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PWRs are designed to reuse lost coolant following pipe ruptures as long as the
rupture occurs within containment. When the SG operates with through the wall
cracks and a steam 1ine break occurs outside containment, the plant is not
capable of reusing the escaping coolant. Unless the affected unit can be
isolated and the accident terminated the core will eventually melt with an
open path for highly radioactive fission products to contaminate the
environment. Because of this bypass feature such accidents have been discussed
{n NUREG-0844, however, because of the single failure criterfon, they were
considered hypothetical. The purpose of the 1991 DPV was to point out that
with through the wall cracks the possibility of containment bypass can not be
treated as an academic, what if, paper study. o

Using a mechanistic approach NRC/RES (2) predicted leakage of 33-1350 gpm.
NUREG 1477 proposes that the leakage can not exceed 1000gpm because of ECCS
pump capacity Iilita;ions.

The above leakages can lead to a core melt and are best discussed in terms of
risk which varies considerably. NUREG-1477 predicts a core damage frequency
of 6.3 E-7 while NRC-RES (3) predicts 3.4 E-4. I believe that the latter is a:
more realistic estimate because of problems with the NUREG leakage model.

Small Leakage ‘
Assessment of whether 10 CFR 100 1imits will be exceeded depends on the
accuracy of leakage and dose predictions.

Leakage Calculations rely on statistical correlation from laboratory tests
using specimen which were either conditioned in the laboratory or cut from -
pulled tubes. The statistical approach involves many assumptions:

@ Eddy-current voltage signals are a measure of leakage.

@ Growth rate and coalescence of cracks can be simulated in the laboratory.

@ A networks of axial cracks will not exhibit circumferential crack

__Characteristics, and

@ Cracks with long incubation period and subsequent fast crack growth rates
will be detected in time.

Recent field experience (Palo-Verde, Summer and Braidwood) shows that
undetected cracks can grow very fast. When such high growth rates and outlier
are excluded, the statistical correlation would predict low leakages and
therefore reduce tube plugging while exhibiting that 10 CFR 100 1imits are
met.

The predictions in the GL are based on data most of which was generated by
Westinghouse. The leakage predictions can vary widely and provide
considerable freedom for continuous manipulation of the voltage plugging
criteria. The stimulus for the development of the statistical approach was the
realization that crack formation and leakage were too complex for analysis.
Now, however, Westinghouse proposes to eliminate outlier by exactly such
analysis. At the NRC/Westinghouse meeting it was apparent that the NRC staff



1s only superficially familiar with how Westinghouse generates the data. In
my opinfon, even if it were possible to continuously monitor all the thousands
of cracks simultaneously in situ 1t would still be impossible to predict
leakage within the required accuracy. In contrast, Westinghouse/NRC staff
belfeves that eighteen month interval {nspections are sufficient to predict
leakage within several gpm.

Dose Calculations depend on the initial coolant {odine activity and fodine
spiking. Iodine activity limits are controlled by the technical specification .
(TS) of each plant. Iodine spiking occurs when the power, the temperature or
the pressure are perturbed. Increases as high as 10,000X in coolant activity
following reactor shutdown have been observed, (4). Present licensing for the
design basis SGTR and the design basis MSLB, {s based on an empirical {odine
spike which corresponds to 1odine release rate from the fuel to the coolant
which is 500 times the equilibrium release rate. The MSLB/LEAKAGE event can be
characterized in terms of a fast reactor coolant pressure drop, (800 psi in
200 seconds). It {s this pressure transient and the large leakage that
distinguishes the MSLB/Leakage from the SGTR and MSLB. The data base for the
500 spike does not include MSLB/Leakage transients, it {s expected, however,
that these transients will exhibit much higher spikes. Reactor experience.(5)
indicates that it is the tail end of the pressure transient which most
significantly affects spiking and Figure 1 shows that a pressure change spike-
releases as much activity into the coolant as a power ramp spike. The
present 1icensing requirements for off-site radiological consequences, as
specified in SRP- 15.6.3. must be corrected when they are applied to
MSLB/Leakage accidents. It should be noted that present dose calculations for
the design basis MSLB are based on total leakage of one gpm therefore a
correction here is not very significant because of the low leakage. When,
however, the leakage is large (10 gpm or more) the effect of rapid pressure
changes on the spike can no longer be ignored. Not only does that the 6L
1g?ore this {ssue, it also uses the TS to incorrectly tune predict dose
releases.

In September 28, 1994 NRC approved Farleys’ request to Tower TS limits by a
factor of four to allow post-MSLB primary/secondary leakage. Similarly, in May
1994, NRC allowed Braidwood Station, unit 1 to lower their TS from 1 to 0.35
microcurie per gram of coolant and thereby lower the predicted dose from 80
rem to 28 (30 is the SRP limit). The flaw in the above decision is shown in
Figure 2 where the spike increases with reduction in the $nitial fodine
activity. In my opinion the appropriate procedure would have been to muitiply
the 8? r:n by a factor of 10, at minimum, to account for fast pressure
transients. _ :

DISCUSSION

The proposed GL fmplies that there is a known correlation between initial
coolant activity and dose release and that lowering the technical -
specification (TS) 1imits ®is an acceptable means for accepting higher
projected leakage rates and sti11 meeting the applicable 1imits of 10 CFR 100
*utilizing 1icensing basis assumption.® Figure 2, indicates that this
assumption is not valid, lower coolant activities result in higher spikes.
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To mitigate Dr. Buslik’s conclusion (6) that 10 CFR 100 parts are being
exceeded, NRC-RES (7) states that 10 CFR 100 will be met because of recent
improvements in fuel relfability. The rationale is that the 0.5% fuel failure
used by Dr. Buslik {s an order of magnitude higher than recent experience
indicates. RES ignores the fact that by this reasoning fuel failure of 0.05%
will reduce the 1500 rem calculated by Dr. Buslik to 150 rem which 1s within
10 CFR 100 but exceeds the 6L limits by 120 rems. The RES position raises
several issues but because they are beyond the scope of this DPO, only one
comment {s provided (see footnote). .o

I do not agree with RES (7) that the GL represents a significant
accomplishment. It {s based entirely on the Westinghouse methodology and
fgnores data which does not support 1t. As a defendant in SG related legal
actions and as a consultant to several utilities Westinghouse stands to-
benefit considerably from the 6L. Since the subject matter involves very
complex technical issues, a thorough independent technical peer review of the
proposed plugging criteria is required. The task group was not a substitute
for a peer review because it simply endorsed the Westinghouse approach with
some minor modifications.

In early 3 an NRC task group was established to evaluate the issues which
were rajsed DPY and Dr. Muscura. The groups’ work was concluded with
a draft NUREG-]448) which was {ssued for public comments in June 1993. The
House Committee on Natural Resources Subcommittee on Energy and Mineral
Resource was briefed accordingly. Westinghouse/EPRI/Utilities, strongly
objected to the NUREG conclusions. Without new data and in spite of field

- reports on high crack growth rates and objections (1) from three task group

members the NUREG recommendations were revised by NRR as requested by
Westinghouse/Industry. Dr. Muscura is a senior materials expert with 15 years
SG related experience, Dr. A. Buslik is a senfor PRA expert with experience in
fodine spiking problems, and I myself have 12 years 10 CFR 100 related
experience. The revised NUREG conclusions were different from those which
were provided to the House Committee and the ACRS earlier.

Insufficient understanding of the technical issues by the staff combined with
selective presentations of data by Westinghouse resulted in changing the
plugging criteria from 1V to 2V. Even though this change has not yet been
approved, Westinghouse already is discussing (8) changes which would increase
the plugging criteria to 3V and more.

I have raised the 10 CFR 100 concern at several NRC/EPRI/INDUSTRY meetings and
in writing (9). A meeting with industry experts was scheduled tentatively by
EPRI (Steininger). In a report submitted to EPRI (January 1994, TR-103680)
Dr. Postma clearly points out that it is only by assumption that “the
available sample of spike events is representative of the population of spikes
that could occur in postulated SGTR/MSLB accident sequences.® 1In spite of
these concerns the GL ignores the entire issue.

Directive 6.2 "Differing Professional Views or Opinions® specifies that if
after receiving the Office Director’s report "the (DPV) submitter does not
consider the matter closed, a written DPO statement expressing continuing
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concerns may be submitted to the Commission or EDO, as appropriate.® 30
wonths following submittal of the DPV I still have not received a report from

. the 0ffice Director. In the absence of a reply from the Office Director, the
lack of any activities on 6I-163 and the inadequacy of the proposed Generic
Letter I consider the DPV step as unresolved and therefore, I am proceeding
with the formal DPO process. .

RES, in response to the DPV, requested that I provide additional information
so the issue can be prioritized in accordance with RES Office Letter No 1. In
September 1992, RES opened a new Generfc Issue (GI-163), ranked it a HIGH
priority, and sent it for peer review. Contrary to Letter No. 1 and in spite
of a written reminder (10) to the Director I was excluded from this review.
GI-163 - MULTIPLE STEAM GENERATOR LEAKAGE is still in Priorization (step 4).

It is disturbing that after more than 30 months since the concern has been
brought to RES management attention no data has been generated to allow
independent assessment of the Westinghouse approach and provide sound
rationale for Commission review.

The lack of prompt disposition of safety concerns which I have brought to .RES
management attention has been systematic and pervasive. For example, in 1987
I have predicted certain complex SG degradations, (11). When RES failed to
act I raised the issue with the Commission which promptly {ssued an inquiry
(12). Several years later the degradation occurred almost exactly as
predicted at San-Onofre (13) and Main Yankee (14). I believe that if a
prompt action had been taken in 1987 unnecessary risk to the plant and costly
outages could have been avoided.

In summary, public health and safety can be best protected by replacing the
affected steam generator units and not by the institution of easily tunable
plugging criteria. .

CONCLUSJONS

My differing professional opinion primarily concerns the following:

The GL methodology will allow plants to exceed 10 CFR 100 1imits. At least
- one plant, Braidwood, already exceeds these limits.

I disagree with the position that the Westinghouse statistical model allows
conservative leakage predictions. Consequently the risk of core melt §s much
higher then indicated by the proposed 6GL.

I disagree with issuing the proposed 6L for public comments without
:ccompanyfng documentation which would allow an assessment of the following
ssues: :

1. How the data on tube inspection at Palo Verde and Braidwood fit in the
leakage correlation.
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2. The correlation between the Technical Specification of aI]owable coolant
activity limits and the radiological consequences.

3. The effect of fast depressurization on {odine. sp 1
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NOTE

RES methodology is based on the assumption that a correlation exists between
fuel failure and actual coolant activity. Because of several reasons (legal,
method of detection, etc.) the degree of reported fuel failures is not uniform
throughout the industry. The reported and actual fuel defects may be related,
but unless they can be described improvements in fuel reliability are no
indication that part 10 CFR 100 will be met. Iodine coolant activity depends
on the actual fraction of fuel rods that leak, the plenum/gap rate constant,
reactor power level and the cleanup rate. Estimates of the the rate constant
vary over an order of magnitude indicating that fodine release is controlled
by a Targe number of varfables. Size and location of the defects are probably
am?ng them and therefore fuel failure is a very poor indicators of jodine
release.



