been a principal basis used by
the staff to determine what events are credible and thus
explicitly considered in the design of nuclear power plants.1/
The staff will continue to use engineering analyses, including
statistical analyses as appropriate, to reach reasoned
determinations regarding those accidents having severe
consequences that are sufficiently likely that they should
be considered in the design of nuclear plants.

-1/ This point is apparently well known to the UCS in that
they stated in the 1977 UCS review cited above: "Yet
for all practical purposes NRC makes essentially no
use of the immense body of safety analysis that went
in to the RSS . "

.
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Dear Mr. Hendrie:

A number of my constituents have contacted me regarding recent
statements by the Union of Concerned Scientists (UCS) about the
safety of the Pilgrim I nuclear power plant in Plymouth,
Massachusetts.

The UCS has stated that although the Nuclear Regulatory Commis-
sion found the fire ' protection system at Pilgrim I to be in-
adequate, no immediate improvements were required because the
1975 Reactor Safety Study, known as the Rasmussen Report, con-
cluded that there was little chance a dangerous fire would occur
at a nuclear plant. Now that the conclusions of the Rasmussen
Report are being seriously questioned by the NRC, the UCS sug-
gests that nuclear power plants which have inadequate fire pro- .

tection systems should stop operating until improvements have i

been .ade. [.

I am enclosing a copy of a statement which I have received from
the UCS. I would appreciate it if you would share with me your
reaction to the points made therein, especially those relating to
the safety of Pilgrim I in Plymouth.

Thank yoa for your cooperation in this atter. I look forward
to hearing from you.

..

Sin rel
f - t,

Gerry E. St dds

Honorable Joseph M. Hendrie,Chai[ man
Nuclear Regulatory Commission [
1717 H Street, N. W.
Washington, D. C. 20555 .

Enclosure
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g UNION OF CONCERNED SCIENTISTS

,

THREE SERIOUS SAFETY HAZARDS

WHICH THE NRC HAS NOT ACTED UPON

BECAUSE OF PAST NRC RELIANCE ON THE RASMUSSEN REPORT

1. Safety System Electrical Cables Will Fail in Fire. Fire
is an event expected to occur at a nuclear power plant. NRC and
its consultant agree a fire could disable all the safeti systems
designed to protect the public. The cables controlling the safety
systems are so highly flamable and located so closely together,
a single fire would destroy them all. (See Attachment 1. )

2. Safety System Equipment Cannot Withstand Accident it is
Designed to Control. The key safety equipment either has been
shown in tests to be unable to withstand an accident or has been
tested using worthless tests. Key safety equipment designed to
protect the public against a catastrophic accident will itself
be destroyed by that accident. (See Attachment 2.)

3. Catastrophic Accidents for Which There is No Protection
Required. For years, the AEC/NRC has refused to require protection
for the public against catastrophic accidents on the sole basis
that it believed they were of low probability. This is in direct
contrast to the safety philosophy in West Germany, where all
protection within the state of the art must be provided without
regard to the probability of the accident. (See Attachment 3. )

~

.
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SAFETY SYSTEM ELECTRICAL CABLES WILL FAIL IU FIRE'

Inadequate fire protection in nuclear plants can have catas-

tirophic ef fects. Since the Browns Ferry plant fire in 1975, the

NRC has completed a review of fire protection of only 28 operating

plants (as of July 6, 1978). Of those, the NRC determined that

there are 12 plants now operating where a fire could destroy all
the cables controlling the multiple systems intended to prevent

a reactor meltdown. These plants are:

Brunswick Units 1 and 2 (Southport,.N. C.)
Haddam Neck (Haddam Neck, Conn. )
Oconee Units 1, 2 and 3 (Seneca, S. C.)

' Pilgrim Unit 1 (Plymouth, Mass. )
Rancho Seco (Clay Scation, Calif. )
H. B. Robinson Unit 2 (Har tsville , S. C.)
Three Mile Island Units 1 and 2 (Middletown , Penn.)
Trojan (Prescott, Oregon)

(See Enclosure 1.)
Fire tests sj>onsored by NRC at Sandia Laboratories in 1977

and at Underwriters Laboratories in September 1978 showed that

plant designs meeting current standards do not provide adequate

protection against fire. The NRC's fire protection consultant,

Gage-Babcock, also agrees that fire protection is inadequate in

many existing plants. (See Enclosure 2) . The NRC staf f has

determined that improvements in fire protection must be implemented,

i.e. , the NRC has determined that "such action will provide

The standards were adopted in 1975 and were not applied to plants*

licensed earlier which have more extreme fire hazards.
.
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substantial, additional protection which is required for the

public health and safety..." (10 CFR Part 50, Section 50.109,*

Backfitting.) Nevertheless, the NRC is allowing these plants to

continue to operate (at least until the end of 1980 in some
instances) because the Reactor Safety Study said that the proba-

bility of occurrence of a fire is low. The Commission adopted

this Reactor Safety Study finding and stated:

"A probabilistic assessment of public saf ety or risk
in quantitative terms is given in the Reactor Safety
Study [UASH-1400). As the result of a calculation
based on the Browns Ferry fire, the study concludes
that the potential for a significant release of
radioactivity from such a fire is about 20% of that
calculated from all other causes analyzed."
(Commission Memorandum and Order, April 13, 1978,
page 37.)

With the NRC's withdrawal of the Rasmussen Report as a docu-

ment suitable for regulatory decisions, the Commission may find

it necessary to order the shutdown of the nuclear plants until
it can establish the technical basis, if any,'for allowing

resumption of operation without posing a serious threat to public

health and safety.
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SAFETY SYSTEM EQUIPMENT CANNOT WITHSTAND
.

ACCIDENT IT IS DESIGNED TO CONTROL

Many safety components needed to protect the public in the

event of an accident are located inside the reactor containment

building. If these safety systems do not work correctly, a

catastrophic accident may occur. During an accident, this safety

equipment is exposed to a severe environment, i.e., very hot

steam, high temperatures, high pressures, and high radiation

levels. NRC regul'ations require that the safety equipment be

tested in a simulated accident environment to prove its capability

of operation in a real accident. However, in many cases tests

have not been done.

In other ipstances, the tests were performed according to

an industry testing program which, in the words of a senior NRC
*

official, is " worthless" as a basis for determining whether

critical safety equipment will operate following a nuclear plant

accident. All plants which were licensed prior to 1974 were

licensed on the basis of this worthless standard. This defective

equipment was discovered as a result of the Union of Concerned

Scientists' Petition to the NRC of November 1977. Defective equip-

ment was found installed in an absolute minimum of six operating

plants including the following:

D. C. Cook Unit 1 (Bridgman, Michigan)
-> Pilgrim Unit 1 (Plymouth, Massachusetts)

Browns Ferry Unit 3 (Decatur, Alabama).

Iladdam Neck (!!addam Neck, Connecticut)
Yankee Rowe (Rowe, Massachusetts)
Ginna (Ontario, New York)

*See Enclosure 3.
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Despite.the r2 placement of specific identified defectivea

equipment, no overall assessment of the remaining equipment in
,

these and other plants has yet been completed. The NRC's position

is that "the likelihood of a major accident requiring the per-
formance of this equipment is very low." (Staff Memorandum for

the Commission, December 15, 1977, page 36 Appendix B.) With

the Commission's repudiation of the Rasmussen Report, the Com-

mission may have to order the shutdown of many nuclear plants

to determine what, if any, technical basis exists for allowing
resumption of operation.

.
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CATASTROPHIC ACCIDENTS-

.

FOR WHICH THERE IS NO PROTECTION REQUIRED

For years, the NRC ha's labeled certain accidents as " Class
9," i.e., accidents whose probability of occurrence were deemed

so low as to be " incredible." Two important points should be

made about these accidents. First, they can have catastrophic
consequences, Second, because they were thought to be of low

probability, NRC has no requirement to include any protection
against the catastrophic consequences of such accidents.

Attempts by concerned citizens to voice concerns about the

need for protection *against accidents such as cracks in reactor

vessels were dismissed out-of-hand. With the NRC repudiation of

the quantitative probabilities set forth in the Reactor Safety
*

Study, the Commission must reassess all plants to determine

what accident scenarios were not examined and determine what

additional safety features must be added to adequately protect
the health and safety of the public.

.

*

Concern is not limited to plants licensed af ter issuance of the
Reactor Safety Study. The situation is identical to that pre-

ceeding the study when agency officials wrote the following:
Associating technically defensible probabilities

with Class 9 accidents [a major accident involving
large r.diation releases) is not possible at this
time. To develop a basis for this is, and has
been, the subject of much discussion among the top
Regulatory Staff and the Commission. It will, in
my opinion, require a very substantial technical
effort over a considerable length of time.
(Peter Morris, " Federal Agency Comments on Ac'cident
Analysis," AEC internal memorandum, April, 1972.),
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Dr. Stephen H. Hanauer, Technical Advisor to the
Director of Regulation at the time, wrote a set of
notes on the RSS proposal in March of 1972 that
summed up the pr'e-RSS predicament of the AEC. All
that could be done in justifying the licensing of
nuclear plants while the RSS was " perking along"
was just to " wave arms and talk loud." (Stephen H.
Hanauer, " Notes on MIT Study Proposal," AEC internal
memorandum, March 22, 1972.)

.

.
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