ok

Duthe Power Con puny T C Mevegamw

* MoGure Nuclear Generation Depamimeni Viee President
12700 Hagers berry Road (MGHIA) (70418754800
Hanierseilie. NC 2H07TR- 8985 (7048754808 Fax

.Y DUKE POWER

October 29, 1982

Document “cntrol Desk
U.8. huclear Regulatory Commission
Washington, D.C. 2085%

Subject: McGuire Nuclear Station
Docket Nos: 50-369 and 370

Dear Sir:

On Ser -mber 23, 1992, representatives from Duke Power Company and
Westilugnouse Electric Corporation met with the NRC Staff at the
NRLU's office in Rockville, Maryland., The purpose of the meeting was
to present the resu.te of the inspections and analyses that had
been performed on the Metuire Uaits 1 and & sveqm generators. As a
follow up to twhis meeting and subseguent conference calls,
additional evaluacicng and analyeses were performed in order to
characterize the probabiliy of oocurrence of large difierential
pressure @vents and the likelibood of a tube buirst concurrent with
such events., A discussion of these evaluations and analyses are
provided in the altached pages.

It Is concluced from the information presented herein and on
September 23, 1992, that overs_.ion of McGuire Units 1 and 2 until
the end o! their respectivs fuel cycles deoes not present an undue
risk to the nealth and satety of the public.

Very truly yours,

b

PA BT

T. €. McMeek.in






End of Cycle Steam Generator Tube Integrity
McGuire Units

1 Introduction

Information is provided herein for the support of the continued operation of McGuire
Units 1 & 2 through the end of their respective fuel cycles, representing periods of
operation of 8.7 and 12 months respectively. An integrity analysis of the tubes was
performed based on expected conservative assumptions relative to the configuration
of cracks which may be postulated to exist in a very limited number of tubes in the
steam generators (SG). A probabilistic analysis was also performed.

2 Background

Results of tube integrity evaluations were presented to the NRC in a meeting held on
September 23, 1992, in Rockville, Maryland. The information presented supported the
operation of Units 1 & 2 until the end of their respective fuel cycles. This was based
on 100% detection of free-span cracking at a 50% penetration level, a 2.5% per month
grow h rate, and an allowable depth of 81% based on the limits of RG 1.121 (draft).

Subser .nt discussions with the NRC were held via telephone on ' ber 9, and
October 15, 1992, Of specific interest was the probability of occ  .nce of large
differential pressure (AP) events, and the associated likelihood ot a tube burst
concurrent with such events. The second discussion was held to appraise the NRC of
the results of performing additional analyses. Information was provided on the results
of probability and risk assessment (PRA) analyses for the McGuire Units, see Attach-
ment 1, and the results of statistical simulations (Monte Carlo) of the integrity of the
steam generator (SG) tubes. The Monte Carlo analyses were basad on statistically
sampling the crack depths, crack growth rates, end of cycle (EOC) crack morphologies,
tube material properties, and the results of burst testing.

The purpose of this document is to provide a summary review of the informatien
presenied and the analyses performed.

3 Deterministic Analysis of EOC Tube Integrity

The deterministic analysis of tube integrity was based on postulating the existence of
cracks in the 8G tubes at a detection threshold depth. The detection threshold is that
depth for which a very high level of confidence exists that such cracks would be
detected by eddy current examination (ECT). This was followed by establishing a
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" conservative value for crack growth rate into the wall of the tube, projecting that
growth to the end of the fuel cycle, and then determining the burst pressure.

3.1 Detection Threshold

Information was presented based on the non-destructive ard destructive examination
of eleven tubes which had been removed from the SG's of the two McGuire Units. The
results demonstrated that 100% of cracks were detected when the depth was 50% or
greater. For cracks in the range of 40% to 49% deep the detection rate was 42%, and
for eracks in the range of 26% to 39% deep the detection range was 27%.

3.2 Crack Growth Rate

For the determination of growth rate the available data were segregated into three
categories consisting of Units 1 & 2 known grooved and cracked tubes, Units 1 & 2
known cracked tubes, and Units 1 & 2 cracked tubes based on the ECT evaluations
that had been performed. Frr most of the cracked tubes very little information was
available in terms of previous ECT magnitudes upon which te base previous depths.
Information was available from expert ECT analyst review of previous outage data to
determine when a crack’s initial presence was indicated by the data. For the cracks
found in the pulled tubes a scheme for estimating crack depth at a previous cycle was
adopted based on the final depth of the indication. Specifically, if the indication had
a final depth of less than 50% it was assumed to be of zero depth at the beginning of
the cyele prior to its’ initial presence being apparent. If the final depth was greater
than 50% it was assumed to e at one-half of its’ final depth at the beginning of the
previous cycle. For the one month of operation of Unit 1 in December, 1991 and
January, 1992 growth rates were not calculated. Over such a short time period such
calculations would be subject te significant error since the length of time in the
denominator of the rate determination would be so small. This short time period was
considered, however, as an end point from the beginning of a previous cycle.

The average growth rate from the confirmed grooved and cracked tubes was found
to be in the range of 2.3%/mo tu 2.5%/mo with a standard deviation (SD) of 0.5%/mo.
The maximum value was 3.1%/mo for one cycle of operation. For all confirmed
cracks the average growth rate was found to be from 2.3%/mo to 2.4%/mo with a SD
of 0.7%/mo. Inclusion of the ECT results with the confirmed cracks data base resulted
in a mean of 2%/mo with a 8D of about 1.6%/mo. For the deterministic analysis it was
decided to use the largest average crack growth rate since lower bound material
properties would be used in deternuning the burst pressure,

A comparison of the value selected for the growth rate with available published data,
extrapolated to the cold leg operating temperatur , was made to verify that the rate
was not in disagreement with test data. The selected value was found *» lie in the
middle of the extrapolated band.
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3.3 End of Cycle Crack Morphology

Initial analysis concentrated on a single crack morphologv, i.e., that present in section
5 of the tube removed from R18C5H of SG A of McGuire Unit 2. The selection was
hased on the fact that this was the largest crack that had not been called during the
ECT of the tubes prior to removal of the tube for destructive examination. The crack
was found to have a maximum depth of 78%, ar average depth of 54%, and was 1.1"
long. A series of tests were performed to determine the burst pressure of the crack
profile as a function of depth. For a tube vith the lower bound material properties it
was found that the maximum depth of the crack could be 81.5% and still retain a
factor of safety of three relative to burst during normal operation and a factor of 1.4
relative to postulated accident conditions. It was also found thac the maximum depth
that would result in a burst pressure eqral to a postulated SLB differential pressure
(2560 psi was used for conservatism) was 89.7%.

A secone series of tests was subsequently performed using the morphology of the crack
found in section 10 of the same tube. This crack had a maximum depth of 100% and
was found to be 1.4" long. The purpose of the second testing program was to
determine the sensitivity of the results of the evaluation to the length of the crack.
For the R18C5-10 crack morphology the burst depth values for normal operation and
SLB were found to “e 79.8% and 89.2% respectively.

3.4 Lower Bound of Material Properties

Burst pressure determinations are usually performed considering a 95%/95% lower
tolerance limit on the flow stress (one-half of the sum of the yield stress and the
ultimate stress) for a general population of tubes encompassing the heats of tubing
used in the S8G's for several plants. However, information relative to heats used in the
fabrication of the McGuire Units' 8G's was available. Using this information;, a 98.6%
lower bound for the flow stress of the tubes in the MeGuire Units was selected for the
burst pressure evaluations, The value was adjusted to a cold leg operating tempera-
ture value of 140.3 ksi based on the results of an extensive testing data base
comparing values at room temperature und at 650°F,

3.6 Margin for Operation

To determine the margin for operation the burst pressure of the R18C5-5 and R18C5-
10 type cracks was plotted as a function of time of operation considering the growth
rate reported previously. Using the results of the burst testing, a tube with lower
bound material properties, an initial crack depth of 49%, and a crack growth rate of
2.A%/mo would be expc - d to have a burst pressurc greater than the RG 1.121 (draft)
limit for 13 months of operation for the R18C5-5 type of crack morphology, and slightly
more than 12 months for the R18C5-10 type morphology. For both types of cracks the
burst pressure would not be expected to be less than the postulated SLB differential
pressure for a period in excess of 16 months. Neither type of crack would be expected
to result in a rotnre at .ormal operating conditions at any depth, e.g., through-wall.
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- Additional considerations indicated that the growth rate would have to be on the order
of 3.4"%/mo for a R18C5-5 type of crack for the tube to have a burst pressure less that
the postulated SLE pressure at the end of 12 months of operation, This growth value
is greater than the maximum value considered for the determination of the crack
growth rate to be used in the analysis.

4 EOC Probabhilistic Analysis (Monte Carlo Simulation)

4.1 Beginning of Cycle Crack Depth

For each simulated tube a beginning of cycle (BOC) crack depth was selected as the
sum of the mean BOC crack depth plus the product of the standard deviation (SD) of
the crack depths and a random variate distributed as a Student’s t-distribution for the
number of degrees of freedom (dof) used in determining the standard deviation.

The mean and standard deviation for cracks less than 50% deep (the detection
threshold) was determined from the crack population present in the tubes removed
from the McGuire Units. Examination of the data shows them to be normally
distributed with a mean depth of ~39% and having a SD of ~6%. A total of 18 cracks
were found at a depth of less than 50%, thus the t-variate was based on 17 dof's.

The performance of the simulation included rules for eliminating mathematically
possible, but unrealistic, random initial depths of less than zero.

4.2 Crack Growth Rates

The same data base for the evaluation of crack growth rates was available for the
probabilistic analysis as for the deterministic analysis. Once a mean and standard
deviation are determined the crack growth rate for each simulated tube was
determined as the sum of the mean and the product of a Student’s t-distribution
random variate and the standard deviation. The t-variate was based on the degrees
of freedom (dof) used for the determination of the standard deviation.

The mean and standard deviation from the largest amount of available data were
selected for inclusion in the simulations. Approximately forty-one (41) data points
from the non-destructive and destruction examinations of tubes from both units were
availsble for use in the simulation. The data were subjected to a robust estimation of
location test with the result that four (4) data points were identified as outliers based
on having residual to dispersion scale ratios ranging from 3.15 to 13. The associated
nrobability of occurrence of such values on a random basis ranges from 8.2-10* to
810", The three largest deviations occurred for values based on only three months
of operation. Determination of mean and standard deviation values for use in the
analysis was therefore performed for two cases: the first being with the exclusion of
the outliers, and the second being with the exclusion of all values for which the
operating time was on the order of three months. For the first evaluation the mean
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annealed tubing has a decrease in flow steength of 7% in geing from room temperature
to Lot leg operating conditions. For cold leg operating conditions the redvedion is 6%.
Since the 8D of material properties at cold leg conditions is generally less than the Si)
ot room temperature conditions no simulation of any variution of the strength
reduction factor was necessary.

4.6 Burst Pressure Determimation

A series of tube burst tests was performed for each of the crack morphologies
considered.  In general the lests considered maximum depths ranging from 50% o
100% through the tube wall. There is essentially no change in budst »esistance for
these types of morphologies once the crack depth reaches 93% through the tube wall.
This i due to the burst mode changing from plastic instability to crack opening
displacement (COD) dominated fracture. For each crack morphology a second order
regression equation was fitted to the burst data for cracks up to 93% deep. Having the
erack depth and the flow strength for the material a determination of the Lurst
orossare was made. More extensive burst testing programs have shown that the 8D
of burst pressure about the burst curve is ~8%, For the Monte Carlo simulations a
value of 24% was selected as representing three 8D's. Since the total number ¢! Forst
lests used to establish the SO value was high variation about the burst cuive wvas
simulated using random Normal deviates, This results in a difference in the final
burst pressure of ubout 0,1% rolative to the use of variates based on Student’s t-distri-
bution,

4.7 Comparison of Burst Pressure to Steam Line Break Pressure

The caleulated harst press re for each simulated tube was then compared to the
differentic  _rossuce thet would be expected dur’ - a steam line break (SLB). Specific
anniyses periormed established that two variat: = s of SLB couid be considered. The
first terminating iv a differential pressure of 2435 psi, and the second terminating in
a differential pressure of 2485 psi, see Attachment 1, Table 2. Burst pressure sorting
from the Monte Carlo anaiyses indicate that the probability of burst is slightly higher
for the higher pressure, however the frequency of occurrence of the second event is
several orders of magnitude loss than for the first event. Thus, the joint probability
of oecurrence of burst coupied with a SLE evem is significantly lower for the higher
pressure event, and only the lower pressurc eveat probarilitii © are considered
siynificant for evaluation,

For the growth rate and €D« pondi.. the exclusion of outli-< from the data
base, the probability of a single tube having a burst pressure greater that the SLB
differential pressure (2435 psi) at the end of 12 months of operation was found to be
99.9%. For the growth rate and 3D corresponding ‘o the use of all data for which the
operating time period was in excess of ~3 months the corresponding probability was
found to be 99.5%.
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Conclusion - The following conclusions can be drawr from the combination of the
McGuire PP A and NUREG-0844 analysis of SGTR risk

1) Consdering the design basis transients and accidents, the frequency of events
which are expected to induce large stresses (from DP loadings) is small (1E-
A/RY for DP= 2485psid and 1E-3 for DP= 2335 psid) 1t should also be noted
that the consequences of a high energy line break inside containment with a
tube rupture are expected to be much less severe thar if the break is outside
contaimnment

2) For anticipated transients with a frequency of 0 1/RY - 2 0 /RY, the pressure
loadings are in the range of normal operating pressure loadings

i) For MeGuire, the plant features of 3 PORVs and 3 safety relief valves on the
pressunizer limit the severity of pressure loadings

1) For accident sequence, leading to a core melt condition, both the frequency
and risk from a single SGTR event are very small

5) The consequence results of NUREG-0R44 have been compared to results for
McGuire for two sequences  The fission product release fractions and
consequence results are a factor of § 1o 10 less than those presented in he
NUREG, when water is assumed available to cover the rupture as was done
for the NUREG analysis  The risk contribution from thess sequences is
relatively small fraction of the risk calculated in the McGuire IPE

6) For the complete spectrum of SGTR related core melt sequences, NUREG-
(844 estimated a latent fatality .isk of approx. 2E-3/RY . This is equivalent io
approx 28 person-rem ' RY exposure to the public  If this value is reduced by
the factor of 4+ 10 for more realistic values for McGuire, the risk is 2.5+ §
person-remy RY exposure to the public !n contrast, an additional steam
generator tube inspection would result in plant personnel exposure of approx
30 person-rem. The SGTR risk is a conservatively calculated number while t*
worker exposure during the outage 1s virtually certain

SGTRs can potentially occur as a result of plant transients or accidents when loadings
on the steam generator tubes are increased above normal operating loads. These
transients ca’ cause significant pressure aifferences across the SG tubes by either
decreasing the secondary pressure, increasing the primary nressure, or a combination
of both  NUREG-0844 identified four types of events which have the potential to
create this type of transient  These include ATWS, steamiine or feedline breaks,

LOC As and transients which result in a stuck oper secondary safety valve An



attempt was made 10 estimate tne frequency of these everts and \he resulting pressure
differentials for the McGuire Nuclear Stetion

ATWS - The ATWS sequences analyzed in NUREG-0844 are very similar to
the analysis performed for the McGuire PRA. The sequences consist of an
initiating transient followed by a failure of the reactor to SCR4 4 The
McGuire PRA frequency of the initiating transient (1 8/RY) is very similar 1o
that of the NUREG-0B44 analysis (1/RY)  Also. the probability that the
reactor will fail to SCRAM is very sinular 1 SE-S for MeGuire , compated to
k-5 for the NUREG analy<is. The pressures resulting from this sequence
depend on th «ffect of the roderator temperature coefficient (MTC). Since
the MTC changes with time during a fuel cycle, the prabability of achieving
differer.t aressure levels depends on Jhe fraction of time that the MTC is at
different levels. For the NUREG analysis, the MTC was divided inio three
catepories which sould be callec favorable (0.5), moderate (0 49), and
unfavorable (0 01) The McGuire PRA analysis only looked at a single MTC
category which e2.:% be cons.dered unfavorable and which was considered to
exist §% of the inic. For the purpose of ¢ ampariscn, the MeGuire analy sis has
been modified using the NUREG values for the pressure associated with the
other two categories  The results of this comparison are presented in the Table
| As can be seen, the estimated frequency of challenge to the steam generator
tubes 1or MeGuire from an ATWS sequence is very similar to vhat calculated
for the NUREG-0844 analysis.

Secondary Line Breuk - The secondary line break sequence analyzed by the
NUREG was a steamline break result.ng in a 2600 psi differential pressure
across the SG tubes  The McGuire PRA considers two secondary system
initiating events which have the potential to cause significant differential
pressures  These are secondary system lugh energy pipe breaks insice
containment and a steamline boeak outside containment.

The resulting pressure differential for these events depends on the actions

taken by the operators in response 1o the accident. For both events, primary

system <hrinkage causcd by the overcooling of the primary system will initiate |
safery injection. The ECCS will refill and repressurize the primaly system at the |
same time as secondary system pressure 1s ducreasing  Emergency procedures '.
require that safety injection be terminated as soon as pressurizer level and

subcooling are regained ‘The resulting pressure differential across the SG

tubes will depend on when the operators accomplish this action

If the operators fail 1o terminate ECCS prior to the pressunzer going solid, the
pressurizer PORVs should prevent the pressure differential from exceeding
2335 psid  The differential pressure across the tubes could only reach the
maximum pressure of 2485 psid if the operators fail to terminate ECCS and all
three PORVs fail 1o relieve pressure. For the steam line break outsiGe
containment the reliability of the PORVs is expected to be very good
However, the secondasy line break inside containment will caus: coniainmeni

3
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isolation which cuts ofl instrument air to the PO Vs The operators are
instructed by the procedures 1o reestablish air to the PORVs, but the possibility
that his action will not be performed reduces somewhat the reliability of the
PORVs

The event sequences described above are presented in the attached figures, and
u companson to the NUREG anulysis is presented in the attached table The
analysis for McGuire “hows that when operator action is considered, the
frequency of a secondary line break resulting in very large differential pressures
across the SG tubes is reducea by an order of magnitude

LOCA NUREG-U844 considered primary system LOCA to be a potential
sequence which could result ir a large pressure differential across the SG
tubes. For this sequence, the pressure would tend 1o cause tube collapse rather
thar Lurst  The concern identified in the NUREG was related to the effect of
steam binding from the tube rupture causing delay it corc reflood. 1 his would
primzsily be a peak cladding temperature concern. Several significant
conservatisms were included in the analysis and resulted in an event sequence
frequency of 2 SE-7/RY  Comparison to McGuire does not seem to be
necessary for this case

Stuck Open ¢ ifety Valve - NUREG-0844 concluded that the frequency of
stuck open safety valve sequences for Westinghouse type reactors was low
enough that it was bounded by the steam line break analysis  Potential
transient iutigtors were reviewed for McGuire to determine i this stiutemen
could be supperted  Two sequences were identified that could challenge the
safeties with sufficient frequency 1o be a concern  These initiators are loss of
offsite power (LOOP) and loss of instrument air which were estimated by the
McGuire PRA to have frequencies of 0.07/RY and 0 33/RY respuctively. The
probability that a safety valve will stick open upon demand is in the range of
1E-2 so that the frequency of this sequence is on the order of 4E-3/RY.

The plant response following the stuck open safety valve would be very similar
to the secondary line break inside containment sequence discussed above.  This
is because both the LOOP and the loss of air would result in failure of air 10
the pressurizer PORVs and would require the opera 15 to align nitrogen from
the accumulators ‘o the PORVs. This action is considered to be as reliable as
the one for restoring instrument air following the secondary line break inside
containmant

Although the stuck open safety valve sequence may have a frequency
comparable to the secondary line break sequence, it is less likely to result in
large differential pressures across the SG tubes.  The rate of pressure drop on
the secondary side of the tubes for a stuck open safety would be slower than
for a pipe break, such that even if the primary system goes wates solid the
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secondary pressure will probably be greater than atmosphernic pressure  Since
'he primary system pressure can not exceed the pressurizer safety val.es' set
point pressive of 2458 puig, the ditferential pressure would be 2485 less the
secondary pressure  Since the likelihood of this sequence is comparable to the
secondary line break frequency and the differential pressures are expected 1o be
less, we agroe with the NUREG conclusion that the stuck open secondary
safety valve sequence is bounded by the secondar line break analysis

Additional Transien's - In addition to the transient discusseqd above, the
McGuire FSAR Chapter 15 analysts was reviewed to determine if any other
transients had the potential to cause significant differential pressures across the
SG tubes  Table 3 presents the estimated pressure loads and frequency of the
Chapter 15 transients As can be seen, the sequences discussed above boutd
all other transients by either pressures or frequencies.

The analyses presented here have demonstrated that the frequency of transients which
cause larpe differential pressures across the McGuire steam generator tubes is Jither
lower than or comparable (o the analyses presented in NUREG-0844

tn



| NUREG- NUREG- | NUREG- MecGuire | McGuire | MeGaire
0834 0844 | 3844 | Sequence i l Sequence 2 | Sequence 3
Seruence 1 | Sequence 2 | Sequence | |
Sequence | Loss ¥ Main | Lossof Mcin | Lossof Main | LOF®or | LOFWor | LOFWor
Initiator | Feedwater = | Feeclwater = | Feedwater = | Turhine Trip | Turbme Trip | Turbine Trp
| IRY IRY | iRY l=15RY l=15mY |=1SRY
Actionl | Fulure w0 Falurewo | Failuretc | Failureto | Failumewo | Failure to
SCRAM = |SCRAM= [SCRAM= |[SCRAM= [SCRAM= |SCRAM=
3E-S 3E-5 | 3E-5 1.5E-5 { 1.5E-5 1.5E-5
Action 2 Favorable Moderaie | Unfavorable | Favorable | Moderac> Unfavorable
IMTC=05 [(MTC=04° !MTC=001 |MIC=048 |™TC=047 | MTC =005
Total ! : | :
Sequence LSE-S/RY | LSE-S/RY ' 36E-7RY | LIESRY | LIESRY | LIERY
Frequency i ; ' i
Pressure i ! i i
Acruss 1806 psid 2150 psid | 2650 psid | 1809 psid L i0psid | 2350 psid
Tubes :L
' t 3
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Lable 3 - Seguences YWihich May Resuliin Substaotial 'ressurce
Rillerentials Acroos the Steam Sencrator Tubes (Chapter 15
QLQUENCEes)

FSAR Chapter 18 { Foastimated Segquenci

Sequence Description 'M:,nu!n\
< S - { - —




Estimated Seguen¢

Differential Pressure FSAR Chapter 15

Across SO Tubes | Sequence Deseripiion Frequency

| Operating
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ATTACHMENT 1.1

A Bk it e G ph e

NUREG-0%44 is a comprehensive, state-of-the-art analysis of the probabilities,
consequences and risks for steam generator tube ruptuie (SGTR) events. The report
contains analyses of core melt and non-core melt events.

We agree that the NUREG analysis is a conservative analysis of the probab lities and
consequences of SGTR-related accident sequences.

Duke's MNS (McGuire ¥ aciear Station ) IPEPRA contains the analysis of SGTR
e ont sequences leading to core melt conditions

There are similarities and differences between the Duke analysis and the NUREG
analysis.

We have atternpted in the last few fays to evaluate the frequencies of the transient-
induced high delta P SG tube stress scenanos, which have a probability of leading to
SGTR. (See attached event trees.)

For the non-core melt sequences, the similarities and differcnces are as follows:

The initiating event frequency for most of the events are about the same. (For
example, Duke uses 3x10°3 for a high energy line break inside containment
while the NUREG uses 1x1073.)

The type of events of interest are about the same, except perhaps the LOCA +
SGTR combination. (The 1009F or 50 adverse impact on cladding peak clad
temperatire calculations arising from a smal) impact - on post-LOCA
refill/reflood phenomenon due to multiple SGTR condition - should oot be
considered & significant contributor to care melt,)

For overcooling cvents (such a SLB), operator action to control primary side
repressurizatior could be considered as a mitigating factor. Also, the PORVs
limit the pressure to 2350 psi instead of 2600 psi.

Even with operator failure. the maximum realistic delta P during a SL3 i
approximately 2500 psi. instead of the 2600 psi used in the NUREG.

For ATWS events, the fractions of the time the delta P is greater than or equal

10 2500 psi are less than those estimated ir the NUREG because of the
presence of three pressurizer $Vs and three pressurizer PORVs at MNS,

bage | of 2



ATTACHMENT 1.1

Duke’s PRA assessment does not have a aumber for the conditional probability
of tube fulure dunng a SLB or for the probability of multiple tube failures

The conditional probabilyy of 025 for SG overfill Juring a SGTR event is very
conservative

Using realistic source terms (the MNS coolant activity is very low), the
consequences of these non-core melt sequences 1s expected 10 be inuch less
severe than those calculuted in the NUREG

For core melt sequences, the similarities and differences are as follows:
The initating event frequency for a single SGTR is about the same
Duke does not have a number for the frequency of a multiple SGTR event.

The core damage frequency for a single SGTR initiator is two orders of
magnitude lower in the Duke MINS PRA : wlysis versus the NUREG analysis
‘he ability 10 dej.ressunize the primary side and the plant-specific reliability of
DHR systems are probably the major causes for this difference

The sequences mode'ed in the NUREG which result in depleting the KWST
alier long periods of tine were modeled as part of the MNS PRA event tree
However, thew were not quantified because it was decided that if credit is given
for throttling ECLS fow to match decay heat or refilling the RWST, then this
sequence would not result in core damage.

In the consequence analysis, the MNS-specific fission product release fractions
and site consequence results are similar to NUREG analvsis results

The results unply that frequencies of accident sequences are low and that the risk from
SGTR-related sequences is also acceptabl, low
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