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Q.1: Please identify yourself and state your qualifications to
present this testimony.

A.2: My name is Thomas B. Cochran. I reside at 4836 North 30th
Street, Arlington, Virginia 22207. I am a Senior Staff
Scientist at Natural Resources Defense Council, Inc. My
background and qualifications to present this testimony
are presented in previous testimony in this proceeding.

(Tr. 2870-71, Cochran.)

Q.2: What is the subject matter of the present testimony?

A.2: Part IV of my testimony deals with the potential for
severe accidents at CRBR and the adequacy of Applicants'
and Staff's analyses of those accidents. These are
matters that are raised in Intervenors' Contentions 1, 2,
and 3. For purposes of this phase of the proceeding,
those Contentions read as follows:

1. The envelope of DBAs should include the CDA.

a) Neither Applicants nor Staff have
demonstrated through reliable data that
the probability of anticipated transients
without scram or other CDA initiators is
sufficiently low to enable CDAs to be
excluded from the envelope of DBAs.

b) [deferred]

2. The analyses of CDAs and their consequences
ty Applicants and Staff are inadequate for
purposes of licensing the CRBR, performing
the NEPA cost/benefit analysis, or
demonstrating that the radiological source
term for CRBRP would result in potential
hazards not exceeded by those from any



accident considered credible, as required by
10 CFR §100.11(a).

a)

b)

c)

d)

e)

The radiological source term analysis used
in CRBRP site suitability should be
derived through a mechanistic analysis.
Neither Applicants nor Staff have based
the radiological source term on such an
analysis.

The radiological source term analysis
should be based on the assumption that
CDAs (failure to scram with substantial
core disruption) are credible accidents
within the DBA envelope, should place an
upper bound on the explosive potential of
a CDA, and should then derive a
conservative estimate of the fission
product release from such an accident.
Neither Applicants nor Staff have
performed such an analysis.

The radiological source term analysis has
not adequately considered either the
release of fission products and core
materials, e.g., halogens, iodine, and
plutonium, or the environmental conditions
in the reactor containment building
created by the release of substantial
quantities of sodium. Neither Applicants
nor Staff have established the maximum
credible sodium release following a CDA or
incluled the environmental conditions
caused by such = sodium release as part of
the radiological source term pathway
analysis.

Neither Applicants nor Staff have
demonstrated that the design of the
containment is adequate to reduce
calculated offsite doses to an acceptable
level.

As set forth in Contention 8(d), neither
Applicants nor Staff have adequately
calculated the guideline values for
radiation doses from postulated CRBRP
releases.



£)

g)

h)

Applicants have not established that the
computer models (including computer codes)
referenced in Applicants' CDA safety
analysis reports, including the PSAR, and
referenced in the Staff CDA safety
analyses are valid. The models and
computer codes used in the PSAR and the
Staff safety analyses of CDAs and their
consequences have not been adequately
documented, verified, or validated by
comparison with applicable expe. imental
data. Applicants' and Staff's safety
analyses do not establish that the models
accurrately represent the physical
phenomena and principles that control the
response of CRBR to CDAs.

Neither Applicants nor Staff have
established that the input data and
assumptions for the computer models and
codes are adequately documented or
verified.

Since neither Applicants nor Staff have
established that the models, computer
codes, input data, and assumptions are
adequately documented, verified, and
validated, they have also been unable to
establish the energetics of a CDA and thus
have also not established the adequacy of
the containment of the source term for
post accident radiological analysis.

Neither Applicants nor Staff have given
sufficient attention to CRBR accidents other
than the DBAs for the following reasons:

a)

b)

c)

[deferred]

Neither Applicants' nor Staff's analyses
of potential accident initiators,
sequences, and events are sufficiently
comprehensive to assure that analysis of
the DBAs will envelop the entire spectrum
of credible accident initiators,
sequences, and events.

Accidents associated with core meltthrcugh
following loss of core geometry and
sodium-concrete interactions have not been
adequately analyzed.



Q.4:

A.4:

d) Neither Applicants nor Staff have
adequately identified and analyzed the
ways in which human error can initiate,
exacerbate, or interfere with the
mitigation of CRBR accidents.
The accident discussion at this phase focuses on Appendix
J of the Final Supplement toc the FES, NUREG-0139,

Supplement No. 1 (henceforth "FSFES").

Dr. Cochran, are you familiar with Staff's NEPA analysis
of the risks of potential accidents associated with the
CRBR?

Yes.

Where is this analysis set forth?
Primarily in Chapter 7 and Appendix J of the FSFES,
although some paragraphs from Chapter 7 of the 1977 FES

have been retained, including the conclusions in §7.1.4.

Do you have general criticisms of Appendix J?

Yes. The methodology in Appendix J is crude by today's
standards, and the assumptions behind it (and the input
data) are not supported by any substantive analysis.

While it presents estimates of the absolute probability of
CRBR accidents, these estimates are backed up by no
calculations and no event tree/fault tree analyses as one

finds in risk assessment analyses such as the Reactor



Safety Study (WASH-1400) and CRBRP-1. No operating data
are offered in support of its conclusions, and there are
no quantified estimates of the uncertainty associated with
the probability estimates. It must be remembered that
WASH-1400, which contained an incomparably more detailed
analysis of accident probabilities for two actual LWRs
(and which is, incidentally, the direct progenitor of
virtually all nuclear risk assessment work) was severely
criticized for making unsupported assumptions, for failing
to properly assess uncertainty and for its factual
inscrutability. For these reasons, the NRC ultimately
repudiated WASH-1400's absolute probability predictions.
Yet, compared to Appeniix J, WASH-1400 was a model of
scientific analysis. Appendix J is not even supported by
a plant-specific risk assessment. 1Its assumptions are not
just unsupported by rigorous analysis; for the most part,
they are not even presented for evaluation. If WASH-
1400's probability estimates were unreliable, as the
Commission correctly concluded, then the probability
estimates in Appendix J are far more so. There is no
reason to accept these on faith, and very little beyond
faith is offered.

Moreover, the Staff attempt to quantitatively assess
the uncertainty associated with the estimates for various

gquantitative accident probabilities and consequences



Q.6:

presented in Appendix J is a one-sentence conclusory
statewment (FSFES, p. J-24) which is unsupported in the
document by rigorous analysis. Probably the most serious
criticism of WASH-1400 from the scientific community was
its failure to assess or properly acknowledge the very
large uncertainties attached to absolute probability
predictions. Those uncertainties, which have been
estimated to be as large as a factor of 100 in some cases,
must be much greater for predicting CRBR accident
probabilities, since the body of relevant operating data
for LMFBRs is far less than for LWRs and since, for lack
of a plant-specific assessment, the report is almost
totally based on conclusory statements that can most
charitably be characterized as "engineering judgment."
Without some reasonable and scrutable assessment of the
uncertainties inherent in these predictions, they are

simply arbitrary and meaningless.

Do you know whether the NRC Staff performed any
calculations, reviewed operating data for other
facilities, or did any plant-specific assessment of the
reliability of the CRBR systems to back up the probability
estimates presented in Appendix J?

According to the NRC Staff, with only three exceptions

(WASH-1400 for PWR auxiliary feedwater reliability and the



Q.72

A.7:

probability of loss of offsite power, and NUREG-0460 for
the frequency of anticipated transients without scram for
typical LWRs), they did not. NRDC asked the Staff in
discovery to identify the documents relied upon for each
of the principal probability assessments in Appendix J.
(See Staff Response to NRDC's 27th Set of Interrogatories,
Oct. 1, 1982, pp. 53-70.) 1In almost every case, the Staff
responded under oath that it relied on no "specific”
documents for any of the conclusions presented, instead
relying generally on the "cuamulative knowledge" of the
Sstaff and its consultants in general, or a similar
response. While "engineering judgment" or "cumulative
knowledge" is valuable for many purposes, it is not
sufficient to support predictions of the probability of
serious accidents in a plant as complex and untested as

the CREBR.

Have you been limited in your ability to independently
assess the probability of accidents beyond the design
basis for CRBR?

Yes, independent assessment has been greatly hindered.

The probability of a catastrophic accident in any plant is
a function of the plant design, the potential for
equipment malfunction and human error, and the reliability

of its many complex systems and components. The CRBR is



the first plant of its kind. Applicants have done much
work in assessing the reliability of the CRBR design,
primarily as part of Applicants' Reliability Program (see
PSAR, Appendix C). The document known as CRBRP-1 is
another prominent example. Applicants have underway a
comprehensive probabilistic risk assessment (PRA) of the

CRBR and preliminary results have been presented to the

ACRS and the Staff (cf., Letter from John R. Longenecker,

CRBR Project to Paul S. Check, USNRC, June 21, 1982, subj:

Probabilistic Risk Assessment (PRA) Program Plan).

However, the scope of this LWA-1 proceeding has been
limited to exclude inquiry into what are termed the
“"details" of the CRBR design. CRBRP-1 has been expressly
excluded from consideration. In my judgment, no reliable
estimate of CRBR accident probabilities can be made within
the present scope of the LWA-1 proceeding and without
reviewing the CRBR design in some detail. This has not

been possible at this stage.

Do you believe that the analysis in Appendix J is
realistic and adequate to support Staff's conclusions
regarding consequences of Class 9 accidents, namely "that
CRER accident risks would not be significantly different
from those of current LWRs..." and that "the accident

risks at CRBR can be made acceptably low." (Appendix J, p.



Q.9:

Please proceed to discuss some of the specific probability
estimates. To begin, what frequency of occurrence did the
NRC staff assign to core degradation due to LOHS (loss of
heat sink) events for CRBR and what rationale did the
staff give for its estimate?
Staff assigned a frequency of core degradation due to LOHS
events of less than 1074 per reactor year (i.e., one
chance in 10,000 per reactor year). Staff cited three
principal factors for this result:
1. A "general consideration of typical achievable PWR®
auxiliary feedwater system reliabilities;"
2. The "potential for common cause failures;"
3. The potential for achieving "high reliability in
final design and operation through an effective
reliability program." (FSFES, pp. J-3, -4.)
While the three factors above are all listed as the bases
for the estimated LOHS probability, only the first -- PWR
auxiliary feedwater system reliability -- serves as the
basis for Staff's quantified estimate. The role the other
two factors play in the choice of the 10'4/year estimate
is discussed only in the most general qualitative terms,

e.g., "... unavailability estimates for ... heat removal



Q.10:
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systems have been set high enough to include allowance for
potential common mode failures" (Appendix J, p. J-22).

The choice of auxiliary feedwater system failure as the
controlling failure mode is not justified. 1In other
words, there is no reason to believe that failures in
systems other than auxiliary feedwater may not contribute
significantly to the LOHS probability. A fault tree
analysis is necessary to justify limiting the discussion
to auxiliary feedwater reliability.

In order to illustrate the complexity of this issue,
consider the generalized fault model for the shutdown heat
renoval system for CRBR taken from CRBRP-1, Vol. 2,
Appendix II, p. 2-14 to 2-22 (attached to my testimony as
Exhibit 1). This fault tree, which is developed to the
system (or subsystem) level rather than the more detailed
component level as in the WASH-1400 case, can be
considered applicable to a reactor of the general size and
type as CRBR. Clearly, it takes a leap of faith to
conclude that the failure rate of the auxiliary feedwater
system controls the overall frequency of core degradation

due to LOHS events.

Setting aside your view that there is no hasis for
concluding that the failure rate of the auxiliary

feedwater system is controlling, do you agree with the



A.10:

_

Staff's estimate of the feedwater system reliability?
Explain your answer.

First, I should note that Staff claims that its estimate
of the probability of LOHS events was based on independent
analyses, primarily by William Morris of the Staff and
Staff consultant Edward Rumble of Science Applications
Inc., (SAI), each using a different base of information
(Deposition of William Morris, Oct. 12, 1982, pp. 24-25).

Dr. Morris claimed his estimate is based on the
reliability of auxiliary feedwater systems in PWRs over
the years as documented in the Standard Review Plan for
LWR feedwater systems (Morris, Deposition of Oct. 12,
1982, pp. 23-24).

Mr. Rumble also claimed his estimate was based on
reliability studies of PWR auxiliary heat removal systems,
the Accident Delineation Studies (Phases 1 and 2) (NUREG-
CR-1407 is Phase 1) prepared by Sandia for NRC-NRR, and
the study CRBRP~1 (which is beyond the scope of the LWA-1
proceeding). Mr., Rumble said these estimates were what he
believed should be achievable, not necessarily what has
been achieved to date (E.R. Rumble, private telephone
communication, July 27, 1982, as noted in T.B. Cochran
Memo to Files, July 27, 1982).

I do not agree with Staff's estimate or Staff's

underlying analysis. First, LOHS fault trees for CRBR
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developed in CRBRP-1 differ from those of a PWR as
developed in WASH-1400, and consequently there is no
obvious correlation between PWR system reliabilities and
the core degradation frequency due to LOHS accident
scenarios in CRBR. This can be seen by comparing the
generalized fault models for CRBR shutdowr heat removal
(see CRBRP-1, Vol. 2, Appendix II) with the fault models
for a PWR (see WASH-1400, App. II).

Staff claims that its estimate of 10'4/year is based
on "typical achievable PWR auxiliary feedwater system
reliabilities" (Appendix J, p. J-4). If this is so, there
must be wide variations in achievable feedwater system
reliability. For example, the RSSMAP (Reactor Safety
Study Methodolcgy Applications Program) report for Calvert
Cliffs (NUREG/CR-1569) concluded that the prcbability of
core melt for Calvert Cliffs was 1 chance in 2400 per
reactor year, largely due to unreliabilities in the
auxiliary feedwater system and failure of backup heat
removal methods. This result is a factor of 4 larger than
the Staff's alleged "upper bound" result for CRBR. No
justification has been presented for concluding that he
CRBR auxiliary feedwater system wil)l be more reliable than
Calvert Cliffs by at least a factor of four. Furthernore,
there is a serious question about the comparability of PWR

operating data in this area to the CRBR. It should be
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-

noted in this connection that the authors of the
Applicants' risk assessment work felt that the WASH-1400
data could not be applied to the question of
unavailability of decay heat removal systems for CRBR.
Instead, a fault tree analysis was conducted to determine
the system availability. (CRBRP-1, Vol. 2, at III-3.)
There is no basis for concluding that CRBR's
auxiliary feedwater system will be "typical" in its
reliability. The conservative assumption to make at this
juncture might be to assume that CRBR's auxiliary
feedwater system will be no better than Calvert Cliffs'
system. Moreover, since CRBR's Decay Heat Removal System
(DHRS) is dependent upon AC electrical power, it cannot be
assumed to be significantly more reliable than PWR DHRSs;
according to Staff (FSFES, pp. J-3,4), a principal
unreliability in PWR decay heat removal systems is not in
system failures per se but in loss of offsite and onsite
AC power. Thus, if Staff is correct, the ability of the
CRBR DHRS to operate at "normal" temperature and pressure
(whereas PWR DHRSs can operate only at low pressure)

should not have a major impact on overall risk.

Are there other CRBR heat removal systems that are

important in terms of the comparability between the
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frequencies of core degradation in CRBR and PWRs due to
loss of heat sink (LOHS)?

What I noted above was that one cannot tell the degree of
contribution that various comporent failures have on the
overall failure rate without a detailed fault trec
analysis. However, it is evident that there are other
CRBR heat removal components whose failure rates are not
necessarily comparable to PWR systems. The steam
generators are an example. There is no discussion
whatever in Appendix J of the contribution of steam
generator failure to the overall risk of LOHS, nor of the
possible mechanisms or modes of failure considered.
Urlike an LWR, the steam generators in an LMFBR, such as
CRBR, reprecsent a location where significant amounts of
sodium and water are in close proximity. CRBR event
sequences can be postulated, e.g., propagation of steam
generator tube failures, where sufficient water and sodium
can be brought together in such a manner as to create a
sodium-water reaction coupled with a hydrogen reaction,
resulting in loss of the shutdown heat removal function

(see generally CRBRP-1, Appendix VIII).

The General Accounting Office in a recent letter to
Congress was highly critical of DOE's failure to conduct

complete and thorough tests of the steam generators to be

used in the CRBR, in spite of the fact that steam




Q.12:

A.1l2:

-16-

generators for LMFBRs have had a history of serious
technical problems and the fact that development and
demonstration of reliable steam generators have been and
still are one of the most significant technical problems
facing the CRBR project. (Letter from Charles A. Bowsher,
Comptroller General, to Congressmar John D. Dingell, May
25, 1982, GAO/EMD-82-75, attached as Exhibit 2).

In sum, because of the inherent differences in the
shutdown heat removal systems, e.g., steam generators,
between PWRs and IMFBRs introduced by the use of sodium
coolant in an LMFBR, it does not directly follow that the
frequency of core degradation due to LOHS events in PWRs

is directly transferrable to LMFBRs.

How did Staff treat the contribution of pipe rupture
failure as a contributor to the core disruptive frequency?
The frequency of large pipe breaks (loss-of-coolant
accidents, or "LOCAs") is pivotal to an assessment of the
risk of accidents at CRBR or a reactor of the general size
and type. A large pipe break in the cold leg (and perhaps
the hot leg, as well) would likely lead to =—ore disruption
and serious offsite consequences. It is an important
determinant in whether the CRBR site is suitable. Staff
states:

Eecause of the high boiling pcint of sodium,
the CRBRP primary cnolant system would
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operate at significantly lower pressures than
LWR primary coolant systems. This reduces
the frequency of large ruptures in the
primary coolant system. To further ensure
that large breaks cannot occur and cause core
damage, implementation of preservice and
inservice inspection of the primary coolant
boundary and a leak detection system will be
required. 1In addition, a guard vessel will
be included tu prevent unacceptable leakage
from large portions of the primary coolant
system. For these reasons LOCAs are not
considered credible (i.e., design-basis])
events at CRBRP. The frequency assumed for
LOHS adequately bounds the LOCA contributions
to core disruption frequency.

(FSFES, p. J.4, emphasis supplied.) When asked to
identify every document relied upon by Staff for its
conclusicn above that "LOCAs are not considered credible
... events at CRBRP," Staff stated:

The cumulative knowledge of the Staff and its
consultants rather than a specific document
were relied upon by the Staff for its
conclusions in Appendix J regarding whether
LOCAs are DBAs for CRBR. This issue was also
discussed in the SSR and the Staff's prefiled
testimony for the site suitability hearings.

(staff Response to Interrogatory 33, 27th Set, Oct. 1,
1982, p. 58.) I take this answer to mean that Staff has
no documentation or written analysis demonstrating that a
LOCA is a low probability event for the CRBR.
In the 1982 SSR, Staff stated:
It is the staff's opinion, based on the

following considerat: ons, that the heat
transport system can be designed for a high
level of integrity and for continued
assurance of this integrity throughout the
operating history of the plant. The
specifications include stringent
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nondestiuctive examination requirements. The
material is characterized by high fracture
toughness and corresponding large critical
flaw size, a negligible growth rate of
postulated defects and the probability of
throughwall growth rather than elongation of
defects. The system has low stored energy
and is monitored by sensitive leak detection
instruments. The staff preliminary
conclusion is that double ended rupture of
the CRBRP primary cold leg piping (an event
that could potentially lead to a CDA unless
otherwise mitigated) need rot be considered a
design basis event. This conclusion is
conditioned on an acceptable preservice and
inservice inspection program, a material
surveillance program, continued research and
development verifying material degradation
processes, and verification of leak detection
system performance. Thr2 staff considers it
feasible to implement programs to satisfy
these requirements. The staff intends to
continue its review of the sodium cold leg
piping to insure that the issues are resolved

properly.

Because of its higher operating temperature,
the same conclusions have not yet been
reached concerning the hot leg piping (995°
vs 730° F). The staff has studies underway
to evaluate the potential for and
consequences of hot leg piping ruptures.
Preliminary results obtained so far indicate
that this event has more benign consequences
with respect to core thermal conditions than
the cold leg rupture. For example, a hot leg
pipe rupture followed by a scram and a pump
trip and normal flow coastdowa does not
appear to lead to boiling in the core.
Analyses of this event are continuing and the
results will be factored into any future
requirements to assure that hot leg pipe
ruptures, like the cold leg case, need not be
considered as events that would lead to a
CDA.

(1982 SSR, pp. I1I-8 to 11-9.)
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A.13:

Do you agree with Staff's assessment, as stated above, of

the pipe rupture probability, and, if not, what is the
basis for your disagreement?

I disagree with the Staff assessment. In this regard, it
is extremely instructive to compare Staff's analysis with
the analyses conducted by D. O. Harris of the Palo Alto
office of Science Applications, Inc. (SAI), for the CRBR
Project office in the 1977-78 period. SAI was a
consultant to the CRBR Project in the development and
application of the fault tree/event tree methodology for
assessing the reliability of CRBR systems as published in
CRBRP-1, March 1977, and continued work for DOE on a
variety of CRBR risk assessment issues through early 1979
and perhaps beyond. Staff consultant Rumble is a Vice
President of SAI at the same Palo Alto office and has
stated to me that he relied in part on CRBRP-1 for his
assessment of the core degradation freguency which appears
in Appendix J of the DSFES (and therefore the FSFES).

I have not been permitted to address that work in
this hearing because, of course, it involves the "details"
of the CRBR design. Only the most general conclusions
have been presented in Appendix J.

In what appears to be a final risk assessment task
report, obtained by NRDC under the Freedom of Information

Act, D.O. Harris of the SAI Palo Alto office summarized



the result of SAl's assessment of the CRBR pipe rupture

probability (Harris, D.O., "Relative Pipe Rupture

Probability for the Primary Heat Transport System of

CRBRP," Nov. 13, 1978, attached as Exhibit 3 to this

testimony).

Harris's analysis appears to be based on the
assumption that the primary large pipe failure mechanism
is fatigue crack growth due to cyclic stress imposed on
defects introduced prior to service, hence other potential
sources of failure were not considered. 1In this respect,
Harris's analysis appears similar to that conducted in
CRBRP-1 (Vol. 2, App. III, p. III-112). In the Harris
analysis, calculated relative probability of pipe rupture
in CRBR compared to that of PWRs was primarily a function
of
a) probability of having a defect, which in turn was a

function of the number and characteristics of the weld
joints, Because the appropriate normalization was not
known, separate calculations were made using weld
volume, weld area, and weld length as the basis of
normalization.

b) the initial crack size and depth distribution. Because
the appropriate crack distribution was not known,
separate calculations were made using four crack
distribution expressions.

The differences between Staff's assertions and the SAI

anlysis are important. Staff's conclusion that the CRBR

cold leg pipe break is incredible (i.e., beyond the design

basis) is based in part on the fact that there will be




"

preservice and inservice inspection programs. Such
programs have been in place for light water reactors for
some time. The SAI analysis assumed equivalent
effectiveness for the inspection programs for both CRBR
and PWR in each calculation of the relative probability of
pipe break failure of the two. This is the approriate way
to treat the subject. Staff offers no evidence that any
relative difference in the CRBR and PWR surveillance
programs would have a significant effect on the crack
distributions in CRBR piping relative to that in PWRs.

SAI found that "[w]ith the present state of
knowledge, it is not possible to ascertain the controlling
parameters" that govern the relative CRBR/PWR pipe break
frequency. SAI found a wide range of values varying from
0.0186 to 11.62 (i.e., three orders of magnitude) in the
ratio of CRBR pipe failure to PWR pipe failure depending
on the assumptions made. In fully 13 out of 36 cases
(36%) analyzed, the probability of CRBR pipe failure
exceeded the probability of PWR pipe failure.

Furthermore, the probability of PWR failure was found to
be strongly design dependent, varying by as much as a

factor of 14 among the three PWRs analyzed.
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In conclusion, the Staff analysis of the pipe break
probability is nothing more than a series of unsupported
assumptions that appear to be in conflict with a more
rigorous CRBR-specific analysis. The SAI analysis does
not support the conclusion that a LOCA is "incredible" for
the CRBR. Morecver, as evidenced by the SAI analysis,
i.e., the lack of understanding of the controlling
factors, the fact that the CRBR pipe break frequency may
be as much as 12 times higher than that in a PWR, and the
fact that the frequency is a strong function of the nurber
and characteristics of the pipe welds, which are design
dependent, the Staff conclusion that a cold (or hot) leg
pipe rupture is not credible in a reactor of the general
size and type of CR3BR is not substantiated by rigorous

analysis. It should be rejected.

Do you agree with Staff's analysis of common mode
failures?

The one sentence devoted to common cause failure hardly
qualifies as "an analysis." LOHS failures due to common
causes are but one manifestation of a larger class of
failures that fall under the general category of systems
interaction (SI). Systems interaction is presently the
subject of two unresolved safety issues (USI3) -- namely

A-17, "Systems Interaction in Nuclear Power Plants," and



A-47, "safety Implications of Control Systems." The NRC

has sponsored four separate evaluations of systems
interaction in an attempt to develop an acceptable
methodology for reviewing final designs for adverse
systems interactions. These four studies are:

1. NUREG/CR-1321, "Final Report -- Phase I Systems
Interaction Methodology Applications Program,"

G. Boyd, et al., Sandia National Laboratories, April
1980.

2. NURE(/CR-1896, "Review of Systems Interaction
Methodologies, " P. Cybulskis, e+t al., Battelle
Columbus Laboratories, January 1981.

3. NUREG/CR-1859, "Systems Interaction: State-of-the-
Art Review and Methods Evaluation," J.J. Lim, et
al., Lawrence Livermore Laboratory, January 1981.

4. NUREG/CR-1901, "Review and Evaluation of System
Interactions Methods," A.J. Buslik, et al.,
Brookhaven National Laboratory, April 198l1.

The NRC Staff's evaluation of these four reports is
summarized in the periodic "TMI Action Plan Tracking
System Report" as follows:

State-of-the-art review concluded that no

single method presently exists in a form that

can be used to perform an adequate review for

adverse SI.

Thus, it can be fairly concluded that an adequate systems
interaction review of CRBR could not have been

conducted. Moreover, such a review requires a final
design, which is not yet available for CRBR. It should be
noted that three of the SI reviews above attempted

unsuccessfully to evaluate SI in actual past events
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involving SI, including the Browns Ferry fire in 1975, the
TMI-2 accident in 1979, the Browns Ferry partial scram
failure in 1980, the pressurizer relief valve failure at
Beznau in 1974, the temporary loss of decay heat removal
at Davis-Besse in 1980, the loss of DC control power and
diesel generator fire at Zion in 1976, and the Crystal
River LOCA in 1980.

In addition, common mode failures and other forms of
systems interaction involve more than just hardware
failures. Also involved are external events (such as
seismic events and hurricanes), human error (including
errors of omission and commission, and including not only
operations but design, fabrication, installation,
maintenance, and testing), and design flaws. The design
of the control room and any auxiliary control panels or
remote shutdown locations, and actual operating,
emergency, maintenance, and test procedures can also
impact on systems interactions.

In sum, the effect of potential common mode failures
on CRBR accident probabilities involves complex issues
that the technical community has been wrestling with for
years, thus far without notable success. There is no
substantive basis for Staff's broad-brush assertion that
"[tIhe foregoing estimates of frequencies and risk

associated with CRBR have included allowances for
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uncertainties. For example, unavailability estimates for
shutdown and heat removal systems have been set high
enough to include allowances for potential common cause

failures." (Appendix J, p. J=22.)

In estimating the quantitative probability of CRER
accidents, can credit be assigned for an "effective
reliability program"?
In my opinion, it is not possible to assign any particular
value to the level of "reliability" to be achieved. No
CRBR-specific procgram has been presented by Staff; no
precedent is cited for an "effective reliability program"
for any other plant and no criteria are presented.

Finally, such assertions about the achievability of
high reliability must be taken in the context of the most
recent construction and design exper’aence. This body of
experience includes widespread problems at Diablo Canyon,
Zimmer, and Midland. This experience is scarcely cause
for confidence.

For all the reasons given above, 1 conclude that the
NRC Staff's estimate of the frequency of core degradation
due to LOHS events is optimistic, unsupported by rigorous

analysis, and fails to properly account for uncertainties.
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Turning now to other contributors to the probability of

core disruption, what assumption did the Staff make with
regard to the probability of simultaneous failure of both
reactor shutdown systems?

The Staff assured that "there are sufficient inherent
redundancy, diversity, and independence in the overall
shutdown system designs to expe~*t an unavailability of
less than 10‘5 per demand," and concluded that "the
combined frequency of degraded core accidents initiated by
ULOF and UTOP events is less than 10”4 per reactor"

(FSFBS: po J-40 5) .

What is the basis for the Staff estimate?

Beyond the explanation on pages J-4,5 of the FSFES, Staff
claimed the value of 10“4 per year was a bounding value
based primarily on LWR experience &s published in NUREG-
0460, "Anticipated Transients Without Scram for Light
Water Reactors." 1In Vol. 1, Section 4.3 of NUREG-0460, an
estimate of 2x10™%4 per year for the frequency of ATWS for
typical LWRs was given. Staff also stated, "Because the
[CRBR shutdown systems] design and the reliability program
are not final they have not been definitive in making the
reliability estimate." (Staff Response to Interrogatories
36, 37, 38, 27th Set, Oct. 1, 1982, p. 60.)

Staff Witness Morris claimed that Mr. Rumble of SAI
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may have had a different basis for arriving at the value
of 1074 per year (Deposition of Staff Witness Morris, Oct.
12, 1982, p. 43).

Staff Witness Rumble said the basis for his estimate
of the scram reliability of 10~5/demand at DSFES, p. J-4,
was based primarily on NUREG-0460; however, several other
studies ware mentioned as well. Mr. Rumble stated he was
not familiar with the Commission's ATWS Policy
Statement. (Edward Rumble, private communication, July
27, 1982, as recorded in Memo to files ot T.B. Cochran,

July 27, 1982.)

Do you agree with the Staff conclusion that 10-4 per year
is a conservative "upper bound" frequency of degraded core
accidents initiated by ULOF and UTOP events in CRBR and,
if not, what is the basis for your disagreement?

I do not agree. I believe 10-3 per year would be a
conservative upper bouad based on the Commission's LWR
analysis in the Commission's Proposed ATWS rule for LWRs
(46 Fed. Reg. 57521, Nov. 24, 198l1)(see Tr. 2845,
Cochran). While 10'4/year might ultimately be shown to be
appropriate, in light of the current absence of the
detailed CRBR failure mode and effects analysis for the
shutdown systems and consideration of effects of common

mode failure, including, for example, seismic induced
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scram failures, there is at this time no basis for

selecting a value larger than 10"3 per year.

What assumptions did Staff make with regard to the
probability of core degradation as a consequence of fuel
failure propagation?

staff assumed that "the CRBR fuel design will be required
to have an inherent capability to prevent rapid
propagation of fuel failure from local faults" (FSFES,

p. J-4) and that the frequencies attributed to LOHS, UTOP,
and ULOF events adequately bound the contribution to core

disruption frequency from fuel failure propagation (FSFES,

Po J"S) .

Has Staff provided adequate justification for this
assertion, and what is the basis for your conclusion.

I do not believe there is an adequate basis for this
conclusion. Staff has not developed the specific
requirements or any associated criteria or confirmatory
programs to prevent rapid propagation (details of the
systems to prevent propagation of fuel failure are not
final at this time), and Staff could cite no documentation
for the conclusion that the core disruption frequency due
to fuel failure propagation is bounded by 1074 per year

(Response to Interrogatory 39, 27th Set, Oct. 1, 1982, pp.
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62-63).

What agsumption did Staff make with regard to the
conditional frequency that a CDA once initiated would be
energetic?

Staff developed four categories of primary system failure
as a function of the energy associated with disruption
(FSFES, p. J-5,6) and assigned a probability of primary
system failure by excessive mechanical and/or thermal
loads resulting in continuous open venting into the upper
containment through failed seals (Category 1V) of

approximately 0.1 per CDA (FSFES, p. J-6).

What basis did staff give for this assumption?

In response to interrogatories asking for all documents
relied on to support this conclusion, Staff claimed that
this estimate was based on "the Staff's general knowledge
of and experience with the extensive research on the
phenomena that may occur in a core disruptive accident
««+", but refused to cite any documents. (Staff Response

to Interrogatory 43, 27th Set, Oct. 1, 1982, pp. 66-67.)

Do you have any basis for disagreeing with Staff estimate?
There is inadequate documentation to support the Staff's

estimate, which may be correct, incorrect, conservative,
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or nonconservative.

What assumptions did the NRC Staff make regarding
containment integrity in its analysis of CDAs?

Staff assumes that mitigating systems, principally the
containment annulus cooling and vent/purge systems, will
have an unavailability of less than or equal to 1 in 100
per demand. Staff also assumes that the unavailability of
containment isolation will be equal to or less than 1 in

100 per demand. (FSFES, pp. J=6, =7.)

Do you agree with these estimates and, if not, why not?
If Staff is correct that loss of offsite and onsite AC
power dominates the failure probability for LOHS events,
such a failure could also cause the failure of the
mitigating systems. Staff has not accounted for this
common failure mode.

Staff Witness Rumble stated that the basis for the
102 per demand for containment failure was based on
estimates of LWR containment failure of 3x10~3 (Edward
Rumble, private telephone communication, July 27, 1982, as
summarized in Memo to Files of T.B. Cochran, July 27,
1982). As noted in the Union of Concerned Scientists'
comments on the DSFES (letter from Steven C. Sholly to

Paul Check, 13 Sept. 1982; FSFES, p. N-50), the operating
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history cf PWRs and BWRs in the United States does not
support the assumed unavailability result of 10~2 per
demand. A review of actual experience through 1980 was

reported in Nuclear Safety (Michael B. Weinstein, "Primary

Containment Leakage Integrity: Availability and Review of

Failure Experience," Nuclear Safety, Vol. 21, No. 5,

September-October 1980) and concluded that the overall
availability of containment integrity was about 0.&5
(i.e., an unavailability of 15 in 100 per demand). “his
experience base would dramatically affect the Staff's risk
analysis of CRBR. Using LWR experience would appear to
increase th: estimate for contaiment failure by a factor
of 15. Even if the value for PWRs alone is used, the
result is only 0.96 (i.e., 4 in 100 per demand
unavailability factor). Obviously, if a Category IV CDA
(as discussed by Staff) occurs with a breach in
containment integrity, a very large release to the
environment will occur. Use of actual experience is
certainly to be preferred as contrasted with the very soft
results obtained from the Staff's "analysis." It has not
been shown that there are substantial differences between

CRBR and the LWRs that form the present experience base.
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In addition, it should be noted that the assumption

of the failure of the mitigating systems discussed above
(the containment annulus cooling and vent/purge systems)
will also dramatically affect source term assumptions for
the CRBR plant. Such failures will also increase the
failure probability of the primary containment since lack
of annulus cooling will cause a more rapid pressure rise
and an earlier failure of the primary containment. This
allows less time for natural processes to operate to
reduce the airborne source term in the containment, and
the postulated failure of the vent/purge system will also
increase the source term for containment release
substantially, especially for particulates and aerosols.
Staff's analysis is inadequate in its failure to
address the points noted above and the concomitant large

uncertainties inherent in the Staff's assumptions.

Turning now to the estimates of the consequences in death
and injury of CRBR accidents greater than the design
basis, are tre Staff's estimates presented in Appendix J
likely to be accurate? Explain your answer.

No, and there are several reasons. First, Staff's assumed
radiocactivity source terms are not supported by analysis
or documentation. When asked the basis for Staff's

estimate of the head release fractions selected in Table
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J.3 at p. J-10, including all analytical calculations and
documentation, Staff stated:
The head release fractions (Table J.3) were
selected on the basis of judgement from
consideration of general LMFBR research of
energetic CDAs involving a bubble of
vaporized fuel material rising against the
reactor vessel head, giving consideration
also to the relative volatilities of
different types of fission products and other
materials. The selections were therefore not
based on a set of analytical calculations or
on any specific documents.
(staff Response to Interrogatory 53, 27th Set, Oct. 1,
1982, p. 77.)

The release fractions associated with CDAs are highly
design dependent. The Staff "judgements," based on no
analysis or documentation, represent speculations, and the
uncertainties in some of the estimates, e.g., Pu release
under Category IV, could be at least a factor of 3.

Second, the CRAC model utilized by Staff assumes the
LDSO/GO (lethal dose to 50% of the exposed population
within 60 days) is 510 rads. 1In my opinion, this
assumption is unrealistic. This dose-response level is
associated with a dose-response curve depicted graphically
at page 9-4 of Appendix VI of WASH-1400. This dose-
response curve, however, assumes that the victims receive
"supportive treatment," which includes barrier nursing,

copious use of antibiotics, massive transfusions, revarse

isolation, and other special sterile procedures. WASH-
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1400 estimated that the entire medical capability of the
United States could provide such treatment to no more than
2,500-5,000 persons. WASH-1400 failed to address,
however, how the victims of the highest exposures would be
identified when there will be many others who will be
suffering symptoms of radiation sickness (such as
prodromal vomiting) from lesser exposures.

There is considerable controversy over the use of the
510 rads LDSO/GO' The Risk Assessment Review Group
(NUREG/CR-0040, "Risk Assessment Review group Report to
the U.S. Nuclear Regulatory Commission," Harold W. Lewis,
Chairman, September 1978) concluded that scientific
opinion supports a range from 400-600 rads. This range
could cause a factor of two change either way in the
number of early fatalities. Moreover, the Risk Assessment
Review Group concluded with regard to supportive treatment
that "the ability to carry out such intervention has not
only not been demonstrated, but isn't even well planned at
this time" (NUREG/CR-0040, p. 19). Changing the LDsp/60
from 510 rads for "supportive treatment" to the level of
"minimal treatment,"” i.e., 340 rads, could increase the
number of fatalities by a factor of two to four (WASH-
1400, Appendix VI, p. 13-50; NUREG-0340, pp. 26-28).

Other groups have used more realistic dose-response

relationships which are closer to the "minimal treatment"”
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curve used in WASH-1400. The California underground
siting study used an LDgg/gp for minimal treatment of 286
rads and for supportive treatment of 429 rads
(Subcommittee on Energy and the Environment, House
Committee on Interior and Insular Affairs, "Reactor Safety
Study Review," Serial No. 96-3, 1979, p. 366, attachment
to letter dated 21 February 1979, from Bryce W. Johnson,
Peter R. Davis, and Long Lee to Hon. Morris Udall, p. D-
7). In addition, the "Accident Evaluation Zode" (AEC)
used to calculate health effects in CRBRP-1 utilizes an
LDgg/gq ©f 350 rems (SAI-078-78-PA, Z.T. Mendoza and R.L.
Ritzman, "Final Report on Comparative Calculations for the
AEC and CRAC Risk Assessment Codes," Science Applications,
Inc., December 1978, p. 3-6 and 3-8).

Third, the CRAC code contains several "hidden"
assumptions regarding the cancer risk estimator for latent
cancers, including an assumption tha: the cancer risk at
low dose is a function of dose rate. The net effect of
these assumptions appears to be to reduce the estimate of
latent cancer fatalities (exclusive of thyroid cancers) by
a factor of 2 to 2.5 compared to the estimate one would
obtain using 135 x 1078 potential cancer deaths per
person-rem, which Staff claims to use for estimating
offsite health effects (FSFES, p. 5~13). Furthermore, a

number of experts, including Radford, Morgan, Gofman,



Stewart, Mancuso, Kneale, and Tamplin, believe the Staff
cancer risk estimator, 135/106 person-rem, is low, or
probably low. Their own estimates of the cancer risk
vary, but range from a factor of 3 (Radford, Edward,

Science 213, 602 (7 August 1981), to a factor of 7

(Morgan) to a factor oi 28 (Gofman, John W., Radiation and

Human Health (Sierra Club Books, San Francisco, 198l1), p.

305) times greater than the Staff's estimate of 135/106
person-rem for fatal cancers due to whold body low-LET
exposure.

Fourth, the source terms used by the NRC Staff in the
CRBR accident consequence calculations appear to ignore
any possible common cause failure of the containment
annulus cooling and/or filtered venting systems.
Certainly both of these systems are dependent upon offsite
and onsite power supplies, and both will fail if all power
is lost. On this basis, as noted previously, it makes
little sense to largely ignore common cause failures
invclving these systems, as Staff has done. 1If the
containment annulus cooling system fails, this will
shorten the time between initiation of a CDA and failure
of the primary containment. This affects decay of
radionuclides that make up the source term and reduces the
time available for natural processes such as gravitational

settling and aerosol agglomeration to reduce the source
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term. Failure of the filtered venting system shortens the
time between primary containment failure and secondary
containment failure and also increases the source term
when the containment fails. In particular, the source
term for particulates and radiociodines will be greater if
these systems fail. This scenario will result in a larger
source term for release to the environment and will result
in more serious consequences than predicted by the NRC
Staff analysis.

Another consequence of assumption of the containment
annulus cooling and filtered venting systems is a greater
release of Lanthanide group radionuclides, including Pu-
239, These long-lived radionuclides will certainly have
an impact on cancer fatalities and on land contamination
(and related interdiction criteria).

What is Staff's position regarding the potential for a
nuclear explosion in the CRBR?

In comments on the DSFES, Ohio Citizens for Responsible
Energy (OCRE) asserted that "LMFBRs can suffer criticality
accidents that can cause nuclear explosions as shown by

The Accident Hazards of Nuclear Power Plants by Dr.

Richard E. Webb" (FSFES, p. N-10).
Do you agree with Staff's position? Explain your answer.
No. Staff is incorrect in this regard as evidence by

Staff's and Applicants' own characterizations of CCAs as
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explosions. In testimony before the Senate Subcommittee
on Nuclear Regulation of the Committee on Environment and
Public Works, (attac*:d as Exhibit 3), DOE and NRC Staff
witnesses discussed environmental and safety matters
related to the CRBR, including "hypothetical core
disruptive accidents (HCDAs)," "core meltdowns and
energetic disassembly,"” and design basis accidents.
During the course of this testimony the following exchange
took place between Senator Bumpers and Edson G. Case, then
Acting Director, Office of Nuclear Regulation at the NRC:

Senator Bumpers: May I ask one

question at is an energetic

disassembly? 1Is that an explosion?

Mr. Case: In layman's terms, it would be

called an explosion. Yes sir. (Exhibit
1, p. 19)

Later in the same hearings the following exchange took place
between Senator Bumpers and Eric S. Beckjord, Director of the
Division of Reactor Development and Demonstration at ERDA.

Senator Bumpers: Mr. Beckjord, what are
the probabilities by ERDA's estimates of
an explosion occurring in a breeder
reactor plant?

My Beckiorgz That would be the same
order, -~ per reactor year. I might add
thet one of the margins that is to be
included in this plant design is the
capability to withstand a very sharp
explosion. The words "energetic
disassembly"” came up earlier. Maybe that
18 overly technical, bu: we hva been in
discussions with the Nuclear Reguiatory
Commission on the amount of energy, the
amount of explosive force that must be




-39~

accomodated within the structure. That
matter is not settled vet. (Exhibit 3,
p. 29).

These are not isolated references. The energetic
disassembly of a fast breeder reactor is commonly referred
to as an "explosive disassembly "[see, e.g., Lee J.C. and
Pigford, Thomas," Explosive Disassembly of Fast Reactors,
“Nuclear Science and Engineering 48, 28-44 (1972)] or "a
small nuclear explosion "Hicks, E.P. and Menzies, D.C.,
Proceedings of the Conference on Safety, Fuels, and Core
Design in Large Fast Power Reactors,"” Oct. 11-14, 1965,
ANL-7120, pp. 654-670], a "low-efficiency nuzlear
explosion" [Stratton, W.R., and Engle, L.B., "Reactor
Power Excursion Studies," "“Engineering of Fast Reactors
for safe and Reliable Cperation" (1973 Karlsruhe
Conference), pp. 1331-1551].

There is no universally accepted definition of the
word "explosion." The Webster's Seventh New Collegiate
Dictionary defines "explosion" as "a large-scale, rapid
and spectacular expansion, outbreak, or other upheaval."
Cook defines an "explosive" as "any substance or device
which will produce, upon release of its potential energy,
a sudden outburst of gas, thereby exerting high pressures

on its surrounding" [Melvin A. Cook, The Science of High

Explosives (Robert E. Krieger Publ. Co., Huntington, N.Y.)

1971, p.1] Cook groups explosives under three fundamental



types, mechanical, chemical and atoric (or nuclear).

Johansson C.H. and P.A. Persson in Detonics of High

Explosives (Academic Press, London, 1970) state (at p.6):

Explosion is basically a rapid expansicn

of matter into a volume much greater than

its original one. The word explosion thus

includes the effects following or

including rapid combustion or detonation,

as well as purely physical processes as to

bursting of a cylinder of compressed

gas. We have chosen not to limit this

rather useful wide definition of the word.
By these definitions an energetic disassembly of an LMFBR
Core would constitute an explosion. It would not
constitute a detonation which is a specific type of
exothermic reaction that is always associated with a shock
wave. If, as some authors prefer, an explosion is given a
more limited definition such as to require the production
of a shock wave, then most energetic disassemblies of
LMFBR cores would no* fit that definition.

A nuclear explosion is an explosion in which most or

all of the explosive energy is derived from nuclear
processes, either fission or fusion, or a combination of

both.* [See generally, Samuel Glasstone, The Effects of

Nuclear Weapons, 1962 E4d. ¥ 1.10]. Thus, an explosion in

an LMFBR, that is an energetic disassembly following a

prompt critical excursion, would constitute a nuclear

* PFusion does not apply to the LMFBR for reasons that are

obvious.



explosion as opposed to a chemical or mechanical
explosion.

In response to a series of questions by Judge
Linenberger in earlier testimony, I characterized a
nuclear explosion as requiring a sufficient rate of energy
deposition to result in the generation of a shock wave.
Upon reflection, I do not believe this is the preferred
definition. 1In any case, my previous testimony at Tr.
2777, 2779, 2785 and 2789 contains an error in inferring
that the energetic disassembly of a fast reactor would
result in the production of shock waves.

For the disassembly to be sufficiently energetic for
the mechanical loading to challenge the containment, the
nuclear excursion in a large Fast Reactor such as CRBR
would have to be characterized by a rapid reactivity
insertion and the reactivity exceed prompt critical. This
will result in a rapid introduction of energy from the
nuclear process, a rapid increase in rector power,
elevated fuel temperature and vapor pressure formation.

In such an event the core will begin to expand.*

* Core expansion and fuel motion which reduces the material
density will produce a negative reactivity feedback. Only a
small expansion of the core is required to produce a larage
disassembly reactivity. The reactor rapidiy becomes sufficiently
subcritical that any continued external reactivity insertion
mechanism has no appreciable bering on the ultimate

consequences. This marks the conclusion of the neutronic
excursion and the disassembly of the accident [Waltar, Alan E.
(cont. next page)
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An energetic disassembly, or nuclear explosion, in an
LMFBR differs from a chemical explosion following
detonation of a high-explosive in terms of the pressure-
time characteristics of the two. Generally mechanical
damage from an explosion or pressure transient can be
caused by either a shock wave, which is transmitted
rapidly to a structure, or the more slowly expanding
bubble of reaction products or vaporized material or
both. Pressures in a chemical high explosive detonation
build up on a microsecond time scale. As a consequence,
much of the damage potential of a chemical high explosive
to immediate surrounding structures is likely to come from
blast or shock wave effects. In an explosion in an LMFBR
the build up is over a millisecond time scale and shock
waves are generally not produced. Long-term bubble
expansion (at least in the absence of a vapor explosion
driven by a molten fuel-coolant interaction) would be the
predominant damage mode for the slower time scale pressure
build up associated with an LMFBR nuclear excursion.

(See, generally, Walters and Reynolds, ibid., p. 664.)

What is your overall conclusion regarding the Staff

analysis in Appendix J?

and Albert B. Reynolds, Fast Breeder Reactors (Pergamon Press,

N.Yl) 1981' p- 619).
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According to Staff Witness Rumble, Appendix J was done
hurriedly because of the severe time constraints (Edward
Rumble, private telephone conversation, July 27, 1982, as
summarized in T.B. Cochran Memo to Files dated July 27,
1982). This is apparent from the depth of the analysis
presented.

Staff can correctly point to several conservative
assumptions made in Staff's analysis. Nevertheless,
Staff's analysis of the CRBR accident probabilities and
consequences is inadequate and unreliable. Staff claims
“the uncertainty bounds could be well over a factor of 10
and may be as large as a factor of 100, but is not likely
to exceed a factor of 100" (FSFES, p. J-24) As noted
previously, the uncertainties in the probability estimates
are larger than those of WASH-1400 and the Commission's
previous conclusion -- that the numerical estimates of
accident probabilities in WASH-1400 are unreliable --
applies equally to the Staff Appendix J analysis.
Furthermore, the consequences (i.e., health risks) of
"Class 9" accidents at CRBR as estimated by the Staff are
based on a series of assumptions with large associated
uncertainties. One can find uncertainties of at least two
orders of magnitude and consequences. When these
uncertainties are considered together (compounded), I

believe they result in an uncertainty of at least two or



more orders of magnitude in Staff's estimate of the acute
and delayed health effects. With these large
uncertainties in the probabilities and consequences,
Staff's analysis in Appendix J does not support Staff's

conclusions in the FSFES, Section J.1.3, at J-25.
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In conclusion, the NRC staff found the proposed Clinch River site
accertable from an environmental and safety standpoint for the
CRBR, assuming that the ERDA programmatic environmental
statement wag dispositive of the need for a demonstration-seale facil-
iy, including its timing and objectives. Naturally, if the findings in
the programmatic statement in these eritical sreas were to change, we
would obliﬁued to again review the environmental acce stability
of the Clinch River site based on considerations relevant at l:mt time.

Thank you, Mr. Chairman.

Senator Harr. Thank you, Mr. Gossick. T would like 10 welcome
Senator Bumpers, who is a member of the Energy Committee. He
has indicated an interest in this subject and has been deeply involved
in the general question of the project for the last number of weeks.

We are pleased to have him with us. Unless there is objection, I
would like to go to the ERDA testimony and then have questions for
both sets of panelists, if that is agreeable to everyone,

I would like to ask one procedural uestion, Mr. Gossick. That is,
In your testimony you say that the NCR staff obtained from ERDA
u copy of the Burns & Roe memorandum dated July 6, 1973. That
is almost 4 years after the date of the memo. Can you explain to us.
according to your own procedures for licensing, why a memoranduin
calling into serious question a project of serious counts as you de-
:cnbcd'ln Your statement was not made available to the NRC in
years

Mr. Gossick. Sir, as I understand the status of the document, it
was an internal memorandum. It was not & part of the material filed
by ERDA in the proceeding at that time.

Senator Hawr. Was it in ERDA’s possession 1

Mir. Gossiok, T don’t know, sir.

Mr. Beckaorn. No, sir. We received it about 2 weeks ago, after the
docuiment was released to the newspapers.

Senator Hakr. So, it was not in your possession during that period
of timef

Mr. Becksono. No; it was not.

Senator McCrure. What is your customary procedure with re-
spect to the internal memorandum of contracting agencies? Would
you normally see this kind of a memorandum? What is the normal
flow of that internal information with the contractor, with a regula-
tory agency or ERDA W

Mr. Gossick. Sir, T would point out in this case, of course, that
ERDA constituted the applicant to NRC. I think the question is
properly one that ERDA should address. We are not involved with
contractors in a regulatory sense,

Senator McCruke. In the regulatory sense, then you would not
ordinarily sce the internal document of the applieant ?

Mr. Gossick. No, sir. unless it would hecome n part of the—

Senator McCrure. Except those portions of l‘li‘il“ internal docu-
ments which they choose to present to the regulatory agency {

Mr. Gossick. Yee, sir,

Senator McCruwe. In support of their application ¢

Mr. Gossick. Yes, sir.

Senator McCrune. If there are questions in the minds of what is now
NRC, would it be customary for you to ask for internal documents ¢

11
ason why we could not ask, depending

Mr. Gossick. 1 know of no re
| e s concern.
upon the natuice of ous conee!
lSonutur AleCruge. Have you do;\e wi_“w
Mr. Gossick. I am not aware of any

‘ X itness mi o, Mr.
beg:::‘).:m McCruke. 1 wonder if the ERDA witness might also,

| X h-
Beckjord, perhaps you could indicate whether ERDA looks at app

ident in this poniculnr case,

3 internal memorandums. o di
c.li‘lhr."ii‘mcuow. Senator, we see correspondence that rected

ici i well as the
between the various participants in lthe‘ y:o)&':.w:;. g e
correspondence that we receive dlrect' By thcp:e o nidbcy,
review meetings. We ask questions (o W N g s ot
feel that we see the important information igi'. N g

ceiving it. As regards internal memorandums, .L o
r\:e are aware of them. If they are not sent (o us, we

» . " 2 ' m_
thes‘?-‘u.mlor B sreeks. Mr. Chairman, I don't want to interrupt the p

' y sagnitude of
ceedings, but I would like to ask a qneahm‘. Due"to :l:‘t;':"i e g
the qutsl‘iun raised in the internal Wemo m-"te “ever e G &
site which states (Iucl( it s ug«lecd.:l:‘e) :;:':;wt: O sy S
werplant, T am curious \ : B
:I::tc-nluetu:.upl‘;m l|mu!, 'liurm & Roe u:lle‘d it to your attention ha v
it was the worst site ever selected. -
‘ “{lllf h;i::‘('::zmr. I am not ?“t“:l of “\‘\eel"lesell?:t::w: n:‘i)c?h; .S; -
‘e cortai cere aware that there w inatter :
}n‘nee:(‘ i::tl:::yw‘i\t‘hnn-:.wct to the technical suitability of the site. Iam
i ver that in my testimony. : : Zh
go!b‘.:-ﬁ:?;: Busrrks. But you don’t h.l\'e any direct corresponde
icati ir concern about this site : . -
"“;ll?'ﬂﬁr:';:nm. There is cousidernble corre?rnlld; n‘c;c “lv mr;i:ntg(: ut‘ :
technical suitability of the site, Senator, V(ou' t ulion B
time, particularly site borings, that type of in ormat e
of. A complete evaluation of all that mformation ‘\ius .
final placement of the plant r\:’g‘s decided upon, and cons
'sis was perfermed to support at. [ ey
)3':“.‘.::(:: Busmerss. 1 won't &nr:sue ‘tllmt.lllly furth:: ;tt :::s 'm:xitteo
Senator Hawr. I think it is obvious tha upconcer AR ATh com - e
’ 15 p - ying one thing
4 many of us is whether the architect-enginee :
li.:\‘h-r::::ll':' and another thing to tlw‘{a'pprop{‘llnirk(c}c‘)‘\;e;:n;):: :ﬁn:’n;zﬁ
t is what we want to pursue. We wou ) ]
;II‘.I:\n ERDA testimony, Mr. Beckjord, accompanied by Mr. Lachlin
Caffey, Director of the Clinch River project.

STATEMENT OF ERIC S. BECKJORD, ACCOMPANIED BY
LOCHLIN CAFFEY

i ittee, 1
. Beckasoro. Mr. Chairman and members of the committee, :
np?»lu:wiute this opportunity to discuss the envmmmenl;)l‘ Il:d )s:of]e:c)‘
matters related to the Clinch River Breeder Re.ct;)rB an |‘ e
which were raised in_the July 6, 1973, internal Burns
memorandum recently cited in the press.

is 1 bmit my written
With vour permission, Mr. Chairman, I will sub
lcsli:m:n} for l' he record and reduce the part that T give to you.
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Senator Hawr. Without objection, that would be very agreeable
to us,

Senator Domexict. Might T ask one clarifying question before he
testifiest In the practical field of contracting, what does an internal
memorandum mean! Who were they writing this to? What was the
pur of it?! How does this nccur in the day-to-day business of
evaluating that kind of site

Mr. Becksoro. Senator, my understanding from the information
available to us, which is the memorandum and the statement which
Burns & Roe made to the press when this was released, is that this was
an internal memorandum, the purpose of which was o advise the
directors of Burns & Roe of the situation of the project with some
r:oonmgendniom regarding their subsequent business actions toward
the pro

'l“:so was the purpose of the memo. As indicated, it was a private
and internal memo. Evidently they did not intend to make that par-
ticular document available to the project.

Senator Domenicr. It was their own assessment, directed at their
pecple, as they proceeded to evaluate their job

r. Beckaoso. At the time, there were evidently a number of im-
portant business decisions that the company intended to make. I think

that is covered in that clarifying statement. The purpose of the memo
was to address those decisions.

Senator Dosenicr. Thank you, Mr. Chairman.

Mr. Peckaown. I reviewed the Burns & Roe memorandum in detail.
M{‘stnlemcnts on it are based on information available to me.

he CRBRP project is a joint government-industry cooperutive
arrangement for domonstntil&: hquid metal fast breeder reacto
gower plant as authorized by gress on June 2, 1970—Public Law

1-273. The partners in this project are the Ener, y Research and '
Development Administration, Commonwealth E 1son, Tennessee
Valley Authority, and Project Management Corp.

The objectives of this project are to design, hicense, construct, test
and operate an LMFBR demonstration plant. In May 1976, ERDA
assumed full management control of the project with continued utility
industry support and participation.

I have had the ERB.A responsibility for this project since March
1976. During that time, project accomplishments have been good, with
design now over 40 percent complete, all of the longlead equipment
on order, and the final environmental statement and site suitability
report issued by the Nuciear Regulatory Commission.

gohave examined project records, reviewed the numerous reports
and hearings concerning the project, and inquired extensively into
project procedures and status, 8‘rticulurl in environmental, safety
and related licensing matters. enenlly,* can say that the project
has also made good progress in these licensing areas during the past
year, working toward its goal of a limited work authorization as re-
quired under the NEPA act of 1970, until the recent suspension of the
environmental !\earinf in April. The environmental hearings sus-
pension was requested by ERDA, pending a final decision on whether
the project is to be terminated or continued.

I have reviewed the Burns & Roe memorandum in detail since it
became available to me about 2 weeks ago. My statements on it are
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based on the information available to me as a lgult lo:' remmh" o mdou
in the interim, Some of the issues ruised were specu ‘Ol Foe ses
were founded on incom »Ielet;:r‘u:clorre;‘lt. :l:l‘:lrmu;n. e umun“ e
ing is found either that the “alread resolved or
:l:rl:t?::’u} pr‘:)‘:w‘r rcaolulith aé IIIN.LI’W.’ in conjunction with licens-
ing uctivities as reqaired by NRC.
m'b::mnwnls on the specific issues raised by the B:ahr:u & Roel mmno-
randum are as follows: I refer now to nu r; ‘:nd .howtglnlp‘s! s
randum, in the sununary section, page 2, |!9m.',“l - age &
5. The issue here is the suitability of the site assoc costs
‘ i nt' . - - -
of 'ffl';: 1‘:{::‘.051:;““5 sclected following considerat o, of ;:.i;:' lYo':-
sible alternative sites. In late 1971, the AEC lppo_mlI A;v' o
ity Steering Committee and Senior Utility Technica - lmd i
to assist them in s«l«ctilltg : %nln&x?srt::; ‘:u m -
a '. ..: i m . .. - - - . - l
:";l:lll.:l(‘:(l‘:“:::(sltr:;‘(”“d’y groups of utilities interested in participating
i » demonstration plant program. k .
m'tl!i:ent"\:a-rc n fact ll;rﬂ- sites '?;m% mxl‘ms‘::m
Committee found that the proposa D ey vt
«ssee Valley Authority offered increased sitin
::: 'E:'Il:::( proposlls.y This was t‘liwfﬁm :hh:: l::;..lge v?ls‘;:ec;p'(:ﬂ
he Steering Committee, and following »
2&';;:) over tlf details of the site comparisons that were :\lﬂ: L
The soundness of that original decision was suppoﬂedmy‘d o
prehiensive and denillﬂll:“e |n;eis‘hgn:n m[;:om rondln R
3, sul 'nt to the Burns & Roe w b to
}lﬁflzgllﬁtf‘Qp wehension, the site was actually foglml't:d h: :lsu(;‘el::
to others ulilizﬂl for nuclﬂtr’ lg(;werpl:ln:‘s‘::l :l:; nt;.g!on
strated to be fully accepta rom a =
on;.r‘: Ie\" uc(I'olr Reg{llntory Commission also con_ﬁrmc:d tl:l m‘h.ls
ity of this site bl;‘scdﬁmllﬂu‘ll: md:uemnul n;.ltve:'::tu'“ R BRP
Cume in t nal environ al sta ) _
;:n::;“i:ll‘:‘(:b:':nryel97:l. and the site snitability rep?‘rt m .mf lhrc!t
1977. In the site suitability report, NRC c(u;cludc-'e:'l g ounda
tion conditions were generally good and there v Re mof them;itc
conditions expected which would |nl~ecnl‘ude the suitability
struction of thie proposed plant.
” f\‘:tmnn:;.l:'a‘r ';mwo.rplunt siting crll:ﬂl l::!; &nﬁe‘mz:pl::
tial evolution over the past several yea ~ ) —y
:'l:i'l‘itl; o; this site further reinforces the soundness of ‘:lzl :::::Io:ods
With regard to the cost ?flprep:rmg :‘1::31:;. :;3 p.ol tica! “opth:
incurred for preparation of this site compay Lion Raputies e
mum” site will be small when considered in the e k.
other factors influencing site selection. For examp -3 s .
: s necessary to transport equipment, can be a maj
i':\.{ls:v“::»:::;f':m preparation and this could vary considerably from
m; ::fscl:-e;mw to the issue of compliance with licensing rq']u'inr;mnts.
The statement in the Burns & Roe 'ml:‘m?c‘::-‘l;il:gg:o&n ;) I?; iy p‘ﬁ'h
agraph 1 and page 9, paragraph 3, cor _ i .
?Op(a"l'"ﬁ"':g :'e(|uirerllu‘nls appear to be in direct conflict with the re
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quirements established by the AEC for this project in material sub-
mitted to the Congress prior to authorization.

In the original program justification data arrangement for this proj-
ect submitted to the JCAI) on August 11, 1972, it was clearly stated
that “all applicable laws and regulations, including those Lwrtuining
to AEC licensing and regulations, will be complied with.

This same requirement, updated to reflect the establishment of the
independent ;Jeﬂ(), is in the ¥ “sed Program Justification Data Ar-
rangement No. 77-106, wl ., 'rs the project at this time.

As to my comment on it, the < rutes of the Project Steering Com-
mittee have been reviewed o+ ‘cord was found to support the
statement made by Burns & . - <unc ning compliance with 10 CFR
50 requirements.

Senator Buseess. Did yeu (s t¢ .4 man who wrote the memo?

Mr. Becksoro. I have nov had 4 led conversations with Mr.
Young concerning the memo. I couciuded that that was not proper in
view of this hearixﬂg to be held.

Senator Harv. But you have had some talks with him, or some con-
tact with him

Mr. Becksorn. Oh, yes, T have had contacts with Mr. Young be-
cause he is responsible for the roject for Burns & Roe. I mean with
lr:'g"‘l to this specific memo, I have not had detailed discussions with

i

Senator ¥arr. But you have had some discussions with him#{

Mr. Be csoro, 1 have had some discussions with him.

Senator Hakr. About the memo

Mr. Becksowro. The discussion concerned whether we . shed to see
the testimony which he planned to give. He indicated he would send a
copy of the testimony.

Senator Haxr. But you didn’t discuss the substance of the memo?

Mr. Becksown. Beyond a few comments, there was no detailed dis-

cussion of the subsiance of his testimon y or the memo.
Senator Hawr, What was the nature of his comments?

Mr. Brckaowo. 14 concerned this passage regarding compliance with
10 CFR 50 requirements. i o

Scnator Harr, What was the nature of that discussion ¢
~ Mr. Beexgown. T asked for clarificat ion as to what was intended. He
indicated that the clarification would be in his testimony.

Senator Hawr. He didn’t go into it at that point ¥
Mr. Becksorn, No.

Senator Busirens. Mr. Chairman, T don
mony further than necessary at this point, but T think this is very eru-
cial. You suy that—this is one of the most critical parts of the memo
as far as I am concerned. You say you have talked to Messr=. Milton
Shaw, Thomas Newnzek, Mr. Wagner of TVA, Mr. Walluce Behnke of
Commonwealth Edison, Messrs. John Taylor and George Hurdigg of
Westinghouse, and each of them has assured you there was never cither
a policy or a practice of avoiding compliance with the AEC Division
of Regulation licensing requirements, My question is did you ask him

where he got that information and whether he based that information
on the memof

Mr. Becksuso. Did I talk to Mr. Youngi

't want to interrupt his testi-
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{ ¢ suying ‘ou have talked to every-
sSenator Boserns. You were saying here you
lx:l‘ym:\-;::) mi;'.'.ht have told l::rna &fl}oe tix:it ':L:{'::nml;llm.lhnz
to comply with some of these basic sa ely're'qmﬂ.e R

1 oy, you say each of them assured you y ver \ /
:"I‘t"l‘n':“_:.' ice of avoiling compliance with the AEC Division of

1on licensing requircinents, . )
lui‘fm\'u: ‘lnikci-l to :lw writer of the memo, did you ask him what caused

im to put that in the memo ¥ .
h".{]lr(.) ;:u-x.umn. I did not ask him that question, Senator.

Senator Busvens, 'l‘lu:;nk you, Mr. Chairman.

Senator Hawr. Proceed. Al ;

. Beekaono. 1 will read this in its entirety.

'}lilu lnt:‘n.:n::':of llw‘l’rujec( Steering Committee have Ill,eeli3 ;ex:;ﬂ
and no record was found to support the statement msdem‘.)in N dition,
Roe concerning comphiance with 10 CFR 50 mmun:e“ b duag
1 have personally called a number of men \s_l "iluw M
early deyvs of the project. These are l'lm\srs. illlt):n Shw st Fonsa
Nemzek. former Directors of ERDA’s Reactor Develop set ¥ Edison'
Mr. \\’n;_vuer of TV A, Mr. Wallace Behnke of Co!nm_onw >
Messrs. John Tayisr and Geurge Hardigg ofh‘“esﬂ e A

Each of them assured me there was never gl(\ l";hpol l.ytion h’;enf e
of avouding comphance \\f‘ill; l‘hlc A hl(i:t?::‘;'oo:l:'ou,:u g gl

equirements, It was, in fact, the policy Ahre

:::I hcensing pl’o(‘c's.lx :l\s |n.|rt of ‘jhe :):'o.)‘ei(:trpt: :'.c:l'v:‘c(:.l e N
t lerstood by the project lemiere

ofltlh: l;;) ‘(l!‘l"i(l ‘.’::D gcm?rul design criteria would need t? l:(d:\:l;p:i_.

simply becanse of the technical differences between ;g‘“ . -

actors, for which the general design criterin were on‘lldesi y o< e >

and the Clinch River breeder reactor, for which geners gn

ere t written in 1973, A s % ;
“e'i‘.h::: l}::ung:‘alli()lla were develo ‘(“e leﬂ:‘l;\i l::;eph( em";gr[i,m)ﬂ"i ;‘n‘:

e consistent with the evolution of the licel process . ‘
‘;:(s(l::::nlil l‘x' noted that mulch. w(i)rk and (l;i'c.::::r;n';::i e uired to l:'
solve the differences of technice! opinion issuance
z“.ll{\ leil( r’ :.zvnvrul design criteria by NRC on January Q.hlﬂi'::.l =5

“The fact that there were si |ﬁcn(r:tt ?l%e:‘:lm%:ﬁu:ion toh!:t -

ing this effort, however, does not lead !
g:-l(:;:‘h :v:: le ryin;; to avoid 'complunce with safety r;?aléepnnu. '.nl'hed
saket) rmuin‘mcnls; wlc-re prq;tner}y established when issued,
ject aecepted, these eriteria, .
LB S st s s R
licensing process is to make the CREFZ acieast -:-“w ket s
enctor ocated at the same site. To suggest, us - Wee
:l';::;::::a!::;ll:llt‘dOl‘S. that there v;ms RI‘I'; (nlnl:;nt_ r'e'?l‘ :: m;glyin:ﬁ:ill:g
ensing requirements or that the desired to av -
f;?:ll::fm ‘ﬁll y fentures because of cost consideratioi:s is simply not sup
rted by the facts, y Lo - "
pol :‘(nn further testify that du;mgl;t?o;mn&onbew::’hc%p ;o\j:i‘;h
licy has been, is now, and wi ' ) )
:;:: .)t)uc(lgur Regulatory Commission’s licensing n;gpnrem::ll. N
The three level defense-in-depth safety philosop (‘vncéuér;) 1¥hi| ”,T
used for design of LWR’s was also adopted for C A
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quires design measures to prevent accidents, to provide protection
against either anticipated or unlikely faults that might occur, and
beyond this, to provide appropriate engineered safety features in the
design to safely ac ate extremely unlikely faults, if they some-
lxom should occur, in order to protect the heai:h and safety of the

ublie.
. Furthermore, ERDA and NRC have agreed that, for the CRBRP,
it is prudent to include additional measures in design to further limit
potential consequences to the health and safety of the public. Ac-
cordingly, the project has included margins, beyond the necessary de-
sign basis, in order to reduce the postulated consequences of hypo-
thetical accidents involving core meltdown and energetic disassembly.

At the time of the Burns and Roe memorandum. there were ongoing
discussions between RRD and DRL concerning whether hypotheticai
core disruptive accidents HCDA should be included in the
design basis for LMFBR’s. The resolution with DRL was that, to
avoid schedule delay, two CRBRP designs would be submitted for
concurrent review, one without and one with HCDAs in the design
basis, the reference design and a parallel design.

In a May 1976 letter, the NRC agreed that HCDA’s can and should
be excluded from the design basis. Subsequently, the project withdrew
the parallel design from further considerntion by NRC, but it was
mutually agreed that margins would be provided in the plant design in
order to reduce the uh!(‘d consequences of such hypothetical acci-
dents so that the CRBRP would be comparable to current LWRs.

Senator Harr. Let me run through that in English so T understand
what that means. It seems to me what happened here was in the dis-
cussions within ERDA and with the contractors, that it was decided.
for purposes of determining the safety of the project. that there would
be two hypotheticals, or there would be two critical paths foliowed,
one which included the so-cailed hypothetical core disruptive acei-
dents which, I assume, are core meltdowns and things of that sort,
and one which did not.

Becuuse in an effort to avoid what ave eatled schedule delays- -you
took the two path method to avoid the delays. Later on in an agree-
ment by May 1976 letters, the NRC agreed. T don’t know with whom,
that the path including the hypothetical core disruptive accidents.
which is an interesting phrase in itself. wonld be excluded from what
is called the design basis; presumably the basis upon which the deci-
sion to go forward would be made.

So the project withdrew the so-called parallel design. including the
hypothetical core disruptive accident presumptions. Then yon pro-
ceed, it was mutually agreed that margins would be provided in the

design to reduce the postulated consequence of such hypothetical
accidents,

What does that m an?

Mr. Beckaomn. Tt means this, Mr. Chairman, and I will try to ex-
plain it in English. A design basis accident is an nceident which is as-
stmed to happen and the course of the aceident is evaluated. By the
definition of design basis accident. what is meant is the particular part
of the system or the plant in its entivety has to accommodate the con-
sequences of that accident and control them with no adverse conse
quences within design limits.
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What that means, design it for example, l(‘l|:)|.:“|:(m|‘: ::y, -
plain in a simplificd manner. In the cuw..olf_. l:l'e a - A Auly <
we were fo m‘c'mummlul_c an accident wit lln' w ‘1'0“ I.‘l‘hr o g
metal bar, after the accident had occurred, t w:lew T
mation of the bar because design limit requlnf: I
be exceeded. So the bar "”glm'(ddorlulhmbu; n‘\ :‘u“.‘ ew e iy

« bar would be elastic and 1t would ._fond -
u“l t-’:n consider aceidents which go beyond the «kn':.‘.g:: ::::Lrg :hat
1 will evaluate that accident. 1f such an acen

lid : ht be de it
:;:‘T,"“ beyond the design basis, the bar might be deformed so that

. s > n -
would not return to it~ mitial condition. That doesn’t n::i.v‘:::;.::o.noyb
thing has Impptined. It d|(|)cs' ll||ol 1231‘:.:?:;":1:0& :‘?ncummuxluling

uences. It simply weans that the sy» it 0
‘(lme time occurrences far beyomd, in many cuses, the limit of
(le;'lf?iw question here is whether this HCDA should be ltmfnd:';“ls
accident and the entire .\_\'»ll:lll nll;nll&.«c;::::ﬂ«l:ﬂg ulltd w l:e permitled

reins or whether gomg beyond design » *hy | :
l\:'.rllf’ll:c accident coutained in other ways. That h'.;x t‘me t:‘m: ‘::;::‘

I believe that corvectly sununarizes the differences between -
basis accident and an accident which goes beyond a

sident. : ( . y

"cfs"f.fu'mr Hawr. A hypotietical core disruptive accident, that means

ore weltdown _

. ‘:\.l.:. llh;("u.mm». It weans a core meltdown or it could m'en; u coﬁ
disassembly through some means of sudden energy release which wou

ause it to disperse. o ‘

: Senator ll.lurr. Is it -afe to say that that phrase includes the worst
possible things that could h_ul:jpeni

Mr. Beexaoro. I behieve it does. _ J

Senator Harr. So in this case, in order to save time, it m_m.s to me
two decisions were wade, that you would go on two p.llx; u:k);?u!l'
planning, one which included these most sericus accidents for -
purposes and one which did not. That went on for awhile, it isa hy
unclear for how long. ) . )

Mr. Brcksoro., 1 think it was midsummer of 1974 until the May 6
letter, of 1976, )

Senator Hawr. So almost 2 years, you went on a two path basis, one
with the uccidemai_ one without.

Mr. Becksorn. Yes, )

Senator Haxr. Then NRC agreed, with whom and for what reason
it is unclear, that the planning path that included the most su:xs::
aceidents can and should be excluded. Then the pmrct 'lthdn.\:h
path with the most critical accidents included from urther conuur‘:
tion by the NRC, but it was mutuslly agreed that margins wou
rovided. ; :

: What does that mean, margins would be provided? -

Mr. Becnsorn. As when T was trying to come up with a simple ex-
ample, margins would be provided to accommodate the emmequcn:es

of u hypothetical core disruptive accident, but not as a maiter of .l

design basis—that is, not to say with the bar returning to its imtia
origimal position.
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Specifically, these margins have to do with the structure of the
plant and the containment, the heat capucity in the base of the floor
under the reactor, and in the ability for heat removal from the con-
tainment so that if this accident stiil occurred, it would reach an
equilibrium point.

It is a very low probability accident, but nonetheless, these design
margins would make it possible to control the accident.

Senator Harr. There are two questions that come to mind. First
of all, who defines the margins, specifically and, second, why not, for
purposes of public safety, accept the design course that included the
most serious accidents? Why go on the two-path method in the first
place ¥ Why not take the worst case basis for a design study ¢

Mr. Case. Senator Hart, may I respond to that {

First, one should understand there are two aspects to this hypo-
thetical core disruptive accident. First, you do everything you reason-
ably can do to prevent the accident. There has b *n no changs with the
NRC requirements with regard to that. In other words, we still re-
quire all the features necessary to prevent the occurrence of such an
accident,

The other side of the coin is to assume, nevertheless, having all the
features, the accident occurs anyway for some hypothetical reason. On
that score, we took a course of action in between the so-called refer-
ence design and parallel design requiring the plant be designed to
accommodate some of the effects of this accident, but not all of them.
In other words, we continue to require that the containment system
maintain its integrity for at least 24 hours following the occurrence of
this same hypothetical core-disruptive accident.

The reason we don’t require all of the other features of plant be-
yond that time is simply that we don’t think it is necessary from a
safety standpoint in view of the very low probability of the oceurrence
in the first place due to the features required to prevent the accident
occurrence.

Senator Hagr. On the breeder reactor program, are the same stand-
ards used for the light water reactors in this regard. in both regards?

Mr. Case. The standards here are more severe than those for the light
water reactors. For the light water reactors, we require all the features
to prevent such accidents. We do not require it to nccommodate the
accident, in the event it should occur. In this plant, we do.

Senator McCroke. Might T just ask this question ¥ Some reference
has been made to, in orde: to save time or to avoid schedule delay, that
refers, if T understand it correctly, that vefers only to the parallel
design feature for a period of time and not to the ultimate decision.
A I corvect {

Mr. Case. That is not correct. That factor did not enter into our
decision. Our decision was strictly based on onr judgment that the
risks of this reactor should be comparable to light water reactors.

Senator McCrure. As a matter of fact, you required a design be-
yond that required of the light water reactor?

Myr. Case. Yes, but T want to make ihe record clear that light water
reactors have some inherent features that this plant does not. In re-

quiring features on this plant, our objective was to make the risks
comparable.
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Senator McCrure. So that there was no element of saving time or
Im:‘(.illl:g a schedule that was wotivating in your decision not to require
the most - evers accident containment

r. Cae That s corvect, Senator. ) ) 1
g'leuutu,» Buserns., May { ask t'me question ! What is an energetic
isasseml ly # Is that an explosion )

d..\“IT.‘('A ;z. In layman’s llcrms, it worid be called an explosion. Yes,
s".“ienuwr MceCruke. It soul‘\Ided Iikelsolllele OSHA language.
Senato: Hoawr, Mr. Beekjord, proceed, please. . 2 i
;ltrlf-lh ssaokp. All of the relevant CRBRP safety issues, mcludm‘l
those raiced by the Burns & Roe memornndum“:ug being properly
and thoroughly analyzed during the course of t licensing pmc:b:
Most of tae issucs have been resolved in & manner mutually acce
to ERD.. and NRC. Work is continuing on the 'nemllpdeli‘: -
issues at 7his time. No unusually diflicult problems in design have
identified. . ) by
d -Fo du'e, the project has made design changes estimated to n_ll::-
mately cost $60 million in order to meet additional l"'mN Cms:d y
ments which have evolved during the mtenctlons_mthY s
is possible that other changes may yet be required. You ma p
assured, however, that we have l{llwuys been,nlixln;l:t:t present,

ted to meeting all necessary heensing req )

" Referring ugngiu to the Burns & Roe memorandum, on l?dnge 14;;!::
5, and on page 17, item C, there is an 1ssue raised regl_eel‘ng‘l; o
requests for special licensing variances. The CRBRP proj

no special licensing variances. ) L

fo:‘ongsten( with o:e of the major CRBRP project l?cb’Cea‘g;P‘::
demonstrating the licensability of the LMFBR conce ,;‘ . o
being subjected to tl;e wdentical l‘lce:xsmg process by t as w
commercial nuclear powerplant. ] )
."Xt the time of the Hulrns & Roe memorandum, the project :gu e:.
pecting to request an exemption to conduct certain site preparal tltoe?l .b
tivities prior to receipt of a construction permit, as Was permy y
the AFC regulations under 10 CFR 50.12(b). : LA
However. that procedure was changed, T believe, in antici o
the establishment of NRC. That attempt was dropped a d t.he v '
we began to pursue the limited work a‘uthorluuml, which is - e(::i
of the process required under the NEPA Act of 1970. The limi -
work authorization would permit us to begin site preparation &

vities. ‘ o .

m\'\'heu the CRBRP environmental hearing activity was snspend::
in April of this year, we were in the process of pursuing the reque
for a limited work anthorization. My point is that, with the exception
I have just expressed. there have been no requests for s ial varm;«:t‘-s.
Regarding other NRC requirements, the project wi I meet ull o hb:
applicable requirements. However, as llmdv’ stated, some of t
NRC requivements were formulated for LWR’s and have either no
applicability or only partial applicability to the CRBRP. In these
cuses, the project will meet the intent of the LWR requirements by de
veloping modificd or new requirements in cooperation with NRC;
that is, 27 of the 56 gencral design eriteria were modified, plutonium
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dose guidelines were developed, and new containment criteria were
developed.

Referring again to the Burns & Roe memorandum, on page 17, item
D, on page 17, item 7, on page 18, items A through D, and on page 18,
the first full paragraph, the technical suitability of the plantsite is
discussed. I won'’t read through all of those points,

These apprehiensions of Burns & Roe about the site were based on 24
core borings &1 the proposed site, of which only 4 were in the imme-
diate vicinity of the plant location. A fter a comprehensive and detailed
site investigation program, the final plant location at the Clinch River
site was proven to be sound.

This site investigation program included over 100 additional core

borings, a test grouting program to confirm the homogeneity of the
foundation stratum, detailed geophysical studies. and other extensive
analyses and tests. All the points raised by the Burns & Roe memo-
randum were fully and thoroughly reviewed with NRC prior to their
issuance of the final environmental statement and the site suitability
report for the CREBRP. The NRC staff concluded that the foundation
t'(;ll(l:llolls are good and that the site is suitable for construction of the
plant.
_ Referring to the Burns & Roe memorandum on page 22, item F, the
issues presented are safety approaches and plant licensability. This
comment on the licensing process was made at an early point in the
plant design.

As has already been explained, one of the key objectives of this proj-
cct has been to license this plant in the same manner as a commercial
LWR plant. Many of the specific approaches and features which were
ultimately incorporated into the design required extensive study, anal-
ysis. and development. ’

I'he problems identified in the Burns & Roe memorandum have each
ll:‘(j"lll addressed in the licensing process as the design has evolved.
v::o i(:': t'l';;)l" '!nn'e been resolved or appropriate work is underway to

In conclusion, T wish to emphasize the following points: the goal o
the CRBRP design has been to provide a plant &w'hich is at ltu:(l I:
safe as an LWR located at the same site. Since the commencement of
the project, it has been the Folicy to go through the entire licensing
process and to comply with licensing requirements established by the
z\k f"(""!:;:n'mml; l(I)tN:{e u'lgmon_ and its heir, the Nuclear Regulatory

Sion. icensing i B! i i i
lln'"projw‘l oo ikl g ing requirements re being fulfilled in

Ihe internal Burns & Roe memorandum is over 4 years old. Some
of the issues raised in it were speculative, and we have not found a
basis for them. The remaining issues have each been properly ad-
d'rcaa‘e_d in our detailed design and site investigations and with the
l::l.gv ;:; th‘?rhc:nsmg process. Each issue has been fully and completely
i)l‘t':'le‘e((‘li;lg. ppropriate work toward resolution is currently

NRC has agreed thai the comprehensive site investigati 4

has established that the site meells NRC reqnirements.lh ?}‘:)&'; l])r:‘«))‘;’zlr.::s‘
was made by the project in the licensing area during the past year
until the suspension of licensing hearings in April.
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That concludes my statement, Mr. Chairman. I would be glad to
answer any other tl‘;u-al‘l:ms (h;; ymncy:.:d

Senator Hawr, Thank you, Mr. Beck : '

I think we will (Iin-«-lyqlwations to Lo(h Mr. Gossick an ! Mr, Case
as well as the carlier witnesses. One thing that concerns me, Mr. Gos
sick, about your statement is the tone und passive character of some
of the sentences where you talk about the site and the project as being
not inconsistent with NRC objectives and standards.

At very few points in your statement do you go out of your way to
give extraordinary sssurances (o us for the American public about
this project. For example, you say the staff review has been aimed at
assuring that these concerns were resolved in a manner consistent with
a safe facility design and operation. )

That 1s uy\'crybcun'fullly worded statement. You use words like
“aimed at” and “matters consistent with.” In matters of this sort,
what the American people want, at least what 1 want, 1s something &
little more than that, how safe these facilities are and that the wp&
that the Clinch River project has been going is not inconsistent wi
other projects und things of that sort. 5 ) [

There is lacking, 1 think, a kind of tive no'e in your testimony
that I think we would like. Is that a problem foryo 1 )

Mr. Gossick. Sir, 1 think I must address the point with regard to
the site us we have concluded in my statement. We are convinced that
the site is a satisfactory site. We have not finished the safety review,
the other part of the review of the CRBR, Mr. Chairman. It 1s still
undergoing staff review. 1t 1s a process not yel complete. !

Therefore, we must not s\:eculate about the outco e of that until
the hearing is finished on the safety aspects and the staff action is
completed. All I can say isitis go’mg along as any other application,
recognizing it is a first of its kind.

So there 18 no intent to indicate cither pessimism or, for that matter,
no particular grounds that T can cite at this point for saying that we
are convinced that it will be a safe design. We have just not completed
that process. ' I

Senator Hawr. The tentative nature cf your statement is attributable
more to the fact that you are still in the process and not that you have
lingering hesitancy itself.

{r. Gossick. That is correct. ) ) "

Senator Hawr. Specifically, in your testimony in connection with
the Burns & Roe statement about it being one of the worst sites ever
selected, you have the following language, “Reduction in accident risks
achievable with remote locatior:”—talking about the staff balance—
“against the resulting costs and inability of the demonstration plant
to accomplish its goals on & tune frame compatible with the present
timing goals of the LMFBR program.”

What that says to me is there 1s a balancing of risk against cost and
time. You resolve it slightly, at least in the direction of cost and time.
If T am wrong, correct me. I want to quote in that connection the con-
text from which that assurance came or that statement cawme, the final
environmental statement dated February 1977 has the following sen-
tence in it, or paragraph, that T will extract:

Another measure of the relative differences among the sites was obtained by
estimating the relative consequences in terws of overall population exposure out
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to 50 miles. The radlological o f
factor of 10 less than (l:eo‘ Cllnc:ol:::r::lzh:y ::;r::eﬁ::r:“” T

I think the 1uestion is in this balancing : How much does the risk go
up in order to keep cost and time down ¢

Mr. Gossick. Sir, I would like to ask Mr. Case to address the details
of this. I wouid say at the outset, however, as I have already indicated,
that the objectives of the CRBR program within the context of the
overall LMFBR program and the ability to meet those objectives
on & certain time scale have been stated by ERDA as required, and
have been discussed with the Congress and the administration, and
wero tuken into account in that balancing process.

Specifically how that was treated, 1 would like to ask Mr. Case to
address.

_Mr. Case. First, risk is a Kroduct of probability times consequences.
Your question really was what is——

Senator Harr. Say that again.

Mr. Case. Risk is a product of probability times consequences—the
probability of an acci ent times consequences of an accident. The fac-
tor of 10 which you mentioned, which comes from our environmental
statement, deals only with the consequence side.

It is indeed true, ukil_ngeinto account the population distribution at
the alternative sites considered, that the consec uences, should a serious
accident occur, would be 10 times higher at the Clinch River site as
conbnepared l}(; these alternative sites.

Senator Hawr. Because of population density

Mr. Case. Primarily because of population Sensitv.

Senator Hawr. T think there is a quarter of a million people living
within 50 miles of the Clinch River site.

Mr. Case. Yes; the element we must also consider is the probability

of the accident. In both cases, due to the design requirements, the
probability will be very low.
. However, the consequences would be 10 times higher, although this
1s & 10 tumes change in a small risk. That is the point which had to be
balanced against, in accordance with the Commission’s decision, the
effect of moving from the Clinch River site to these alternative sites,
the effect on the timing goals set forth by ‘he ERDA Administrator in
his programmatic statement, since there would be some delay involved
going from one site to the other.

Faking that timing into account, it was our view that you could not
meet the programmatic goals as set forth by the ERDA Administrator.

Senator Hawr. What about the degrees of probability among the
various sites

Mr. Case. Essentially, no difference at all.

Senator Hagr. Probuhility remains constant, consequences increase
by virtue of staying at Clinch River{

Mr. Case. Yes,

Senator Hawr. You mentioned, Mr. Gossick, the need for finding
where “solution cavities exist” at the site. Can you assure the commit-
tee that this will take place or has tak=n place, talking about the site
questions

Mr. Gossick. With regard to th possibl iti
Senator Harr. Yes. . oy T
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Mr. Gossick. Yes, sir. Certainly, that wiil be under continuing re-
view and serutiny by the NRC. It would continue if the project con-
tinues and, certainly, 1 assure the committee that will be looked at
very carefully.

Senator Buserks, Would the chairman yield at this point

What is pressure grouting ¢

Mr. Gossick. Sir, it is an injection, as 1 understand it, of cement
or concrete into the subsurface, into the areas where it is suspected or
known that there ure cavities that have been formed by erosion.

Senator Buserns. | believe it was in your testimony that you said
that would be a possible suitable solution to solving the cavities
problemst ;

Mr. Gossick. Yes, sir. It is a common technique. As I understand it,
many of the dams in the Tennessee area, one in particular I am familiar
with, have used that technique,

Senator Busreers. The one I am familiar with is the Teton Dam.
They used that technique there,

Mr. Gossick. I am not familiar with that, but that is&utling it into
the rocks. I think thut was dealing with an earth dam. We are talking
here about rock. _

Senator Busrens. Are you not aware of tie fact that that is precisely
what cansed the Teton Dam to——

Senator McCrure. T would say to the Senator that is not what caused
the Teton Dam failing. The pressure grouting worked. They didn't do
some other thing: that should have been done. )

Senator Hawr. Rather than debate the Teton Dam, Mr. Case, I think
you referred to the atinosphere in connection with consequences. Do 1
understand that among the alternative sites that the atmospheric con-
ditions at Clinch River ave such that any escaping radioactivity would
remain in the arvea longer than the aulternative sites{

Mr. Case. The diffusion conditions are worse at the Clinch River
site as compared to the alternative sites, so, the answer is yes.

Senator Hakr. On the guestion of containment and the consequences
of core meltdown, sinee that has come up, we will quantify that, if we
may. If you could, describe very briefly how such an incident would
oceur, or accident. It is my understanding what happens 1s the core
eats its way down through the containment, possibly, and would po-
tentially release large amounts of radioactive materials. .

Second, in view of the seriousness of those consequences, what is the
justification for excluding the so-called CDA from the required design
criteriaf

Mre. Cask. Yes, to your first question, a possible way of viohting‘con-
tuinment integrity following an extensive core meltdown would be for
the core to melt down through the concrete and then violate integrity
by moving into the ground. )

An important consideration before that sequence of events is another
possible method of losing containment integrity. That would be to
literally blow the containment up due to overpressurization during a
much shorter peried of time. That is our principal concern with regard
to the Clinch River reactor. _

Our requirements are to avoid loss of containment integrity during
the first 24 hours due to overpressurization, admitting the possibility,
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as I5 true in light water reactors, that you might lose containment in-
tegrity after that time through this meltdown process which you have
described. The advantage of maintaining the integrity through the 24-
hour period is to reduce the potential consequences of accidents due to
radioactive decay during the 24-hour rioé.

The basis for accepting the small risk of the loss of containment in-
tegrity due to the meltdown phenomenon is the low probability that we
believe of such an accident t{uc to other design provisions.

Senator Harr. Does the Clinch River design include u so-called core
catchert

AMr. Case. The specific method by which they would assure this re-
quirement of 24-hour containment integrity, 1" don’t believe the proj-
ect has figured it out yet, nor submitted it for our review.

Senator Hagr. It hasn’t included or excluded it ¢

Mr. Case. Right.

Senator Harr. The French and British do include that featuret

Mr. Case. Yes.

Senator Domenicr. Did you say it had to be a core catchert

Mr. CASb& 'l;he me(ll_lod used to satisfy this requirement has not been

roposed by the applicant.

v Senator Donzuﬁ:':. Thank you.

Senator Ha=r. Senator McClure

Senator McCrme. Thank you, Mr. Chairman.

Can you gentlemen tell us how long we have had liquid meta) fast
breeder reactors in operation 1

Mr. Beckasown. Since 1951.

Senator McCrure. EBR-1 went operational in 1951 and EBR-2
in 1963. There are others in the world besides those two experimental
breeder reactors in the United States, is that correct §

Mr. Becxkaown. There are, I believe, eight that have been placed into
operation, Senator, in the world.

Senator McCrune. Some of the design criteria in Clinch River are
not necessarily just dreamed up out of engincers’ dreams? They are
based t:Pon some experience with a breeder reactor of this kind ?

Mr. Case. Yes, sir.

Senator McCruke. The difference between this and those experi-
mental breeder reactors is that of scale and the problems on scaling
up to a demonstration plant sad applying new techniques learned
during the experimenurbreeder reactor operation. Is that correct?

Mr. Case. Yes, sir.

Senator McCroke. Mr. Gossick, in your statement, you say, “In-
formational deficiencies were identified by the staff in a letter of
November 1, 1974.”

Huve you compared those informational deficiencies with the al-
legations of the Burns & Roe memorandum §

Mr. Gossick. Let me check with the staff.

Senator McCrure. I see u number of heads shaking behind you.

Mvr. Gossick. I am advised that some of the questions were involved
and relate to the matters we have discussed here this morning that
are in the memorandum.

T will ask Mr. Case to elaborate, but this is a normal part of our
licensing process where the application is received and there is necded
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information missing or information that needs to be clarified for the
poses of our stafl review. : :

pui ﬁ?.\sa This is the usual case for us to find information defi-

ciencies in a tendered application and to require that the deﬁc;nchgs

be remedied in the upplication to be docketed for review. There is

thing unusual in this case. o
mSenu‘;or McCrure. What I am interested in is whether or not the
information which was i the Burns & Roe memorandum was by one
meuns or unother made known to or made a concern of the NRC.

Mr. Case. The concerns with regard to grouting, solution cavities,
were made known to the NRC, and were followed up in our review.
The concerns relating to the physical characteristics of the site were

inown to us, yes. =

m‘;ieeu's;:ur hl('(‘l.lllt{. Even though the memorandum was not furnished
to you and you didn’t know of it until 2 weeks agol

. Case. That is correct. ) s )

g[ernn(mr McCruse. Nevertheless, the design criteria or the site selec-

tion problems that were outlined in that memorandum were elthe:
known to you or discussed by you over the period of the last 4 years

. Cask. Yes, sir. : '

gle';mlor McCrure. 1 guess the bottom line would be, is there any-
thing in the Burns & Roe memorandum which would change
NRC |m.~.iliml|\uu the site?

r. Case. No, sir. ‘ CFE
g"enutur MoCrLune. Mr. Beckjord, you were asked the question if you
had discussed with Mr. Young the background of his assertions.

You said you had not discussed that with Mr. Young. In spite of
the fact (hat you have not discussed it with him directly since the
memorandum was called to your attention, do you have any knowledge
of the Imckgroundeur !li:luziﬂert‘:‘on'

Mr. Beckaorn. No, sir, 1 do not. ) .

Siun(or McCroke. 1 suppose one thing that would concern me is
the complexity of management of a plant of this kind, particularly
with the way i which it was originally conceived. :

As T understand it, and corvect me if 1 am wrong, Consolidated
Edison and TVA were copartners with ERDA in the development of
this plant originally. t

Mr. Beckaokp. Commonwealth Edison. e

Senator McCrune. Excuse we, Commonwealth Edison and TVA.
They were the essential prime participants in the Project Ma
ment Corp., that, as the cost overruns began to mount and t :
cost of the project and the delay of the project increased, in May o
1976, El(l);{ took over the management of the project, is that correct ¥

Mv. Beckaorn. ‘That is correct, Senator. S

Senator McCruke. ERDA has Krinnnr! responsibility now, although
Commonwealth Edison and TVA are still involved in supervision of
the rolj}ecﬂ s

r. Becksown. sir, 3 :

;‘emnmr Mc(.‘wu?l)o you sce any difference in the difficulty of
overseeing the project from ERDA's standpoint ¥ Was there greater
difficulty prior to May of 197¢ than there is at the present time

Mr. Beckaown. There was groater difliculty prior to May 1976.
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Senator McCruge. Simply because there were more cooks stirring
the broth{

Mr. Becxsorn. Yes, sir, at this point ERDA is solely responsible
for the proc'ko:t. and ERDA can act. There were possible situations

before the change in May of last year where the activity could have
become deadlocked because of disagreement.

If adis t had occurred among the principals, activity could
have been ht to a stop. But that can’t happen now.

Senator McCrure. Mr. Gossick, could you comment on the same
question, from the NRC standpoint {

Mr. Gossick. Senator McClure, from the information that we have,
our staff does not consider that the Project Management constitutes a
safety issue as far as the difficulty in managing the program is con-
cerned. We consider that purely ERDA’s concern.

Senator McCrLure. Again, the bottom line, I assume, from the stand-
point of the hearing today is that there is nothing in the Burns & Roe
memorandum of 1973 which you have not dealt with or are not deal-
ing with currently{

r. Gossick. That is correct, sir.

Mr. Case. Restricting it to those things that affect safety. There are
a number of aspects that don’t affect safety that we didn’t even follow.

Senator McCruge. They would not be your responsibility

Mr. Case. That is correct.

Senator McCrLure. Might 1 address the same question to ERDA.
There are some aspects that are not simply from the standpoint of
safety, that NRC would not be involved with, that ERDA might
be concerned with.
~ ERDA has dealt with or is dealing with all of the items that are
listed in the Burns & Roe memorandum of 19731

Mr. Becksorn. I would ask Mr. Caffey to comment on that.

Mr. Carrev. I would say, Senator McClure, that all aspects and
apprehensions and concerns listed in the Burns & Roe memorandum
which affect the project, this is aside from business matters of Burns &
Roe. have been adequately dealt with except for those individual items
of safety issues which we are still interfacing with NR(' about.

All of the management aspects have been adequately dealt with.

Senator Harr. Senator Domenici ¢

Senator Dosexict. Thank you, Mr. Chairman. Just a few questions.

_Mr. Case, with reference to vour statement defining risk as proba-
bility tiries consequences. Could you enlighten me with some specifies ¢

What kind of probability are you talking about in the two areas
that have been discussed here today {

Mr. Case. The probability that we are talking about, in our judg-
ment, for a core disruptive accident is about 1 in 1 million or less per
reactor year. In other words, the probability of such an accident, we
believe, is less than one in a million per reactor per year.

Senator Dosenici. You wonld be multiplying that times conse-
quences of various alternative sites to arrive at your risk

Mr. Case. Yes, sir.

Senator Domenicr. You made the conclusion then that because the
probability is so small. when it is multiplied times a higher conse-

quence, the risk is not increased that much in terms of other considera
tions. Is that correct ¥
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Mr. Case. That is correct. The risk is aceell»;nble in either location.
There is less risk ut these alternative sites. But taking that smaller
risk must be balanced against meeting the program objectives.

Senator Dosexict. Just one last summary question for myself. I
have been through the Clineh River project i the Energy Committee
as & new member for a couple of months. In the process, I find we
have been on this project for years with all kinds of differing scien-
tific positions. _ rr )

There have been scientists on both sides of this issue from its
inception. There have been energy people on each side of this issue.

Is there anything about the internal memorandum which you now
have in your possession which in any way changes your decisions to
this point in time about its value !

Mr. Gossick. There is not, sir.

Senator Dosenict. How about ERDA?

Mr. Beckaonn. None, sir.

Senator Dosenicr. If you had known about the memorandum
6 months after it was written, can you tell us that nothing would
have changed with reference to the way you have p with
this project ¥ _ .

Mr. Becksoro. There might have been a lot of activity when we dis-
covered it us there hns been over the past 2 weeks, Senator. I think
that—— )

Senator Domenici. Would we be where we are today with this
project, with the same requirements imposed at this point and the
same licensing procedure :

Mr. BeckJorn. That is a fair statement, Senator. I believe so.

Senator Domenicr. How about the NRCY )

Mr. Gossicx. T would concur in that. The matters in the memo-
randum that deal with the site have been brought out. So, there
is nothing that would change matters as far as I can see.

Senator Dosrxicr. Has there been u recent comparison of the three
sites from the point of view of the allegations in the internal memo-
vanduni ¢ Do we have that kind of evaluation somewhere in the record
of the Federa! Govermuent ¢ .

Mr. Becksom. 1 uess [ would refer to the report, the final environ-
mental statement 1 - hich the alternate sites were evaluated. The
general considerution- were looked at at the alternative sites as well
as Clinch River, the difference is that T don’t believe extensive new
borings were taken at those alternative sites. _ "

If serious consideration were to be given at u future time to a differ-
ent site, then that is the kind of work that you would do to establish
that it i- in fuct suitable. ;

General considerations were looked at, at alternative sites, but not
the specific structural mechanics of the sites. )

Senator Dosexicr. Is it true that when you did do the specifies
on this site, it proved out satisfuctory with reference to meeting the
necessary safety requirements? e TS

Mr. Beexaonn. To the best of my knowledge, that site is wholly
aceeptable.

Senator Dosenicr. Thank you, Mr. Chairman.
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Senator Haxr. Senator Bumpers i

Senator Bumeers. Mr. Chairman, I just have one item I want to
pursue at the expense of going over territory we have already covered.

I would like to ask Mr. Becgkjord this: the thing that has caused me
more concern, I think, over the Burns & Roe memo than anything else
is the stutement here, for example, where Mr. Young says:

The overall approach to reactor safety matters has to date been bused upon the
Fast Flux Test Facility approaches, the policies established by Mr. Shaw in RRD,
which are in many ways coutrary to those of the AEC Nuclear Commission.

For example, Westinghouse and Burns & Roe have been told orally
by RRD and PMC that we should not comply with the requirements of
10 CFR 50. They cite the DRL safety considerations and would not
necessarily provide a simple reliable plan. Then he goes ahead to say
this is part of the power struggle between the AEC and so on.

In your testimony, Mr. kjord, you say you started developing
parallel systems; then you say, to cover hypothetical core disruptions,
and then you drop that.

In & May 1876 letter, the NRC agreed that these hypothetical core disruptions
can and should be ex~luded from the design basls. Subsequently, the project with-
drew the parallel design from further consideration by NRC, but It was mutually
agreed that margins would be provided in the plaut in order to reduce the postu-
lated consequences of such hypothetical accldents.

It really seems to me, and I admit that I may be in ervor and I may
be inferring something here that is in error, but it occurs to me that
what Mr. Young has been told orally is precisely what happened, that
we have cut corners on the safety specifications.

Mr. BeckJorn. Senator, I don’t believe that is the case. Let me take
your second question first, relating to the HCDA. The question that
relates to the HCDA is whether the HCDA is to be acconunodated
within design basis.

That comes back to a discussion which I was trying to clarify earlier
this morning, how a design is accomplished ; as to whethier the uccident
is fully contained and controlled within the design liviits.

In the case of the HCDA, what has been decided is that the HCDA
is not accommodated within design limits; it is acconunodated in
another way with margins built into the plant design so as to mitigate
the consequences of that accident.

Mr. Case was explaining what the rationale for this is, numely, the
probability of an HCDA is very low. My figures are somewhat lower
than his. I would say that the probability of an HCDA is reckoned to
be of the order of 10 to the minus 8 per year or less. So it has a very low
probability of occurrence. The question is, what do you do about it.

Senator Bumeers. You are not suggesting that you are entirely
accurate on the probability, are you

Mr. Beckaorp. No,sir, 10-* or less.

Senator Bumeers. OK.

Mr. Brckaorn. This accident has been studied extensively. For it to
occur—let me just say a little more about it. T know of no mechanistic
way that it can happen. It is called hypothetical because for the pur-

s of analysis and discussion, we assume it can happen, but nobody
as come up with a mechanism by wkich it could logically occur.
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an example, the core of the Clinch River reactor consists of fuel
m::rinl and i{) is encased in cladding material and structural material.
In order for the worst HCDA to occur, they would have to deve[og
some way in which the cludding material and the structural materia
would fall away. It might melt, but the fuel would stay in place. 1
don’t know of & way that this can happen, so it 1s WM like
this. ] .

T um trying to describe it in a very simple fashion which has been
studied t‘x)l'(-u’;ivcly. It is by reasoning such as this that the probability
that it could happen is reduced ; and 10* is a very small number.

What do you do ubout it{ Do you conceive of a design which will
accommodate this very unlikely event within design hmits or vari-
ables or do you find some other way to handle it? The path that has
been chosen 1s to build other margins into the plant. p ot}

Senator Buseers. Mr. Beckjord, what are the probabilities by
ERDA’s estimates of an explosion occurring in a breeder reactor

lant?
. Mr. Beckasoro. That would be the same order, 107 per reactor year.
I might add thut one of the margins that is to be included in this
plant design is the capability to withstand a very sharp explosion.

The words “energetic disassembly” came up earlier. Maybe that is
overly technical, but we have been in discussions with the Nuclear
Regulatory Cominission on the amount of energy, the amount of ex-
plosive force that must be accommodated within the structure. That
matter is not settled yet. .

Senator Bumeers. Incidentally, the one that Senator McClure
referred to that was put in operation in 1951 did explode, didn't it!

Mr. Becksorn. Noj it did not. That was a meltdown.

Senator Hawr. T think that was the original question. You say you
are using figures of 1 out of 10°*, when in fact six breeders have been
developed where two of them have had meltdowns which I understand
to be contained in the definition of a core disruptive accident.

When you use the term hypothetical because you can’t conceive of
it ever huppening. it has happened twice, at the Idaho Falls plant and
the plant in Detroit. Am T missing something heref :

Mr. Brekaoro. Yoo, The hypothetical accident we are talking about
here is a lot more scveie. )

Senator Haxr. Let’s talk about one that is not so severe becanse I
understand the definition of hypothetical care «Ilsqlmi\'e .cﬂdeq(s
includes core meltdown and it has happened two times out of six.

Mr. Beckasorn. We are talking about a total core meltdown.

Senator Hawr. Well, let's talk about a little core meltdown.

Mr. Brckaorn. One occurred at the plant in Detroit. Part of the
subassembly did melt.

Senator Harr. Does HCDA include a little ccre meltdownt

Mr. Beckaorp. No: that is a big one.

Senator Hawr. What do you call a little onef

Mr. Brekasonrn, A little one is a core melt. )

Senator Hawr. A hypothetical cmf disruptive accident——

Mr. Beexaoxn. That is the ng accident. . ;

Senator Hawr. What is the dividing line between big and little?
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Mr. Bresagorn, A little one, T would define that as the acei
ocenrred at the Fermi plant. Part of the asseibly lncflt:-:l.(‘l"l!;‘n'(:'l::l:t-
tor was shut down. It was safely shut down without activity released
to the environment or injuries to the publie.

Senator Bumeess. It is still shut down, isn’t it.

Mr. Becsaoro. After that accident, the vessel was opened, the cause
of the accident was determined, the deficiencies were (-urn’«-lml and
that plan.t was placed back into operation. It operated, I don’t know
for 2 or 3 years. It was finally shut down based on economic consid-
crations; but the plant did operate again after that accident
. ?;.l;:‘l::: li?:;ill" seell:u:‘tg me there is little circular r"asonini; here,

ing bad ha L B8 1 1 , it 1
bi;{; bui‘u big o cn‘\!'t ol 'Epens If something bad happens, it is

Mr. Beckao . ) ] i sl )
b, :[.:.t ?))hs'l ha:':: certainly not the impression I am trying

Senator Harr. The Fermi i ' i
Prdaie i - ekl meltdown, little because nothing got

L‘fr. Becksorn. Yes.
m:»:;:t;;rbihgl.c(h.m. I thought he said the Fermi could be charac-

:l(r. Beckaorn. No.

Senator Harr. It can’t be big because a big one can’t

Mr. Becksoro. The Fermi accident occurtlz'ed. There t'.ll;p:“liaw in
design. It happened one day that the coolant flow channel was
blocked. That is what happened at the Fermi reactor. With no flow
permissible in that channel, there was melting. When the assembly
wa:e me‘ltmﬁ. the c‘l’a;‘nt was shut down right away. It was detected.

Senator Hagr. What we arve trying s i
cm;i di.;;‘llp(ivc b oy ying to get at is what a hypothetical

Ir. Beckgorn. A hypothetical core disruptive acci is the wors
uccident that can be c)zilnceived of for 'hi:u rle:n‘cttn:ﬂme“t I

Senator Hawr. But it can’t happen, but it can be conceived of ¢

Mr. liu;x.u_hm. Noj; it can be conceived of ; but what 1 am saying is
that I can’t give you a mechanism by which it could happen. In other
words, we assume that something like that could happen and we look
I.n‘u lt)lln,:'coimequ’t;nces; but 1 u(;n telling you I don’t know how it could

L 1 ean’t come up a ey e 1

s PR s vy p and give you a sequence of events that will

It, is typical in the accident analysis of nuclear reactors that we
don’t always go into the mechanism. We assume that the worst possible
thing can happen. We try to figure out a way in which it might hap-
pen. If we can figure out a way. then we do something about it.
 Senator Harr. The key point here is you structure your design stud-
ies und analyses by a standard called a hypothetical core disruptive
accident, but by your own definition, that is a set of circumstances
which cannot occur or which you cannot conceive of occurring ¢
7 Mr. Beexaown. No. sir. T don’t know of a way it conld happen. The
studies ‘havc. shown that the probabilities of it happening are very
n;:mll. That is what we are saying. However, nonetheless, even though
l‘ ey are very small, there are margins in the design to accommodate
such an event and to mitigate its consequences, Those have been re-
quired by the Nuclear Regulatory Commission.
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Senator Hagr. T apologize for interrupting, Senator Bumpers.

Senator Buseexs. 1 am about finished anyway. The term meltdown
could not have oceurred if we had used the so-called core ¢
technology—I um sorry, the pool technology which the French and
British are using ¥

Mr. Brckaorw. Yes, sir. Could you vepeat that! -

Senator Bumeens. Could the Fermi meltdown have occurred if we
were using the so-called liquid sodium pool technology?

Mr. Bresaonn. The poul or the loop would make no difference. That
it would not have an effect on meltdown—it could happen. If there
was the same design defect in the pool system, it could have happened
there.

Senator Buseers. Do you personally feel as far as you know, any-
body in the agency feel that the loop method which we are going to
use is preferable to the pool techniques?

Mr. Becksoro. Let me give you a short answer on that, Senator.
I believe that a safe system can be built using either approach.
one has advantages and disadvantages. 1 think that from a safety

int of view, they can and will be equivalent. F ) y

What we don’t really know, what nobody knows is which one is
going to be more economical in the end. The rench cite important ad-
vantages for their system. There are important advantages for ours.
One which we think is important and which the Germans also think
is important is the ability to inspect the entire sisetcm during periods
of shutdown. That is not totally rossible with the pool system. That
is an advantage for the loop type of system.

Senator Burers. Have you seen this memo dated June 20, 1976,
submitted to ERDA and the Electric Power Research Institutei It
has Burns & Roe und Rockwell International at the bottom of that.
Have you seen thatf It is NRB 76-1. T assume that this is something
that came to ERDA from Rockwell and Burns & Roe. Their conclu-
sion is that the pool concept is favored over both the hybrid and the
loop designs and they set out nUMErous reasons why. )

Mr. Becksorn. Yes; I am aware, I recall now that report. T think
that T will stand on my statement. T think that most of the people in
the business in this country will agree that either system can be made,
that the two systems can be made equally safe, Senator; but as I say,
there is this controversy over which one will ultimately be more
econonical. )

Senator Busmeens. They go ahead to say that the total probl.billt(
of the core disruptive accident occurring by the pool concept is cal-
culated to be approximately one-fifth and two-fifths that of the loop
and hybrid concepts, respectively. That is contrary to what you said
a minute ago. These are the people that are building it.

Mr. Beckaorn. Can | provi&e an answer for the record on that
point, Senator f T will stand on my statement.

Senator Buserrs. Yes. Of course, we are going to debate this thing
this afternoon. If vou don’t have it to me before 2 o'clock, T will
tako dramatie liberties with this memo and debate on the floor.

Mr. Brekaorn, Al right. sir, 2 o’clock.

Senator McCruge. Mr. Chairman, T think it might be helpful if we
would put in the record a listing of the liquid metal fast breeder
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reactor plants that have been cither oper |

: perated or under design and in-

clulc:ta; |;rfuo§y}§.m‘whlcln has been talked about for tblu-|'||l|&|||‘:| ;9;::1

e lm:: ‘;‘x)::.mi(;lai'uwnl(ml(.:.“ll;\ ;xp;'rullmnlul reactor in 1946 which
» Isstoned 5 KBR-1 which was operntional i 19

has been decommissioned. Incidentally, EBR-1 is the plant ”“.:‘l ::::tl.

produced commercial electricity. It lighte i
RN v y. It highted a small city in Ldaho

The Fermi plant was decommissioned
ho | i _was d N 'y, but beeame operatio |
il'?tidoé:,:"t—bim 1963; SEFOR, which was located in ‘\rlu.mau». \:.I:.l!'::;
y has been decommissioned ; and the FFTF, Clineh River L eeder
reactor; if that list might be made part of the record il
Senator Hawr, Without objection. '
[The list follows:]

A faiin_tumns
Name Type Location Powe: level J:::. |
... A o P tica Cucrent status
g g v UEE e B R
Fi Alomic Power . ..
:‘%Wn,‘.rﬁt‘. m ::v.x‘:u 3"-3&».-., ==§ (bul:ud
20

1969 Decommissioned

Fast Flus Test Faciity (FFTF) o~ ‘ww Uader
Laut Flus Teut L MoMw
L m&n- Power . 10MNe % uu-::.':':m

; st ation,
L -
M?ﬂ: Bresde: Ra M’mu Undetermined. . 1000 Mwe

1988 Under  conceptual
desiga

Senator Hawr. Gentlemen, thank you, very much,

Senator Dosmexicr. If yon will wer
going to provide for Seuutyon- lin::.p::"a!..ply il o

Mr. Bcksonn. Yes, siv, before 2 o'clock.

[The informati e
PR vyl d' - &l;n:‘::‘lmel;l'lz Senator Bumpers and Mr. Beck-

HyrorHETICAL CoME DISKUPTIVE AcCivENTS For LMF

The risk assoclated with a ; ORNe
postuluted HCDA is the prod g
: x:gln.l:mdie) ‘ndn;l' probability of occurrence. The mu::(m“:‘o‘r,‘u:::a(u |m::el:f::
—— eu;“n” s; on the core composition and geowetry, und therefore cous
e dangl :. uec!ul ln! whether a pool or loop design 1s asstmed. A re :’;
e pruba.lllli‘ly' :'Il:(!;;l:;:;:: n' single Coutractor tenm (AI/BRI) 'c;nwlc'ukru
Pat type LNPBE Lo rury of an HCDA way be a fuctor of five Jess for a

e e t;‘n:n::fn.l‘:l:ehop plant similar to the CREBRI.

safety requirements. The comparisons nuullmd ALBRI o i e

design advantages and not to Compare ulm»l:;lle"'ua.‘t:{\l'f RS 900 b comuiiior svomit

The !
g oo oceaemte of o e R T & I oo e e 3¢ va hewer probosl
_ : J it Is ba i P
sodium Inventory lwediately surrounding the core. For |m=.:|l“|::e:r:e::‘:t:“;€-;

as luss of offsite power or lar,
g€ enrthguukes ¢
core covling, they compute that about ii quur‘u‘:.l!:.-h;d\'n:‘llm e S T

for the pool lable for corrective ucti

ohunt M' :usi"ff::,"f"‘""”"'." to four hours for the loop plant. Either n:n‘u:.‘l::::;l':l

-l lluwe\;: b‘l;(‘:‘::::“ but this difference does affect the probabilities
. ' ' ure con i Py

tn a milllon to 1 chance 1 a bl)ll mparing very sumll numbers like 1 chance

lon, uucertai
to claim factor of tive difference bem'eel’; ‘:u:)'l‘ P:n.:l. Iln?:p.?ll'e::g::m il o

BR's Poor Vessus Loor
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STATEMENT OF Exic 8 Brecksown, Dikectos, Divisiox or Reacros DeveLorMENT
AND DEMONSTRATION

Mr. Chairuan and Members of the Counmitter, 1 uppreciate this opportunity to
discuss the enyironmental ad safety matters reluted to the Clinch River Breeder
Reactor Plant (CRBREY ) Project which were ruised in the July 6, 1073, luternal
Buris and Koe memorandum recently clied in the press.

Phe CRBIE Project s a jolnt goy ernment-industry cooperative arrungement
tor demonstrating o Liguid Metul Fust Breeder Reactor power plant as
wuthorized by Congress on June 2, 1970 (Public Law 91-273). The partners in tals
project are the Euergy Mesearch snd Development Adlllul‘r'lllol (ERDA),
Commony calth Edison (CE), Tennessee Valley Authority (TVA) and Project
Munugement Corporation (PMC). The objectives of this Froject are lo design,
licvnise, construct, test and operate un LMFER demonstrution plani. 1o May 1076,
ERDA assumed foll wanagement coutrol of the Project with continued utility
industry support und participation.

1 lmr’e had the ERDA responsibility for this Project since March 1976, During
that thwe, Project accomplishiments have been good, with design now over 40
percent complete, all of the long lead equipment ou order, and the Final Environ-
mental Statement and Site Suitability Report Issued by the Nuclear Regulatory
Comrnission (NRC). 1 have examined Project records, reviewed the numerous
reports and hearings concerning the Project, and inquired extensively lato
Project procedures sud status, particularly in eny ironmental, safety and related
licensing matters. Generally, I can say that the Project has also made good
progress in these licensing areas during the past y:ar, working toward its goal
of n Limited Work Authorization (LWA) as reqvired under the NEPA Act of
1070, until the recent suspeunsion of the environiiental hearings in April. The
envirommental hearings suspension was requested by BBD:Ju‘Iu a final
decision on whether the P’roject is to be terminatid or continued.

I have reviewed the Bums and Roe memorandum in detall since 1i became
availuble to me about two weeks ago. My statements on it are based on the Infor-
wation nvailable to me as a result of research doune in the interim. Sowme of the
issues raised were speculative and others were founded on incomplete or Incor-
rect inforamtion. OF the remaining issues, I found elther that they have already
been resoived or that work toward proper resolution Is underway in
with licensing uctivitles ax required by NRC.

Comments on the specific issues rulsed by the Burns and Roe memorandum are
us follows:

In the “Sunmnary” section, pages 2 and 3, Burus and Roe stated :

“Phe site selected is likely to be very costly to prepare and could even be
unsultables = *"

The vost of prepuring the Clineh River site will have been proven to be sub-
stantially more than estimated. The site costs and problems could be such as to
indicate a chunge of site”

The plant site was selected following consideration of several possible alter-
wative sites. In late 1971, the AEC appointed a Senlor Utllity Steering Commit-
tee and Senior Utility Techuical Advisory Panel to assist them In selecting a
utility partner to desizn, build and operute the demonstration plant. Proposals
were submitted to the Steering Committee and AEC by groups of utilities inter-
ested in participating in the demonstration plant program. Each of the principal
sites advanced in the proposals received appeared to meet the general requirement
ihat the proposed site should require no unusual design features or special con-
sideration in licensing. The Steering Committee found, however, that the proposal
from CE/TVA offered increased siting flexibility over the other proposals. This
CE/TVA proposal for building and operating the LMFBR demonstration plant
was ultimately accepted by the Steering Committee nud the AEC.

Three candidate sites within the TVA area were considered : Widow's Creek,
John Sevier and Clineh River. Aunlysis of the relevant siting, environmental and
direct cost factors for the three sites disclosed no clear-cut or overriding advan-
tages for any single site. Such differences as existed wete considered amens
1o treatment in the design within the limits of existing technology. As a pract! |
matter. the three candidate sites were found to be equivalent from site che we-
teristic nnd environmental standpoints.

Although comparisous of direct site cost slightly favored the Wigow's Creek
and John Sevier sites because of the availability of some site services, the dif-
ferences were within the ruuge of uncerta.nty inherent in such cost estimates
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An overall analysis of the three sites, Including considerstions of meeiing project
and program objectives, showed Clinch River to have a decisive advantaze, be-
cause the new site services to be provided at Clinch River would be wore com-
patible with the nuclear steam supply svstem.

The soundness of that original decision was supported by the comprehensive
and detalled site investigation program conducted during 193, subsequent to the
Burns and Roe memorandum. In contrast to the Burus and Roe apprebension,
the site was actually found to be similar to others utilized for nuclear power
plants in the region and was demounstrated to be fully acceptable from all xtand-
points. The Nuclear Regulatory Commission also confirmed the scceptability of
this site based on their independent review and assessment as documented in the
Final Environmental Statement for the CRERP issued in February 1077 aund the
Site Sultability Report issued in March 1977, In the Site Sultability Report, NRC
coucluded that the foundation conditions were generally good and there was no
subsurface conditions expected which would preclude the sultability of the site
or the construction of the proposed plant. As the nuclear power plant siting
criteria have undergone very substantial evolution over the past several yeurs,
th:« co.:.l‘luued acceptabllity of this site further reluforces the soundness of its
select b

With regard to the cost of preparing this site. any additlonal costs incurred for
preparation of this site compared to 8 hypothetical “optimum” site will be small
when considered in the context of the many other factors Influencing site selection.
3 l:u the “Background” section, pages 8 and 9, the Burns and Roe memorandum

ates:

“The overall approach to LMFBR reactor safety matters has to date been based
ou FFTF [Fast Flux Test Faellity] approaches and policles established by Mr.
Shaw and RRD [Division of Reactor Research and Development] which are in
many ways contrary to those of the AEC Division of Regulation (DRIL.). For
example, Westinghouse and Burns and Roe have been told orally by RRD and
PMC that we should not comply with the requirements of J0CFRHM Appendix A
(General Design Requirements) for LMFBR where such requirements arise from
theoretical DRL safety conslderations and would not necessarily provide a simple,
reliable plant. * * * “This approach Is being fostered in full knowledge that it
may not resuit in meeting DRL's licensing requirements and that many issues
would have to be taken to the AEC Commissloners for resolution. It is part of
a power struggle between parts of the AEC. The LMFBR Demonstration Plant
Is viewed as a test case in which RRD and PMC can knock out many theoretical
safety-oriented design features which complicate commercial plasts and make
them more expensive, and In which a new approach to safety and leensing can
be established. In addition, the Demonstration Plant is viewed as having to be
consistent with FFTF In order to justify the approaches on that project. U nfor-
tunately, some safety approaches on FFTF were apperently decided on because
of the severe cost bind that project lain. ***

“A number of existing approaches based on FFTF practices are already known
as potential problem areas. These include the lack of specific safety criteria for
the project ; present emergency core cooling provisions and nntural elrealation
assumptions : the current assumption that a double-ended pipe hreak is not a
credible accident ; the assumptions as to the extent of the Hypothetical Core Dis-
ruptive Aceldent (HCDA) and features needed to contain it ; the effeets of sodlum
spills and fires ; rudioactivity release above the operating floor ; plutonium leak-
age und levels at the site boundaries ; and the abllity to design uan effective system
to contain u core and reactor ves<el meltdown. * * o

This statement concerning compliance with 10CFR50 requircments appears to
be tn direct couflict with the requirements established by the AEC for this Project
I'?n::::;lﬂ;‘ll ::n:m::lmut.o' tlr Congress prior to authorization. In the original

stification a Arrangement for this Pro ‘AE
on ::;x.x\m ll'l. 11:12. it was clearly :nled that : PUES SIS 0 P

» applicable laws and regulations, Includi th AR -
censing and regulations, will be complied with.” W T S
“'{(!‘:h;:.a':n& :Nn::me::(. ""“';‘ t:)‘ 'r:lo;ct 1{l)e.utnblhhmt of the independent
- . : rogram Justification Dat No. 77~
eovery the Project at this time. B ST T

The wminutes of the Project Steering Committee have been reviewed and no
record was found to 5upnorl the statement made by Burns and Roe concerning
compliance with 10CFR50 requirements. In addition, T have personally ealled a
pumber of meu who were leaders in the early days of the Project. These are
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Miessrs. Milton Shaw and Thomas Nemzek, former directors of ERDA's reacto”
development division, Mr Waguer of TVA, Mr. Wallace m‘ of Cl-“‘ -
wealth Ediscn, Messrs. Jobin Tuylor und George Hardigg of Westinghouse. Each
of them has assured we there was never either a policy or a practice of avolding
complisuce with the AEC Division of Negulution liceusing requirements. It was
in fact the policy to go through the entire safety and lcensing process as part
of the project objectives. 1t was understoud by the project lenders that wodifica-
tious 10 some of the 10CFRT0 General Desiga Criteria would need (o be developed,
simply because of the technical differences between Light Water Reactors
(LWits), for which the General Design Criteria were qdﬂully writlen, und the
Clinch River Breeder Reactor, for which general design criteria were not yet
written in 1973 These woditications were developed within the licensiug process
and ure cousistent with the evolution of the licensing process for LMFBIts. It
should be noted that wuch work and discussion was required to resolve the dif-
ferences of technicul opinion prior to the final issuance of CRBRY generul design
criteria by NRC on Junuury 9, 1976, The fact that there were significant differ-
ences of technicul opinion during this effort, however, does not lead to the con-
clusion that the Project was trying to avold compliance with safely requirements.
The safely requirements were properly established when NRC lssvea, and the
Project accepted, these criteria.

The ubkﬂ‘ive of the design eriteria and the net effect of the CRBRP licensing
process Is to make the CREBRP at least as safe as a light water reactor located
at the sawe sice. To suggest, as the Burns and Roe memorandum does, that there
was an intent not to comply with licenslig requirements o: that the AEC desired
to avoid including needed sufety features because of cost considerations, is
shinply not supported by the facts.

I can further testify that during my association with the Project, the policy
has been, is now, and will continue to be, to comply with the Nuclear Regulatory
Commission's leensiug requirements.

The three level defense-in-depth safety philosophy currently being used for
design of LWHs was also adopted for CRBRP. This requires design measures
to prevent accidents, to provide protection against either anticipated or unlikely
faults that wight vecur, und beyond this to provide appropriate engineered safety
features in the design to safely accommodate extremely unlikely faults, if they
somchow should occur, in order to protect the health and safety of the public.
Furthermore, ERDA snd NRC have ugreed that, for the CRBRD, it is prudent
to include ndditional measures i design to further limit potential consequences
to the health und safety of the public. Accordingly, the Project has included
snrging beyond the necessary design basis In order to reduce the postulated con-
sequences of hypothetical accidents involving core meltdown and energetic dis-
assembly. At the time of the Burns and Roe memorandum, there were on-going
discussions between RRD and DRL concerning whether hypothetical core disrup-
tive accidents (HCDAs) should be included in the design bosis (level three)
for LMFBRs The resolution with DRE was that, to avold schedule delay, two
CRBRI designs would be submitted for concurrent review, one without and
one with HCDAs in the design basis (the reference design and a parallel design).

In o May 1976 letter, the NRC agreed that HCDAs can aud should be excluded
from the design basis. Subsequently, the Project withdrew the parallel design
from further consideration by NKC, bat it wis mutually agreed that marging
would be provided In the plant design in order to reduce the tulated conse-
quences of such hypotleticnl aceidents so that the CREREY would be comparable
to current LWHx

Al of the relevant CREIE sufety issues, includiug those ralsed by the Burns
and Roe wemoranduw are being properly and thoroughly aualyzed during the
course of the licensing process. Most of the issues have been resolved In a manner
mutually ucceptable to ERDA and NRC. Work is coutlnuing on the remainder
of these issues at this time. No urusually dificult problems In design have been
fdentifivd. To date, the Project has made design changes estimated to uitimately
cost $60 million in order to weet additional licensing requirements which have
evolved during the interactions with NRC, and it Is possible that other changes

may yet be required. You may be assured, however, that we bave always been,
and ure ut present, dedicuted to meeting all necessary licensing requirements.

In the “Background” section, pages 14 and 17, the Burns and Roe memorandum
states

“Phe licensing approach involves numerous variance requests and submittals

not originally included. * * ¢
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“It appears likelr that the Regulatory group of the AEC will be made inde-
pendent of the development part of AEC soon. This would mean fur less coance
of early and unique licensing approvals. * * *"

The CRBRP Project has asked for uo special licensing varlances. Consistent
with one of the major CRBRP Project objectives of demonstrating the licensa-
bility of the LMFBR concept, the CRBPR is being subjected to the identical
NHeeusing process by the NRC as would any commercial nuclear power plant.
At the time of the Burn and Roe memorandum, the Project was expecting to
request an exemption to coudnet certuln site preparui.on activities prior to
receipt of & Construction Perwit, us was permitted by the AEC Regulations
under 10 CFR 560.12(b). At that time, the AEC was granting esemptions for
commerciul nuclear power plunts under this regulution since this was prior to
fnstitution of the use of LWAs. When the regulutions were chanzed o incor-
porate the LWA procedure, the Project abandoned consideration of un exemp-
tion request and oriented licensing activities toward obtaining an LWA.

Regarding other NRC requirements, the Project will meet all of the applicable
requirewents. However, as already stated, some of the NRC requirements were
foriwulated for LWRs and have either no applicability or only partial applic-
abllity to the CRBRP. lo these cases, the Project will meet the intent of the
LWR requirements by developing modified or new requirements in cooperation
with NRO (eg., 27 of the 58 Generci Design Criteria were modified, plutonium
dose guldelines were developed, and new coutalnent criteria were developed ).

In the “Background' section, pages 17 und 15, of the Burns and Roe memo-
runduin, additional statements concerning the site appear :

"".l.’ehe.ull: eood. l.uou described below may delay establishment of the sultability
of the site.

“The Clinch River site selected for the LMFBR Demonstration Plant is one
of the worst sites ever selected for a nuclear power plant bused on its topography
and rock conditions. The suitabllity of the site will not ke confirmed until after
an extensive soll boring program. There Is a possibility that the site may not
be acceptable. As a winlmum, site development costs will be high. The reasons
for the above conclusions are as follows :

“(a) The site has varying rock conditions. The rock on which we are attempt-
ing to place the plant Is known to be somewhat nonhomogeneous and to be
subject to possible solution activity problems and perhaps voids and cavities.
These couditions may require some rock treatment such as grouting, and verifi-
cation of the results by an added soll boring program. Previous sites with
shllar problems have been difficult to license and have been ditficult and costly
to prepare.

“(b) The areas surrounding the present estimated plant locution are known
to have an as yet undetermined degree of volds and cavities. Because of this
condition and the large amount of excavation required by the design depth of
containment at the present tiwe, an extensive rock treatment (grouting) effort
appears to be required, followed by a detailed soll boring program to verify
that the results are satisfactory. This effort 1s anticipated to be required to
avold possible severe subsidence problewms, which could be the equivalent of
& selsmic event. The AEC has | ed on such actions for previous sites with
lleu“e;;entu of volds and cavities; counslderable cosis and deluys have been
nvolved.

“(e) Slope stability will be a problem during construction due to the nature of
the site material.

“(d) Extensive excavation, Including much into bedrock, and backilil Is pres-
ently estimauted to be required because of the hilly terralu aud subsurface condl-
tions at the site.

“The results of the above could mean a minimum of more than six months' de-
lay and willlons of dollars In cost Increases. In addition, final location and
orlentation of the plant will be delayed pending results of the soil boriug
program. * ¢ *"

These apprehensions of Burns and Roe about the site were based on twenty-four
core borings at the proposed site, of which only four were in the inunediate
viclulty of the plaut location. After a comprehensive and detulled site luvestiga-
tion program, the final plant location at the Clinch River site was proven to be
sound. This site investigation program Included over one hundred additional
core borings, a test grouting program to confirm the homogeneity of the founda-
tlon stratum, detalled geophysical studies, and other extensive analyses und
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mora nis
tests. All these points raised by the Burns and Roe we T h:‘;l:n Te‘r:'m b
thorough!y reviewed with NRkoe prhfr to their lw.c:eo()nﬂﬁl’ e NRO staff
tal Statement and the Site Suitability Report for t S m..“. Bogd
concluded that the foundation conditions are good and

truction of the plunt, :
‘Mhtnmll:;- "slll.u'kgruuud" section, page 22, the Burns and Roe memorandum states

4 4 R
“Mauny safety spproaches lnut:poul:: '::Jl;'l‘ul“l:‘: h&hnul (ol: l::t. :.J.l.l“‘?.
tration Plant may not com . These
::\:'l:llmla-e“u:;:lm*d and resolved during the Demonstration Plant

." ‘
I.r:::ia:cuunmenl was made at an early poiot in the plant design. As has already

this
heen expiained, one of ihe key objectives of this l’rokctuhu h?‘l‘zm -
plant in the same manner as a commercial LWR plaat. n‘n:‘ o g b=
proaches and features W hich were ultimately incorpora

t. The problems identified in
d extensive study, analysis and development,
:::uli::ru: and Roe memorandum b e each been addressed in the licensing proc-

te
ess as the design has evolved. Either they Lave been resclved or appropria

work is underway to resvlve thew. "
Jusion, 1 wish to emphasize the following points : -
"l":.:u::u';:'or ‘llle CRBRY design has been 1o provide a piant which is at ies

S LWR locuted ut the same site. a
“S.:n‘:e.:h‘e"mmmeummem of the project, it has been the policy to go throug

b
the entire licensing process and to comply with l;c:‘nd::. r;qulum “:::' -
lished by the AEC Division of Regulation and its bd" w““ucha‘. o
Comp: ssion. All NRC licensing requirements are ng

lmgl::o ﬂﬂ:‘.::f'nm. and Roe meworandum ls over four years old. Some of the

, The
Issnes raised in it were speculative and we Lave not tou:d de.uhl.l:r ‘:o.: ‘t-h::‘ o~
remaining issues have PI(‘: Im&»::g::?‘i l:‘el::le::e:r in "um B s e
cestiga:ious and with the N oced ok “N.m_
l'n:)\“e: :ml t:omple(ely resolved or appropriate work toward resolu

v v }
ul: Rc‘l ‘L\:ﬁ.g‘rm that the comprehensive site investigation program has estab-

shed site meets NRC requirements.
. (}mn;h:n:u':r::s was mnade Ly the Project in the licensing area during the past

> sion of licensing hearings in April.
”ﬁ:?'ﬁﬁ?&i’:ﬁﬂ, u-h:lemeut. Mr. Chalrman. I Will be glad to answer any

dditional questions the Committee may have on this nw. ‘ .

’ Se:m.lor Harr. The next witness will befl};. ngum Young, vice
ident of the Breeder Reacter Division of Burns )

pn\.:’l:n:ﬂl ‘;ou.identify for the record, those who are accompanying

yout

STATEMENT OF WiLLIAM H. YOUNG, VICE num::'r. ll:?::
REACTOR DIVISION, BURNS & ROE, INC, ACCOMP llEDm mx
SEYMOUR BARON, SENIOR CORPORATE VICE PRESID.

ENGINEERING AND TECHNOLOGY

‘s, Sir. i il . This is Dr. Seymour
Mr. Youse. Yes, sir. i am William H. Young ] 5
Baron. who is senior corporate vice president for engineering and
technology. 8 el
tement which has
I \\'out{hku to read through my prepared sta ‘ \ c
submitted along with a number of detailed attachments which I will
t read. :
"ool:tlw point that Sonut:n- Bunln ll: )tn‘sﬁ‘bro:xgl:‘ :'[:; :2& u‘l')‘rng:: '
ertainly w willin
pared statement, 1 certainly would be willi R
ument that he held up. I think it mi q port ‘
u“.'s'lv:ul:::::'"ll.\m: At an appropriate time. lgwould encourage you t
condense where possible your prepared statement.



