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RELATED TO AMENDMENT NO. 11 TO FACILITY OPERATING LICENSE NPF-68
GEORGIA POWER COMPANY, €T AL,

DOCKET NO, £0-424
VOGTLE ELECTRIC GENERATING PLANT, UNIT 1

1.0 INTRODUCTION

By letter dated May 19, 1988 (Ref, 1), Georgia Power Company (the licensee)
made applicaticn to amend tho Technica\ Spec1f1cotions of Yoqtle Electric
Generating Plant, Unit 1 ?tle 1). The propusec changes would wodify the
Technical Specifications (TS) conce~ ng (1) the moderator temperature
coefficrent (MTC) and (2) shutdown { n (SOM) requirements. The MTC change
would allow a slightly positive MTC oelow 100 percent of full rated power, The
principal benefit of this change 1s that it would facilitate the design of
future reload fuel cycles., TS changes are required to meet SOM requirements to
accommodate the pusitive MTC and future 18 month reload fuel cycles. To assure
thet subcriticality requirements are met following a postulated loss-of-coolant
accident (LOCA), the boron concentration is increased for the refueling water
storage tank (RWST) and the accumulaters., An increase in the RWST water volume
requirement for Modes 5 and 6 1s also proposed. To meet subcriticality
requirements for boron dilution e "nts, the SOM limits fur Mocdes 3, &4, and §
and the high flux at shutdown alarm setpoint are changed,

The applicable safety analys‘s for Vogtle 1, which is in its initial cycle, is
thet gocumented in the Final Safety Analysis Report (FSAR), This safety
analysis 1s based on a 0 pcm/deg F MTC at all times when thg reactor 1is
critical, (Note that a pcm s equal to a reactivity of 1077 delta k/k.) The
proposed change to the TS5 would allow a + 7 pem/deg F MTC below 70 percent
power, with a linear variation in the MTC of + 7 pem/deg F at 70 percent power
to 0 pem/deg F at 100 percent power, The licensee has reevaluated the FSAR
safety analysis using this positive MTC as wel) as an increase 1n the boron
concentration for the RWST to a concentration range of 2400-2600 ppm and an
increase in the boror concentration for tie accumulators to a concentration
range of 1900-2600 ppm. This reevaluation is provided in Enclosure 1 (Ref, 2)
of Reference 1.

AGd‘tional information was submitted by letter dated ‘ugust 12, 1988

(Ref. 14), Included in this submittal was a change to the TS bases

Section 3/4 9.1, 'Boron Concentration' which clarified the calculational
uncertainty for' reactivity conditions dur\ng refueling, This small clerifying
change to the bases did not substantially affect the amendment request as
not1c:d gr the staff's initia) determination; trerefore, the amendment was not
renoticed,
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71ditiona) information was submitted by lette cated October 3, 1988 (Ref.

15) and by telecon of October 4, 1988 (Ref. 16, This fnformation described
the licensee's 1ntended implementation of this amendment, To implement this
amendment, o fuutnote 1s being added tu Technica) Specification 3.5.4,
"Refueling Water Storage Tank" and Technical Specification 3.1.2.6, "Borated
Water Sources-Operating” that states, "Unti] concentration 1s inftially

raised to 2400 pom from the maximum limit authorized priur tu Amendment No.

11, the minimum boron concentration Timit is 2000 ppm." This footnote prevents
the licensee from being in immediate noncompliance when this Technical
Specification amendment 1s implemented,

This footnote regarding implementation does not suustantially affect the
amendment recquest as noticed or the staff's initial determination; therefore,
the amendment was not rengticed.

The NRC steff has reviewed the propused amendment for Vogtle ! and 1ts
evaluation fullows,

2.0 EVALUATION

2.1 FEffect of Positive MTC on Transient and Accident Analyses

The licensee has evaluated the effect of the proposed change to the MTC

TS on the transients and accidents previvusiy analyzed in

the FSAR, Events which were sensitive te a pusitive or near zero MTC were
reanalyzed, These events were the transients which cause the reactor coolant
temperature tu increise (or equivalently the censity to decrease). The events
reanc lyzed usea the identical analysis methods, computer codes, and
assumptions used fur the FSAR analysis, Any differences in the present
analysis to the previvus FSAR analysis will be noted in the folluwing
discussion,

A nunber of transients were not reanalyzed for the proposed change in the
TS to a positive MTC, These transients are l1isted below, along with the
applicable FSAR Sections, and the reason afven by the licensee for not
requiring a reanalysis.

Transient FSAR Sectiun  Reason for not Reanalyzing
1. Feedwater System Malfunctions
(a) Decrease in Feedwater 15.1.1 Limiting case with negative
Temperature MTC
(b) Increase in Feedwater 15.1.2 Limiting .ase with negative
Flow MTC
2. Increase in Steam Flow 15.1.3 Analysis assumes large

negative MTC, minimum DNER
not sensitive to MTC



(a) Inadvertent Cpening of a
Steam Generator Relief or
Safety Valve

(b) Steam System Piping Failure

(c) Steamline break mass/energy
release instde containment

4, Feedwater Systew Pipe Break

Transient

5. Control Rod Misuperation

6. Startup of an Inactive Loop
at an Incorrect Temperature

7. Inadvertent operation of the
ECCS During Power (Operation

) Small Break LOCA

) Large Break LOCA

) LOCA forces

) Containment Integrity
Analysis

(a
(b
(¢
(d

15.1.4

16,1.5
6.2.1.4

15.2.8

FSAR Section

Limiting case with negative
MTC

Limiting case with negative
MTC
Limiting case with negative
MTC

Analyzed with negative MTC,
net sensitive to positive
MTC since reactor trip
occurs near beginning of
transient before reactor
coolant temperature
increases

Reason for nut Reanalyzing

15.‘03

15.4.4

15.5.1

6.2

15.6.5

Misalignment cases are not
affected by a positive MTC,
single rod withdrawal
analyzed at steady-state
conditions until the reactor
trips on the overtemperature
delta-T signal and is not
dependent on a positive MTC,
dropped rod limiting
analysis unaffected since
MTC must be close to zero
or negative at 100% power.

Limiting case with negative
MTC

A posftive MTC is less
Timiting than FSAR analysis,
Positive MTC causes puwer to
decrease wore rapidly and
fncreases mergin to DNB,

Positive MTC has negligible
fmpact on smal) break LOCA;
auring large break LOCA a
positive MTC will not be
siginificant due to cure
voiding during blowdown
period; peak LOCA forces
occur before any impact
from pusitive MTC occurs;




containment integrity
analysis is performed at
100% power where the
analysis is based on «
zero MTC; the steamline
break mass and energy
analysis is based on a
negative MTC,

9. Steam Generator Tube Fatlure 15.6.3 Effect of a positive
or Rupture (SGTR) MIC was determined

using a LOFTRAN result;
minimum DNBR remains
above limits; increase
in reector puwer reduces
reactor trip time and
increasec primary to

Transient FSAR Section Reason for not Rcanclzzing

secondary leakage but

duses remain well below NRC
limits of a small fraction
of 10 CFR 100,

WCAP-11731 Revised SGTR analysis was
(Ref, 3) perfurned with Vogtle
positive MTC and boyron
requirenents with
acceptable results,

10, Fuel Misloading Error 15.4,7 Analysis 15 purformed with
steady-state methods and
is not affected by a
positive MTC,

The NRC staff has reviewed the evaluatiun presented by the licensee for each of
the transients listed above and concurs with the licensee's assessment that
these transients do not require a reanalysis,

The transient analyses for those events that were reanalyzed used (he same
cunputer codes that were used fur the Vogtle 1 FSAR analyses., These codes are
LOFTRAN (Ret, 4), TWINKLE (Ref. 5), FACTRAN (Ref. 6), and THINC (Refs. 7 and
8). The initial conditions, instrument errcrs, and setpuint errors are
essentially the same as those found in Chapter 15 of the Vogt'e | FSAR, The
a1lowance on pressurizer pressure given in FSAR Sectior 15,0.5.2 has been
changed from = 30 psi to & more conservative = 25 psi, Also, the pressurizer
and steam generator water levels uncertainties have been increased from 5% to
£.6% to bound calculated increases in associated transmitter uncertainties,



The LOFTRAN code was used to reanalyze all the events affected by a positive
MTC except fur the rod ejection accident and rod withdrawe! from a subcritical
condition which were analyzed using the TWINKLE code. The analyses with the
LOFTRAN coude conservatively used a + 7 pcm/deg F MTC over the entire power
range except for the lucked rotor accident. The MTC was conservatively
assumed to remain constant for varfations in temperature for all transients.
The analyses with the TWINKLE cude used at least a + 7 pem/deg F MTC at zero
puwer nominal average temperature conditions. This coefficient becomes less
positive at higher temperatures since the TWINKLE formulation does not allow
the moderator temperature feedback to artificially be held constant,

The evaluatiun of each transient that was reanalyzed for a pusitive MTC is
discussed below,

Uncontrulleo Rod Bank Withdrawal From a Subcriticel or Low-Power Startup
torgition !FSIR Section 15.4.1)

The uncontrolled rod bank withdrawal from a subcritical condicion transient
leads to a power excursivn, This power excursion 1s terminated, after a fast
puwer rise, by the negative Doppler reactivity coefficient of the fuel, and a
reactor trip un source, intermediate or power range flux, or high positive
neutron flux rate. The power excursiun results in a heatup of the
moderatur/coolant and the fuel, The positive MTC causvs an increase in the
rete of reactivity additiun, resulting 1n an increase in peak heat flux and
peak fuel and clad temperature. The analysis used the same reactivity
1nsertion rate of 60 pem/sec as the Vogtle 1| FSAR, This reactivity insertion
rate 15 greater than two sequentiol control banks withdrawing at the maximum
speed of 45 inches/minute. The neutrun flux overshouts the numinal fuil power
value; however, the peak heat flux is much less than the full power nomina)
value because of the inherent thermal lag in the fuel. The minimum Departure
from Nucleate Boiling Ratio (DNSR) remains above the limiting value at all
tiTes throughout the transient, Therefore, the conclusions of the FSAR remain
valig,

Uncontrolled Rod Bank Withdrawal at Power (FSAR Section 15.4.2)

The uncontrolled rod bank withdrewal from a power condition transient leads to
& power increase. The transient resul*s in an increase in the core heat flux
and an increase in the reactor moderatur/coolant temperature, This transient
could result in departure from nucleate boiling (DNB) unless terminated by
manual or automatic action, The Power Range High Neutron Flux and
Overtemperature Delta-T reactor trips are assumed 1n the analysis to pruvide
protection against DNB, The positive MTC causes an increase in the rate of
reactivity addition, The minimum resctivity feedback cases presented in the
TCAN were reanalyzed with the positive MTC., The maximum reactivity feedback
Lases were ot reanalyZed because these assumed ¢ large negative MTC, The
lcensee presented results for the minimum reactivity feedback case fur power
‘evels of 10%, 60%, and 100% power foir a renge of reactivity insertion rates.



The results indicate that the departure from nucleate boiling ratio (DNBR)
limit is met fur all the cases that were analyzed and the conclusions of the
FSAR remain valid,

Loss ut Furced Redctor Coolant Flow (FSAR Sections 15.3.1 and 15.3.2)

The loss of flow transient causes the reactor power to increase until the
reactor trips on a low flow trip signal or a reactor coolar n"ump power supply
undervoltage signal, The reactor power increase causes a reactor
moderator/coolant tempera‘ure increase. This initial coolant temperature
increase cduses a positive reactivity insertion because of the positive MTC,
The licensee reanalyzed both a partial loss of flow (loss of 2 pumps with four
coulant 1oops in operation) transient and a complete loss of flow transient,
For the partia! luss of flow transient, DNB dues not occur. The average fuel
and clad temparetures do not increase significantly above their initial values
because Lhe primary coolant maintains 1ts abi’ity to remove heat from the
fuel. Four a partial luss of flow the reactor will stabilize at a conditiun of
power, flow rate, and pressure from which a normal plant shutdown may

proceed. For the complete loss of flow transient DNB does not occur., The
average fuel and clad temperatures do not increase significantly above their
inftial values because the primary coolant maintains its ibility to remove
heat from the fuel, For this complete loss of flow, the flow will coastdown
until natural circulation flow is established and normal plant shutdown may
proceed. The results indicate that the DNBR limit is met for the partial and
complete luss of flow events and the conclusions of the FSAR remain valid,

Reactor Coolant Pump Shaft Sefzure (FSAR Section 15.3.3)

The FSAR analysis for the reactor coolant pump seizure event assumed DNB to
occur at the beginning of the avent. Consequently, the positive MTC will not
affect the time to DNB, Existing sensitivity studies, which were used for the
FSAR analysis, show that a zero MTC at full power is more limiting than a
positive MTC at lower power., The sensitivity results covered the proposed
positive MTC for the Vogtle 1 plant, The amount of fuel in ONB that is
assumed to fail is, therefore, the same as that previously assumed for the
FSAR analysis ana the FSAR radivlogical consequences evaluation remains

valid, The reactor coolant pump sefzure event was reanalyzed with a positive
MTC to evaluate the effect of the power transient on peak reactor coolant
system pressure and clad temperatures, This reanalysis was performed both
with and without offsite power, For both of these cases, reactor trip occurs
when the Tow flow trip setpoint is reached. The peak reactor coolant system
pressure reached during both cases 1s less than that which would cause
stresses to exceed the faulted condition stress 1imits, The peak clad surface
temperature for both cases 1s about 1750 deg F so that the amount of
zirconium-water reaction 1s small, These two cases demonstrate that the
conclusions of the FSAR remain valid with respect to peak pressure and clad
temperature for the reactor coolant pump shafi seizure event,

Turbine Trip Events (FSAR Sections 15.2.3, 15.2.4, and 15.2.5)




A turbine trip event is more limiting than other events vhich lead to a
turbine trip. The minimum reactivity feedback cases were analyzed for the
positive MTC, These cases occur at beginuing-of-cycle (BOC)., The maximum
reactivity feedback cases were nut reanalyzed because they occur near
end-uf-cycle (EOC) ¢nd assume a negative MTC. For one case, full credit is
take: in the analysis for the pressurizer spray and power operated relief
valves (PORV), For the other case, no credit is taken in the analysis for the
vperation of the pressurizer spray or PORVs, Both cases assume the
availability of the pressurizer safety valves. For both pressure control
cases, the reactor trips on reaching the High Pressurizer Pressure Trip
setpoint, The results show that the primary system pressure remains below the
1107 design value and that CNBR reomains well above its limit, This transient
remains the limiting Condftiun 2 transient with respect to peak pressure,
These two cases demonstrate that the conclusions of the FSAR remain valid with
respect to peak pressure and DNBR for the turbine trip event, In addition,
the conclusions of the Overpressure Protectiun Report remain valid because the
system pressure remains below 110% of the design value,

Rod Eiectiun Accident (FSAR Section 15.4.8)

The rod ejection accident is analyzed at full power and hot standby conditions
for both BOC and EOC in the FSAR, The EOC cases are those with large negative
MTCs., Therefore, the reanalysis was performed for the positive MTC for BOC
conditions, The reanulysis used ejected rod worths and transient peaking
factors that are conservative with respect to the actual values for the
current fuel cycle. In the analysis, reactor trip occurred when the power
range high neutron flux setpoint was reached. The peak hot spot clad average
temperature was reached in the hot zero power case. The peak hot spot value
of 2490 deg F was below the limit specified in the FSAR, The maximum fue!l
temperature and enthalpy occurred for the hot full power case. For both
cases, the peak fuel enthalpy was well below the staff criterion of 780
cal/gm, For the hot full power case, the peak fuel centerline temperature at
the hot ¢, 0t exceeded the melting temperature, but the extent of meltiny was
less than the innermost 0% of the fuel pellet, Because fuel and clad
temperatures and the fuel enthalpy do not exceed the limits in the FSAR, the
conclusions of the FSAR remain valid,

lLuss of Norma) Feedwater Flow/Loss of Nonemergency AC Power to the Plant

vl

FEAR Section 15.2.7 presents the analysis of &« loss of normal feedwater with
offsite power available, FSAR Section 15,2.7 presents the analysis of a loss
of nurmal feedwater which assumes offsite power 1s lost, This event was
reanalyzed for BOC conditiuns for the po.itive MTC, The veanalysis used a
conservative core decay heat mode! based on the ANSI/ANS-5,1-1979 decay heat
standard (Ref, 9). The pressurizer pressure control system, sprays and PORVs
were ossumed to be ¢vaflable since a lower ,ressure results in a greater system
vxpansion, For the cases with and without uffsite power, reactor trip

occurred when the ‘owe-low steam generator water level trip setpoint was



reached, For the case with the loss of offsite power assumption, power was
assumed lust to the reactor cuclant pumps following control rod motion., The
reanalysis showed that a loss of normal feedwater does not adversely affect
the reactor core, the reactor coolant system, the steam system, and that the
auxiliary feedwater system is sufficient to prevent water relief through the
pressurizer relfef ur safety valves. For the case without offsite power
avellahle, the natural circulation capability of the reactor coolant system fis
sufficient to remove decay heat following a reactor coolant pump coastdown to
prevent fuel or clad damage. For both cases, the pressurizer does not fill
and, therefore, the conclusions of the FSAR remain valid,

Inadvertent Opening of a Pressurizer Safety or Relief Valve (FSAR
section 15,6.1)

The inadvertent opening of a pressurizer safety or relief valve event causes «
moderator/coolant density reduction, CLecause a positive MTC can be considered
to be a negative density coefficient, that is, equivalent to a temperature
increase, the density reduction due tu a reactor coolant system
depressurization causes a positive reactivity insertion., For this event, the
nuclear power increases until a reactor trip occurs when the overtemperature
delta-T trip setpoint is reached. The analysis is performed with the cont=o)
rods in the manual mode so that control rod insertion does not compensate for
the redactivity insertion cCaused by the coolant density reduction., The results
indicate that the ONBR remains above the limit of 1.30 throughout the
transient and, therefore, the conclusions of the FSAR re.ain valid,

Chemical and Yolume Countrol System Malfunction that Results in a4 Decrease in

e
19,6,0)

The boron dilutiun event for Mode 1 assumes manual rod control and 1is
dependent upon the results of the Uncontrolled Rod Bank Withdrawal at Power
Analysis, A reactivity insertion rate is calculated for this Mode 1 boron
dilution event and compared to those analyzed for the rud withdrawal at power
event, This analysis shows that a minimum of 16,9 minutes are available for
the operator to terminate the event from the time of reactor trip which is the
first indication of the event, The analysis fur Modes 3, 4, and 5 was
performed in the same manner os the FSAR analysis. The high flux at shutduwn
alarm setpoint was revised to 2.3 times background, and the makeup flow
control vaive setpoint was changed to (00 gpm. The change to a 100 gpm
setpoint allows a lower dilutiun flow of 1?0 gpm for the analysis compared to
the previous analysis. The analysis results in curves of required shutdown
margin as a function of reactor coolant system boron concentration, Meeting
the chu*down margin requirements will provide at least 15 minutes for operator
actior from the high flux at shutdown alarm to the time when shutdown margin
is lost. These shutdown margin curves include the increased relvau boron
concentration and will be placed in the Technical Specifications as Figures
3.1+1 and 3,1-2., For Mode 6, administrative procedures require that certain
veives be locked closed to prevent a boron dilution event, The Mode 2 boron




dilution event was not reanalyzed because it is not affected by a positive
MTC., The results provided by the licensee demonstrate that sufficient time is
available tu the operator to terminate a boron dilution event in the
reanalyzed mudes and, therefore, the conclusions of the FSAR remain valid.

In summary, the NRC staff has reviewed each of the reanalyzed events discussed
above and concludes that the licensee's assessments and results obtained are
acceptable.

In meetings with the staff un the ATWS MTC, Westinghuuse and the Westinghouse
Owners Group have presented data for their plants which show that there has
been v adverse trend in the ATHS MTC, The data include data frum plants
with extended fuel cycles and pusitive MTCs similar to tae planned future
operatien of Vugtle 1, Because ATWS is considered for a class of plants and
the Vogtle 1 class of plants have ATWS MTCs which are not more positive then
the previvus ATWS analysis basis MTC, the staff concludes that ATWS need not
be considered in this review of a change to a more positive MTC for Vogtle 1.

2.2 PHWST and Accumulator Borun Increase

The implementativn of & positive MTC and extending operating cycles to 18
months require changes to the boron concentration of the refueling water
storage tank (RWST) and the accumulators, The licensee states that these
changes to the boron concentration are required to meet the long term core
cooling requirements of 10 CFR 50.46, The maximum boron concentratiun of the
RWST and accumulators has been increased to 2600 ppm, The minimum boron
concentration of the RWST has been increased to 2400 ppm., The minimum borun
concentration of the accumulators remains unchanged at 1900 ppm. The licensee
has considered the effect of these boron concentration changes in a4 number of
areas,

Non-LOCA Transient and Accident Analyses which Mode! the RWST

The varfous steamline break accidents discussed in FSAR Sections 15,1.4,
15.1.5, end 6.1.2.4 all take credit for the RWST boron injected into the
reactor coulant system by the Safety Injection (S1) system. Increasing the
minimum XWST boron concentration leads to a less 1imiting analysis than
provided in the FSAR which used a smaller value for the buron concentration.
The increased minimum boron concentration will insert more negetive reactivity
intu the core for these events, thus providing less limicing results, The
FS?R aralysis will remain bounding and the cunclusions in the FSAR remain
valid,

The feedwater system pip: break (FSAR Section 15.2.8) analysis models the S'
system, This transient is not sensitive to the RWST boron concentration,
Increasing the RWST borun cuncentration would, however, give less limitin
results, The purpose of the SI 15 to provide a source of coc!l water to aid in
couling the primary system and to help ensure that the core remains covered,
The FSAR analysis remains bounding and the FSAR conclusions remain valid,



The minimum RWST boron concentration has been considered for boron dilution
events (FSAR Seccion 15.4.6) for Modes 3, 4, and 5 in the reanalysis with a
pusitive MTC discussed above. The shutdown margin limits have been defined
for the posiible higher reactor coolant system boron concentrations allowed by
the in~rease! RWST boroun concentrations. New Technical Specification limits
for the shut iown margin as a function of reactor coolant system boron are
being pruposed for Modes 3, 4, and 5.

The inadvertent operation of the ECCS during power uperation event (FSAR
Section 15.5.1) woula result in an increased boron concentration in the SI
water, This would cause the nucluar power to decrease at a somewhat faster
réete, The core average temperatu‘e and pressure would decrease at a somewhat
faster rate. The decreasing power and temperature more than uffset the
gecredse in pressure so that the trend of increasing DNBR for this event will
not chenge. The FSAR analysis remains bounding and the FSAR conclusions
remain valid,

The unly non-LOCA transients which take credit for the accumulator boron
concentration are the steamline break event. The minimum boron concentration
15 nodeled for conservatism, There is no change in the steamline break
anelyses because the minimum accumulator boron cuncentratiun has not been
changed.

The NRC staff has reviewed the effect of the propu<ed changes to the RWST and
accuulators boron concentrations on affected nun-LOCA transients and concludes
that the licensee's assessments, as discussed above, are acceptable,

The licensee requested 60 days tu implement this amendment, As discussed in
references 15 and 16, the licensee intends to commence implementation of this
amenarent prior to shutdown for refueling in order to assure that ccolant is
adequately mixed to ensure uniform borun concentration for refueling

operations, As a result, RWST boron cuncentration will be increased above the
vld TS limit of 2000-2100 ppm and yet will stil] be below the new TS limit of
24002600 ppm for a period of time, Therefore, by telecon of October 4, 1988
(Ref., 16), a foutnote was agreed ty be added to TS to allow the minimum boron
concentration to be 2000 ppm until concentration is initially rafsed to 2400 ppm.

The increase in RWST boron concentration will be accomplished by utilizing a
gravity feed of approximately 100 gpm from the RWST to the spent fuel Lool with

a rewurn to the RWST via a spent ‘uel pool cooling pump bypass loop. During

this operation, RWST level will be matntained approximately 36,000 gollons

abuve the minfmum TS 1imit; however, 1f a small break LOCA cccurs, uperators

will secure this operation lon? befure & hours pass which is the time that the

36,000 gallons {s oased on, Alsu, prior to exceeding 2100 ppm, the procedure

for hot leg recirculatiun switchover will be changed to occur at 11 hours post

lCC‘dt'ut.

A review of LOCA, nun-LOCA, and system related 1 ansients was performea
regaraing implementation of the amendment prior to Mode 5, [t has been



determined that conclusions regarding amendment acceptability reached 1n
previous licensee submittals remein valid, From this, the NRC staff concludes
that implementation of this amendvent tu increase boron concentration in the
RWST may commerce privr to shutdown and that therefore the footnote alluwing
the mininum boron concentration to be 2000 ppm 15 acceptable,

The submittal of October 3, 1988 (Ref, 15) requested discretionary enfurcement
from the previvus TS upper boroun cuncentration l1imit of 2100 ppm to alluw the
buron cuncentration to be raised to 2400 ppm for this amendment, Since this
amenament, as footnuted, covers raising borun councentration, discretionary
enforcement 1s not necessery,

LOCA

The small break LOCA analysis (SBLOCA) does nut explicitly model core
reactivity ur account for burun provided by the Emergency Core Coolin?
Syctem, The analysis assumes that the reactor remains subcritical following
control rod insertiun, The analysis further assumes that the boron provided
by the ECCS will keep the reactor subcritical four the all rods in minus 2
(ARI-=2) condition (one rod out for rod ejection caused SBLOCA and une r. ;s out
for stuck rod assumption), The additional RWST and accumulator boron
concentrations would make the SBLOCA iess limiting with regard to core
recct1v1t% and, therefore, the FOAR conclusions regarding the SBLOCA analysis
remain valid,

The large break LOCA analyses do not take credit for the negative reactivity
of the toron in the ECCS water, During a time to just beyond the time of peak
Clad tewperature (PCT), core voiding keeps the reactor subcritical. The FSAR
conclusions remain velid regarding the large break LOCA for an increased RWST
and accumulator boron concentration,

For the post-LOCA long term cooling (FSAR Section 15.6.5) the increase in the
RWST minimum borun cencentration gives an increase of about 280 ppm of buron
in the post LOCA reactur coolant system/sump buron concentration, The
licensee states that this increased boron concentration is enough to offset
the effect of a positive MTC,

The licensee states that LOCA hydraulic vesse) ar : es (FSAR Section
3.6) are not affected by the fncrease in the miay = oran concentration
because the maximum loads are generated within the '+ «w seconds of &

break initiation, For this reason, the ECCS, includin, @ PWST, i1s not
mude led when considering LOCA forces,

For the FSAR analysis of the steam generator tube rupture (SGTR) event (FSAR
Section 15,6.3), sufficient shutdown margin is assumed tu be availible
initially because of control rod insertion “ollowing a reactor trip and
adeQuate shutdown margin 15 assumed to be maintuined for the long term by the




borated safety injected water. An increased RWST minimum boron concentration
will result in more negative reactivity insertion for this event and will,
therefure, have no adverse impact on the FSAR analysis, For the revised SGTR
enalysis 1i WCAP-11731, operator actions are mcdeled in the ena.gsis. It 1
assuimed that sufficient shutdown margin will be provided initially by the
insertiun of control rods on reactur trip and will be mafntained during the
reactor coulant system coulduwn by the borated sefety injection water, The
increased negative reactivity insertion rate will, therefore, have no

adverse impact on the WCAP-11731 SGTR analysis.

Fur the containment integrity analysis (FSAR Section 6.2), the short term mass
and energy subcompartrent pressure enalyses are not affected by the increase

in the RWST boron concentration because, fur the short duration of the
transient, safety injection flow frum the RWST is not considered. The long
term mass e«nd erergy release and containment response calculations fol!owing 3
LOCA au not take credit for the suluble boron in the safety injected water from
the RWST and, therefore, the increased RWST boron concentration will have no
effect on these analyses. For secundary system pipe ruptures inside
containment, the RWST 1s modeled in the mass and energy analysis, The
increased RWST boron concentration will insert more negative reactivity in the
core and result in less lTimiting mass and energy releases., The licersee states
that the conclusiuns presented in the Vogtle FSAR remain valid,

For the increased concentracion of boron in the RWST, the licensee established
the time for hut leg switchuver from cold leg injection (FSAR Section 6.3.2).
This switchover 15 required to prevent borun precipitation from eccurring for
a culd leg breck, The licensee states that 11 hours from the start of a LOCA,
hot leg switchover of RWST burated water injection must be initiated befure
luss of solubility of borun in the water. This hot leg switchover time

covers the cunplete break spectrum,

The rod ejection accident (FSAR Section 15.4.8) mass ana energy releases use
sim lar ascunpticns fn nudeling the RWST safety injection flow as the small
and large break LOCA analyses. Therefore, tae increased RWST boron
concentration will have no aaverse effect on the FSAR rod ejection sccident,

TH W82 07F has reviewed the effect of the proposed increases to the RWST and
L . boreun concentrations on LOCA and concludes that the licensee's
assesSsn. .8, as discussed above, ure acceptable,

Effect of RWST and Accumulator Boron Councentrativns on Fluid Systems and LOCA
Rdaiologiggl COHSOQU¢HCOS

The 1icensee evaluated other effects of the increased borun concentrations in
the RWST and accumulators, The volume of buric actd solution required in ihe
RWST during Modes 5 and 6 1s increased, as well as the boron concantration, to
meet the requirement: of an 18 month cycle, The volume of boric acid solution
tn the RWST required to bring the plant to cold shu*down conditions 1s
fncreased (affects a TS Bases). Nu changes are requ:»d to the Boric Acid




Storage Tank., The Reactor Makeup Curtrol System automatic flow rate is
decreased from 120 to 100 gpm s that the makeup contrul system will be able to
blend approximately 35 gpm of 7000 ppm boren solution from the boric acid
storage tenk with 65 g.m of reactor makeup water to deliver 100 gpm of 2500 ppm
Tiquid tu the reactor.

The current Ticensing basis for Vogtle 1 1imits the long term sump pH to
between 8.5 and 10, and the containment spray pH to less than 11.0. The
increesed RWST and accumulators boron concentrations reduce the long term
sump pH. The lTicensee established that the minimum sump pH is 8.15. This
value of the sump pH is less than the current licensing basis ¢f 8.5, The
licensee evaluated the effect of this change in the minimum sump pH. The
licensee determined that the increase in the corrusion rate between a pH of
8.0 ang 8.5 1s not significant for the zonstruction materials in conteinment
and, therefore, the source of post-LOCA hydrogen generation is not 1ncreased
by @ reducticn in the minimum sump pH, The licensee states that equipment
qualification is not affected by the reduction from a pH of 8.5 to &« pH of 8.0
bucause equipment is qualified at a pH of 10.7 and any move towards a pH of
® 0 would pruvide a more neutral environment,

For chloride induced stress corrosion cracking of stainless steel, Westinghouse
recormends a minimum sump pH of 7.5, The NRC recommends in Reference 10 that
the minimum equilibrium sump pH should be between 7.0 ana 9.5, with the higher
values providing greater assurance that no ctress corrusion cracking will
vccur, The minwmum pH of 8.0 is consistent with hoth the Westinghouse and NRC
recommendations,

The licensee evaluated the effect of the reduction in minimum sump pH to 8.0
ar. ' OCA thyroid duses, Reduced conservatisms were assumed for (1) deposition
remove ] of elemental iodine from the containment (Ref, 11), (2 spray removal
of particulate fodine from the contaiumenc itmosphere (Ref, 11), and (3) rate
of unfiltered inleakage into the catrel room (Refs, 12 anu 13). Revised
performance for the Control Roum Emergency HVAC was alio vsed in the
reanclysis, The revised LOCA doses, including effects of the reduced
conservatisms and increased RWST boron concentration, meet the acceptance
criteria,

The NRC staff has reviewed the effect of the proposed increase in the RWST boron
concentration on other fluid systems and LCCA doses and concludes that the
Ticensee's assessments, as discussed ehove, are acceptable,

2.3 Technical Specifications

TS changes are required to incorporate the changes to a more positive MTC and
increas<d buron concentrotions of the RWST and accumulators. A1) of these TS
changes are acceptable per the discussion in the preceding evaluation section,
These changes are Jiscussed beluw.



Specification 3/4,1.1.2

New shutdown margin curves as a function of reactor coolant system boron
concentratiun have been generated for Modes 3, 4 and 5. These new curves,
given by Figures 3.1-1 and 3,1-2, are based on a higher reactur coolant system
borun concentrativun, a reduction in the assumed dilution flow rate, and a
reduction in the high flux at shutdown alarm setpoint,

Specification and Bas's 3/4,1,.1.3

The MTC is changed t. be less positive than + 7 pcem/deg F for the all rods
withdrawn, beginnin, of 1ife condition for power levels up to 70% of rated
thermal power with ¢ linear ramp to O pcm/deg F at 100% rated thermal power,

Specifications o d Bases 3/4,1.2.5 and 3/4.1.2.6

The RWST minirum and maximum boron concentrations are changed, the minimum s

increased from 2000 to 2400 ppm, the maximum 1s increased frem 2100 or 2200 to
2600 ppm. “he minimum RWST voiume is increased from 70,832 to 99,404 gallons

for Modes . and 6, ;

The Baces are changed to require the RWST tu have 178,182 gallons of borated
water at a buron concentration of 2400 ppm for Modes 1 through 4, For Modes 5
and o, the Bases are changed to req..re the RWST to have 41,202 gallons of
Urrated water with a boron concentration of 2400 ppm,

The Tower limit pH of the recirculated borateu water solutfon during a LOCA is
changed frum 8.5 to 8.0 in the Bases.

Specification and Basis 3/4.3.1

The Source Range High Flux at Shutdown Alarm Setpoint in Table 4,3-1, Footnote
9 was changed from 3,16 to 2.3 times background,

A statement was added to the Bases to state that this setpoint is an
assumption of the boron dilution event in Modes 3, 4, and 5,

Specification anc Basis 3/4.5,1

The maximum boron concentration for the accumulators is increased from 2100 to
260C ppm,

A statement was added to the Bases *0 state that the minimum boron
concentration of the accumulators is required to maintain the reactor
subcritical during the accumulator injection period of a small break LOCA.

Specification and Basis 3/4.5.4

The RWST minimum and maximum boron cuncentrations are changed, the minimum is
increased from 2000 to 240C ppm, and the maximum is ircreased from 2100 to
2600 ppm,



The lower 1imit pH of the recirculated borated water solution during a LOCA is
chenged from 8.5 to 8.0 in the Bases.

Basis 3/4,6,2

The Bases luwer the pH value from 8.5 to 8.0 of the recirculated sclution
within containment after a LOCA,

Basis 3/4.9.1

The licensee provided a clarification of the change to this basis in
Reference 14, This change 1s acceptable,

2.4 SUMMARY

The NRC sta’y has reviewed the submittal for the cperation of Vogtle 1| with a
more positive MTC and with increased bo. un concentrations for the RWST and
accumuiaturs, Based on its review, the NRC stoff concludes thet appropriate
material was submitted and that the transients and accidents that were
evaluated and reanalyzed are acceptable, The TS changes sudbmitted for this
I1cense amendment suitably reflect the necessary modifications for the
operation of Vogtle 1 for extended cycles with a more positive MTC, Therefore,
the NRC staff finds that the proposed amencment is acceptable.

3.0 ENVIRONMENTAL CONSIDERATION

This anendment fnvolves a change in the use of « facility cumponent located
within the restricted area as defined in Part 20 and changes in surveillance
requirements, The staff has determinec theat the amendment involves no significart
increase Y1 the amounts, and ny significant change in the types, of any

effluents Lnet may be released offsite, and that there is no significant increase
in individual or cumulative occupational exposure, The NRC staff has made
determination thet the emendment invelves no significant hazards consideration,
and there has Leen no public comment on such finding. Accordingly, the

arendment meets the cl1gibility criteria tur ceategurical exclusion set forth

fo 10 CFR 51.22(c)(9). Pursuant tu 10 CFR 51.22(b), no environmental impact
Statement ur envirotmental assessment need be prepared i1n cernuction with the
issuance of the ame: dment,

4.0 CONCLUSION

The Commission mede o propoused determinativa that the amendment invelves no
significent hazards consideration which was published in the Federal Register

on June 29, 1988 (53 FR 24509), end cunsulted with the state Of Georgia. WO
public comments were ‘eceived, and the state of Georgia did not have any comments,

The staff has concludid, based on the considerations discussed above, that: (1)
there is reasunable ansurance that the health and safety of the public will not
be endangered by operation in the proposed manner, and (2) such activities will
be conducted in compliance with the Commission's regulations, and the issuance
of this amendment will not be inimical to the common defense and security or to
the health and safety of the public,
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