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U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555

Gentlemen:

ATLE ELECTRIC GENEPATING PLANT
RESPONSE TO NRC QUESTIONS ON

YANTAGE § FUFL SUBMITTAL

On November 29, 1990, Georgia Power Company (GPC) submitted letter ELV-02166
which requested changes to the Technical Specifications associated with the
proposed use of VANTAGE § fuel. Additional information releted to that request
was submitted to the NRC via letter ELV-02363 dated January 29, 1991. On
February 13, 1991, a meeting was conducted with the NRC to discuss the previous
submittals. As a result of that meeting, the NRC identified 16 requests for
additional information.

Attached to this letter are responses to the 16 questions that were attached to
the NRC record of the February 13 meeting. It should be noted that the
respon.es include references to three other transmittals. The first was
provided with letter ELV-02597 dated March 6, 1991, which transmitted the
proprietory documents requested by the NRC. The second transmittal wil, be an
additionai Technical Specifications change request to e iminate the resistance
temperature detector bypass manifo’ds. The third transmitta) will include a
revised Technical Specification to account for an increase in reactor cunlant
system flow uncertainty due to the uncertainty in feedwater flow measurements
with venturi fouling.

The second and third transmittals are scheduled to be submitted by the end of
March 1991. As stated at the meeting on February 13, GPC expects to begin fuel
delivery of the VANTAGE 5 fuel in June 1991. In order to support the scheduled
refueling outage, GPC requests that the appropriate Technical Specifications
changes be approved by June 1991].

Sincerely,
V. /8
A
. K. McCoy
CKM/HWM /gmb
Attachment
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NRC VANTAGE § SUBMITTAL QUESTIONS

A qroposod methodology chanxe would allow for control rod insertion
following a large break LO"A by taking credit for leak before break. The
staff does not support the use of the leak before break methodology with
respect to Chapter 15 events., Therefore, RWST boron concentration must be
relied upnon to maintain subcriticality at cold conditions during post LOCA
condit .~rs, rather than control rod insertion.

Response

The proposed use of leak before break (L&B) methodolog{ discussed in
section 5.2.5 of enclosure 4 to letter ELV-02166 15 only applied to the
verification that the reactor core will remain subcritical followin? a
large break L7CA. This verification 1s made prior to each fuel cycle.
The method for performing the verification is outlined in Technical
Specification Bases section 3/4.5.4. 7The proposed changes to this Bases
section, contained in the VANTAGE-5 submittal, allow credit for the
control rods when performing the verification, None of the other
Technical Specifications changes or analyses presented with letter
ELV-02166 depc.id on LBB methodology.

The proposed use of LBB is to support taking credit for the control rods
when verifying that the reactor will remain subcritical during the long
term cooling phase, following a large break LOCA. The analysis of Chapter
15 events will continue to be performed in the same manner whether or not
credit is taken for control rods. Credit ‘or the control rods is allowed
by General Design Criterion 27. Credit for the control rods when
verifying that the reactor will remain subcritical during the Iong term
cooling phase following a small break LOCA his already been accepted by
the NRC. In order to assure that the control rods will be inserted during
the long term cooling phase following a lar?n break LOCA it is nececsary
to confirm that the dynamic effects of the large break LOCA will not
prevent subsequent rod insertion. General Pesign Criterion 4 of 10 CFR 50
Appendix A allows the dynamic effects of certain postulated piping
ruptures to be excluded when analyses reviewed and approved by the NRC
demonstrate that the probability of fluid system piping rupture is
extremely low under conditions consistent with the design basis for the
piping. This demonstration has been previously made using the LBB
methodology, and accepted by the NRC for the VEGP reactor coolant loop
piping, as documented in FSAR section 3.6. Since the NRC has already
accepted the insertion of control rods for small ureaks less than 1 ft2
and this applisation of LBB excludes the dynamic e\fects of breaks in
excess of 1 fté, GPC has concluded that the dynamic effects of the
postulated pipe rupture will not prevent control rods from being in the
reactor during the long term cooling phase following any credible reactor
coolant system piping rupture.

Paragraph 3.9.N.2.5.2.2 of the FSAR states that all but four of the
control rods would be expected to function following the largest size
break. The use of L8B in conjunction with GDC 4 allows the dynamic
effects of the largest size breaks to be excluded. The application of LBB
has already been approved by the NRC for the exclusion of the dynamic



effects of pipe breaks relative to other components. By applying the LEB
logic to exclude the dynamic effects of pipe breaks on the control rods,
the verification of subcriticality for long term cooling f011ow1n2 a large
bresk LOCA can be done in a similar fashion as for the smal)l break LOCA,
Otherwise, the application of paragraph 3.9.N.2.5.2.2 would indicate that
the credit for control rods for large break LOCAs should exclude the four
control rods that could be affected by 2 large break.

This application of LBB only affects the bases for the method of verifying
that the Refueling Water Storage Tank contains sufficient boron to assure
that the reactor will remain subcritical following a large break LOCA. It
affects this bases by allowing credit for the control rods., This
application of LBB does not have any other effects on the methodology for
complying with the requirenent. .f 10 CFR 50.46 and 10 CFR 50 Appendix K.

The RWST boron concentration Technical Specifications 1imits were
previously increased from 2000 - 2200 ppm to 2400 - 2600 ppm in 1988. In
order to accomsodate the higher capacity and longer fuel cycles, GPC
anticipates that future cycles would eventually require a further increase
in the Pefueling Water Storage Tank RWST) boron concentration unless
credit is taken for the effects of the control rods. Such an increase
would involve extensive reanalyses and additional changes associated with
increases in calculated doses, equipment environmental qualification, and
potential design changes to mitigate the problems associated with higher
boron concentrations. These reanalyses would involve reducing the current
analysis margins for post accident doses as identified in Table 15.6.5-6
of the FSAR. A further increase in the boron concentration would result
in a real reduction in the iodine decontamination factor available from
the containment spray. Since there is no reasonable basis for neglecting
the effects of the control rods, GPC has determined that by accurately
accounting for the current plant design, @ future change in design that
reducesdtge available dec ntamination factor of the containment spray can
be avoided.

The statistical convolution method described in K"AP-10125 for the
evaluation of initial fuel rod to nozzle growth gap has not been approved
and should not be used for VANTAGE 5. Please describe the method used to
determine initial fuel rod to nozzle growth gaps in your evaluation of
fuel rod performance.

Response

To determine the initial fuel rod to nozzle growth gap as a result of fuel
rod irradiation effects, the worst case fabrication tolerances
(mechanistic method) were evaluated in the fuel rod performance analysis
(ELV-02166 Enclosure 4, page 8) rather than using the statistical
convolution method described in WCAP-10125. This is in compliance with
Condition 1 of the VANTAGE 5 NRC Safety Evaluation Report, WCAP-10444-P-A,



Is the assumption of loss of power during a steam iine Lredk tne mnst
conservative case? If so, was this assumed in the reference analysis?

Response

The VEGP-specific steam sgston piping failure event éFSAR subsection
15.1.5) was not affected by the transition to VANTAGE 5 fue! or the
F-delta-h peaking factor 1imit increase as discussed in the GPC submittal
(Enclosure 4, appendix A, section 15.1.5, page A-15.1-8). The VEGP
radiological consequences evaluation is addressed in the GPC submittal
(Enclosure 4, Appendix C, Section 1.0, page C-1).

The current VEGP FSAR specific analysis 1s performed with and without
offsite power available. The case with offsite power available is the
most 1imiting because the RCPs continue to coerate, which produces a
faster RCS cooldown raie.

Provide a more detailed justification for each Tecnnicii Specification
change requested. Simply stating that the justification for the change is
to provide operational flexibility is not sufficient.

Response

The response to this question has been made in a separate letter,
ELV-02363 dated January 29, 1991. As a result of the meeting with the NRC
s.-ff on February 13, 1991, GPC has identified two Bases revisions that
need additional discussion. That discussion i ~ovided below,

Bases section 2.1.1 included a change that rep.esced the numerical values
of the enthalpy hot channel factor and the power factor multiplier with
the appropriate referenced parameter variables found in the Core Operating
Limits Report (COLR). This change to the bases is consistent with the
previously accepted changes in terminology associated with the COLR. The
change to this Bases section does not indicate any change to the Bases for
any specification. It only represents a change in the location of the
values from the Bases to the COLR, which was previously approved by the
NRC. Also, Bases sections 3/4.2.2 and 3/4.2.3 were revised to reference
the ;ecgaiaal Specifications section from which figure 3.1-3 was relocated
to the COLR,

The phrase "(break flow 2 3.0 ft2)" was deleted from Bases section
3/4.5.4, The phrase as used in the B!ses implies that a large break LOCA
is defined as being greater than 3 ft¢, For the Vogtle Electric
Generating Plant a large break LOCA is defined as larger than 1 ft2, This
1s clearly stated in FSAR Section 15.6.5.1 and is not being changed as a
result of the reanalyses associated with {he use of VANTAGE 5 fuel. Since
this value is clearly stated in FSAR paragraphs 3.9.N.2.5.2.2 and
15.6.5.1, GPC does not believe that it is necessary to restate it in this
section of the Bases. The change to the Bases does not affect any
existing Technical Specifications value ror doe, it affect any of the
aralyses or Technical Specifications changes requested in conjunction with
the use of VANTAGE 5 fuel. g
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scussion concerning the use of available DNBR margin to offset fue
penalties was reiocated to Bases section ¢.).] which is a more
ate section for discussion of DNBR 1imits and DNB methodology
1% generic margin 1s no longer appropriate for the VEGP DNB
which use the WRB-1 and WKB-2 UNG correlations with the Revise
sign Procedure he VANTAGE b fuel 1s analyzed using the WRE
slation with design Yimit ONBR values of 1.24 and 1.23 for the
cel]l and thimble cells, respectively. The LOPAR fuel is analy
WRB-1 ONB correlation with design 1imit DNBR values of 1.23
the typical cell and thimble cells, respectively Additional
{s maintained by pe: forming the safety analyses to a higt
This margin between the design and safely analysi¢ mit
ed to offset known DNBR penalties (e.9., rod bie
ore) and t ovide DNBR margin for operating ar
This discussion is provided in the Bases

10 for fturther Giscussion

1

of the new and spent fuel storage racks at
storage of VANTAGE 5 fuel assemblies?
analyses for the new and
r the storage of VANTAGE
d in GPC letter ELV-0u51)
e based on the Westing
differences in the ¢
that would \"d”.f,i' the

ncrease in the '!u\]i'd' ‘.""d“‘f' !
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annel factor (F-delita-h)

1
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plain why the F-delta-h TS

]
ts for future cycles and also specifie
fuel (1.65) compared to LOPAR fuel (1
4.2.3 was not modified accordingly

‘

Since the F-delta-h limits are specified in the VEGP Core Operating |

) of reactor operation, no changes to Tect
Specifications section 3/4.2.3 were required. The F-delta-h limits ¢
1.65 and 1.57 for VANTAGE 5 and LOPAR fuel, respectively, will be int

in the COLR for each applicable unit's cycle of operation.

Report (COLR) for each cycle




What is the magnitude of the transition cor: penalty for VANTAGE 5 fuel?
Justify that sufficient margin exists between the design and safety limit
ONBR values to cover the rod bow ard trancitior core penalties,

4 in the GPC submittal (Enclosure 4, section 4.0, page 24),
fic DNBR margin was maintained by performing the safety
to meet DNBR 1imits higher than ihe design 1imit DNBR values.

fraction of the available ONBR margin 15 utilized to atcommodate the
transition core penalty. For VANTAGE 5 fuel, this transition core penalty
is a function of the number of VANTAGE 5 fue assemblies in the core,
This transition core penalty for VANTAGE § fuel is that given in the
NRC-approved Wes’ inghouse Topical Report, WCAP-11837-P-A, "Extension of
Methodology for .ilculating Transition Core DNF® Penalties," dated January

v

1990. There ‘s n~ “ransition core penaity fo LOPAR fue)

ign and safety analyses limit DNBR values is presented
In addition to the rod bow and transition core
other DNBR penaities for RCS flow anomaly and
bias and ONBR benefits associated with use of
imt lugs | load core designs. Since the DNBR margin, penalties,
bene « _an change for each reload design, thc net DNER margin is

evaluated as ‘'t of the cycle reload design process The following table

presented to show that ma=~in exists for the first cycle transition t«

fuel Since individual DNBR penalties and benefits are

getary to Westinghouse, tnese DNE” penalties and benefits are

into an approximate value. The margin assessment below is based
72 VANTA in the first transition cy«
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ARGIN SUMMAF "'OR VEGP UNITS 1 & 2
LOPAR VANTAGE 5 VANTAGE 5
(First Cycle) (Full Core)
Design Limit DNBR
Typical Cell 23 24
Thimble Cell e 4 23

Safety Analyses Limit DNBR
Typical (cl
Thimble Cell

DONBR Margin
Typical Ceil

(el
. |
Thiwui1€ Cell

DWBR Resulting Penalty for
F:Ud EJON, T"u‘ sition
Core, RCS Flow Ancmaly,
Ins*rumentation Bias,
less bei.efit for Thimb
Plug Use

DNBR Margin

Based (1 the
the fact tha
reload-to-re
in the Bases,
cycle design.

he draft Merits Technical Specification work effort to date ar
hat VEGP specific net DNBR margin for each unit changes on a
l10&

%

sd basis, GF* has included only the design 1imit DNBR

b |

A"
since tnese values will not change as a result of a rel

0:
v

What is the decrease in RCS design flow from 382,800 gpm to 374,400
attributed to?

nse

n
SP

The recuced thermal design flow value of 374,400 gpm i

1oad

gpm is based on a futur

accommodation of up to 10% steam generato tube plugging. Tne current
VEGP thermal design flow value of 382,800 gpm accommodates only a smal
fraction of steam yenerator tube pluoging (< 1%). The reduced thermal
design flow and the 10% stesn gener: or
IONBR analyses for VANTAGE 5. However, approval for
measured flow (TS 3/4.2.5) to take advantage of t
flow and allowan-e for 10% steam generator tube p
ought at this time

ne reduced thermal de
fuqgg* 1S not bel

Assuming reduced flow and increased plugaing in the VANTAGE 5 DNBF
analvses provides cousarvative results and eliminates the need for
reanalvsis of DNB transients in order to request implementa: on of redu
flow and increased tube plugging. Full implementation of these chang
requires additional work that 1s outsi‘e the scope of the GPC VANT
submittal, therefore ** is not being renvested 4¢ 't of
submittal,

M 1'

Yr‘(l' Vr\J nlt

reducing the “nimum

| ¢
vd e

tube plugging were assumed in the




Define minimum measured flow (MMF) and thermal design flow (10f
how they were aetermined.

‘ nn <
Response

Thermal design flow is the value of flow assumed in the safety analyses
The minimum measured flow (the value specified in the LCO of T.5. 3/4.2.5)
is the therma)l design flow increased by the RCS flow measurement
uncertainty. Satisfying the minimum measured flow requirement ensures
that t'- core flow will be yreater than or equal to the thermal design
flow assumed 1: “he safety analyses,

Specify which safety analyses, if any, are performed by GP(

11 VANTAGE 5 safety analyses provided in the GPL submittal were performed
y Westinghouse. None were performed by GPC.

s assume a total negative reactivity insertion
0% delta k/x. Verify that this amount 2f RCCA
e for all operating conditions during the cycle

transient analyse
a trip of 4

1
|

is availabl

negative trip reactivity insertion input parameter of 4.0%
onfirmed for each cycle as parl of the cycle reload design
ccordance with the "npical Report WCAP-9272-P-F
se Reload Safety Methodology," cdated July 1985
is a generic value used in both the current Vog
\ and the VANTAGE 5 safety analyses. The minimum
p reactivity insertion value of 4.0% delta k/k is valid for
fety analyses performed at initial full power operating conditions
st 1imiting time in cycle 1ife (1.e., beginning or end of cycle
This assumption is conservative with respect t¢c the trin
ty worth calculated during each reload design proces Ihe to
ctivity insertion is based on the assumption that the highest
A 3 1

RCCA is stuck in ly with n position




15,

The RTDP for calculating DNB 1imits has been approved wita certain
conditions imposed on its implementation because of the sensitivity of the
method to changes in correlations and codes used. Explain now each of
these conditions are accounted for in the use of the RTDP for VEGP Units |

and 2.

Response

The NRC staff position identified seven conditions ¢ the implementation of
the RTDP procedure for calculating ONB limite. The analyses presented with
our letter ELV-02166 dated November 29, 1990, were performed within the
limits of those conditions. Each of the conditions is listed and discussed
below.

Sensitivity factors used for a particular plant and their ranges of
app'icability should be included in the Safety Analysis Report or reload
submittal.

Sensitivity factors were evaluated for the DNB correlations, THINC-IV
model and parameter values for the specific application of kTDP to VEGP.
The factors and their range of application will be supplied to the NRC
with proper notification of proprietary information under a separate
cover letter.

Any chang. 1in DNB correlation, THINC-IV correlations, or parameter
values listye in Table 3-1 of WCAP-11397-P-A outside of previously
demonstrated ceptable ranges require re-evaluation of the sensitivity
factors and o he use of Equation (2-3) of the topical report.

See response to item A above,

If the sensitivity factors are changed as a result of correlation
changes or changes in the application or use of the THINC code, then the
use of an uncertainty allowance for application of Equation (2-3) must
be reevaluated, and the linearity assumption made to obtain Equation
(2-17) of the topical report must be validated.

Equation (2-3) and the linearity approximation made to obtain Equation
(2-17) are still valid for the VEGP application. The sensitivity
factors, operating parameters, and THINC-1V model used in this
application are consistent with those used in WCAP-11397-P-A,

Variances and distributions for input parameters must be justified or a
plant-by-plant basis until generic approval is obtained.

The pla t-spacific variances and distributions for this appiication are
provided in Proprietary Reports WCAP-12460 (for RTD bypass Loop) and
WCAP-12462 (for RTD bypass loop elimination). Tne nonproprietary

ve sions of these reports are WCAP-1246]1 and 12463, respectiveiy. A1)
four WCAPs were supplied to the NRC under separate cover letter,

e



£. Nominal initial condition assumptions apply only to DNBR analyses using
RTOP. Other analyses, such as overpressure calculations, require the
appropriate conservative initial condition assumptions,

Nominal initial conditions were applied only to DNBR analyses which used
RTOP.

F. Nominal conditions chosen for use in analyses should bound all permitted
methods of plant operation.

by ‘naing nominal conditions were used in the DNBR analyses which used
RTD..

G. The code uncertainties specified in t-"'e 3-1 (+ 4 percent for THINC-IV
and + 1 percent for transients) must v« included in the DNBR analyses
using RTDP.

The code uncertainties specified in table 3-1 of WCAP-11397-P-A were
included in the DNBR ar.iyses using RTD¥.

16. Why is the STDP used for the uncontrolled RCCA bank withdrawal event from a
shutdown or low power condition whereas the RTDP is used for the event
initiated from power?

Response

The RTOP methodology is used for only those transients which have DNB as a
limiting criterion and are initiated at or near full power conditions. For
those transients not having a DNB criterion or 1: ‘tiating at zero or low
power conditions, the STDP methodology is used. Therefore, STOP was usec
for the uncontrolled RCCA bank withdrawal event initiated from a shutdown or
low power condition, and RTDP was used for the same event initiated from
full power conditions.

-10-



