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ABSTRACT

This report proposes a relaxation of the Limiting Condition for Operation and
Surveillance Requirements values of Moderator Temperature Coefficient for the
end of cycle, rated therma) power condition. Relaxation is sought in order to
improve plant availability and minimize disruptions to normal plant operation,
while continuing tc satisfy plant safety criteria. A methodology for
establish. ng Technical Specification end of cycle Moderator Tempcrature
Coefficient values that are consistent with the plant safety analyses is
described herein. Specific application of the methodnlogy tu the

Alvin W. Vogtle Nuclear Plant Units i and 2 provides Technical Specification
Moderator Temperature Coefficient values which are proposed to replace the
existing values.
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The Most Negative Feasi) 'C approach seeks to determine the conditions for
which a core will exhibit the most negative MTC value that 1s consistent with
operation allowed by the Tech Specs. As an exemple, the Most Negative
Frasible MTC approach would not require a conversion assumption th * all rods
be fully Inserted at HFP conditions, but would require o conversion assumption
that all contro! banks are inserted the maximum amcunt that Tech Specs permit,
$0 85 to make the calculated EOL MWFP MTC more negative thiy 1t would be for an
unrodded core.

The Mc«t Negative Feasible MTIC approach determines FOL MTC sensitivity to
those des'gn and operational parameters which directly impact MTC, and
attempts to maxe th’s determination in such a manner that the resulting
sensitivity for one parameter is independent of the assumed values of the
other parameters. As & result, parameters which are mutually exclusive but
permissible according to the Tech Specs (such as an assumption of full power
operation and an assumption of no xenon concentration in the core), and which
serve to make MTC more negative, will have thelr incremental impacts on MTC
combined to arrive at a conservative and bounding condition for the most
negative feasible MTC. The paramcters which a~e variable under normal
operation, and which affect MTC are:

-« soluble boron concentration in the coolant

= moderator temperature and pressure

-« RCC» insertion

« axfal flux (power) shape

« transient fission product (xenon) concentration

The Most Negative Feasible MTC approach examines each parameter separately,
and assesses the impact of variation in that parameter on EOL MTC. The
assesyment is performed for multiple core designs that feature combinations of
fue! design, discharge burnup, cycle length, and operating temperature
espected to envelope future core designs of the plant of interest.

08B0OC/074C910806:50-12
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The bases for the maximum allowed deviation from nominal operating conditions
are Technica)l Specifications that 1imit the extent of moderator temperature
increase, RCCA insertion, and axial power skewing. The deviations permitted
by present A, W. Vogtle Tech Specs and possible future perturbations to those
Tech Specs values are discussed in the following sections:

Moderator Temperature and Pressure Deviations

Tech Spec 3.2.5 establishes the LCO values of the DNB parameters reactor
coolant system Tavg and pressurizer pressure, This section of the
A, W. Vogtle Tech Specs 1s excerpted and presented in Appendix B,

Tech Sper 3.2 6 states a minimum allowable pressurizer pressure of 2224 psig,
and the maximum allowable RCS average temperature of S91°F., This zalue 1§
expected to increase to 592.5°F with OFA fuel, at uprated core conditions.
necounting for the instrumention uncertainty, this temperature is further
increased to 594.4°F. Because the nominal operating RCS temperature for the
A. K, Vogtle units 1s 588.5°F, the 594.4°F Tech Spec limit represents & 5.9°F
maximum allowable Tavg increase over nomina)l conditions. This allowable
temperature increase s changed to 7.2* F to account for possible increases in
Tavg with respect to RCS Temperature. The current nominal design pressure for
the A. W. Vogtle units 1s 2250 psia; this value 1s reduced by a conservative
maximum control uncertainty of 50 psi. Therefore, the resulting 2200 psia
system pressure 1s conservative with respect to the 2224 psig Tech Spec limit,

Because theve are limits on the deviations from nominal condition RCS
temperatire and pressure of «+7.2°F and 50 ps), respectively, there are also
implicit limits on the maximum allowable deviation of RCS moderator density
from nominal. These maximum temperature and pressure deviations are applied
to the MTC sensitivity to temperature and pressure, which 15 described in
Appendix A, to obtain a “"delta MTC" factor associated with RCS moderator
temperature and pre.sure deviations from nominal, The resulting “delta MTC"
s [ 148 pemser.

0BB0C/074C910806:50-20 !
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nd 3/ SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that (1) the reactor
subcritical from al) operating conditions, (2) the react

\&J

can De® made
Ivity transients
ciated with postulated accident conditions are controllahle withir

Iimits, and (3) the reactor wi be maintained sufficiently subcritica
preciude total loss of SHUTDOWN MARGIN in the shutdown condition

SHUTDOWN MARCIN requirements vary throughout core life as a funct

RCS boron concertration, and RCS 7 In MCDES 1 and ¢
avg '
st restrictive condition occurs at EOL, with 75.; al no load operating
temperature, and s associated with a postulated steam line break accident and

resulting uncontrolled RCS cooldowr In the analysis of this accident. a min
mum SHUTDOWN MARGIN of 1.3% Lk/k is required to control the reactivity transier
Accordingly, the SHUTDOWN MARGIN requirement is based upon this limiting condi
on and 1s consistent with FSAR safety analysis assumptions In MODES 3, 4
S, the most restrictive condition occurs at BOL, associated with 4 boron dilut

accident In the analysis of tb accident, a ninimum SHUTDOWN MARGIN as

$
vefin~d in Specification 3/4.1.1.2 s required to allow the operator 15 minutes

15
initiation of the Source Range High Flux at Shutdown Alarm to tota
loss of SHUTDOWN MARGIN. Accordingly, the SHUTDOWN MARGIN requirement i
upon this Timiting requirement and ts consistent with the FSAR accident ar
assumptions The required SPUTDOWN MARGIN is plotted as a functior of
concentratior

from the

X\

TEMPERATURE COEFFICIENT

mogerator temperature coefficient (M7
ue Oof this coefficient remains within the

.

the FSAR accident and transient analyses

of this specification are applicahle to a spec
conditions; accordingly, verification of MTC values at cond

those explicitly stated will require extrapolation to those
Lo permit an accurate comparison

ueé equivaient to the most positive moder

nGtained by incrementally correcting tt

oming operating conditions "‘(-',(’-
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MODERATOR TEMPERAT RE CC OFf "”fk’ (Continued)
‘nvoived subtracting the incramenta) change in the MDC associated with a core
condition of all rods inserted !most positive MOC) to an all rods withdrawn
condition and, a conversion for Lhe rate of change of moderator density with
temperature at RATED THERMAL POWER conditions This value of tne MDC was ther
transtormed 1nto the 'imiting MTC value =4.0 x 10-% Ak/k/%F The “YC value
- 3 Ak/k/®F represents & conservatlive value (with corrections for
Joron) at a core condition of 300 ppm equi ‘ur\un boron

obtained Dy making these corrections to the limiting MTC
O
N 3

quirements for measurement of the MTC at the begin
fuel cycle are adequate to confirm that the MTC rema i
this coefficient changes slowly due principally to the
concentration associated with fue)l burnug

This specification ensures that the reactor wi not he made
the Reactor Coolant System average temperature ess than 551°F This
mitation 1§ required to ensure (1) the moderator temperature coefficient
1thin its analyzed temperature range, (2) the trip instrumentatior
normal operating range, (3) the pressurizer is capable of being in
&E E status with a steam bubble, and (4) the reactor vesse! is abo
my

R’Nﬂ, temperat
~

“
[+

1.2 BORATION

The Boron Injection vystem ensures that negative reactivity contr¢
advaliabie during each mode of facility operation The componants required to

perform this function include (1) borated water souvrces. (2) charyging pumps

]

b

(3) separate flow paths. and (4) the boric acid transfer pumps

h the RCS average temperature above 200°F, a minimum of two boro
flow paths are required to ensure functiona) capability in the event
single failure renders one of the flow paths inopersble he

capability of either flow path is sufficient to provide a S JTDOWN
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REACTIVITY CONTROL

SURVELLLANCE REQUIREMENT

pursuant to Specification 6.8.2, within 10 days, describing the
value 0f the measured MIC, the interim contro)l rod .

A Special Report is prepared and submitted to the Commise

{¢hal .
wiinQrawa

Iimits, and the predicted average core burnup necessary for
restoring the positive MTC to within its limit for
withdrawn conditi

L

the al!l r

N

be measured and compared to the BOL imit © apec

3a., above, prior to initial operation above 5%
POWER, after each fuel loading; and

The MTC shal) be measured at any THERMAL POWE"™ and compared tc

= 3.1 x 10-% Ak/Kk/°F (al) rods withdrawn, RATED THERMAL POWER
condition) within 7 EFPD after reaching an equilibrium boron conce
tration of 300 ppm In the event this comparison indicates the
MTC 1s more negative than = 3.1 x 10~* AK/k/°F. the MTC shal)
remeasured, and compared to the EOL MYC Yimit of Specificatic
3.1.1.3b., at least once per 14 EFPD during the remainder of t!
fuel CyCle
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APPLICABIL

A . T 1ON

except for
either

SURVEILLANCE REQUIREMENTS

N rod shall be determined to be fully withdrawn

minutes prior to withdrawal of any rods in Contro)
C, or D during an approach to reactor criticality

-
ang

hours thereafter
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REACTIVITY CON'ROL SYSTEMS
CONTROL ROD INSEJTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.6 The control banks shall be limited in physical insertion as shown in
Figure 3.1-3,

APPLICABILITY: MODES 1* and 2* ¥
ACTION:

With the control banks inserted beyond the above insertion Timits, except for
surveillance testing pursuant to Specification 4.1 5.1 2:

a. Restore the control banks to withii the limits within 2 hours, or

b. Reduce THERMAL POWER within I hours to less
fraction of RATED THERMAL POWER which is al)
tion using the above figure, or

than or equal to that
owed by the bank posi-

£, Be in at least 1OT STANDBY within 6 Nours.

SURVEILLANCT REQUIREMENTS

4.1.3.6 The position of each contro! bank shall be

the insertion limits at least once per 12 hours except during time intervals
when the rod insertion limiL monitor is inopercble, then verify the individual
rod positions at least once pe«r 4 hours

determined to be within

"See Special Test Exceptions Specifications 3.10 2 and 3.10.3
#

with K‘ff greater than or equal to 1

VOGTLE UNITS - 18 2 3/4 1-21



POWER D15/ RIBUTION LIMITS
3/4.2.5 ONB PARAMETERS

LIMITING CONDITION FOR OPERATION

3.2.5 The following DNE-related parameters shal)l be maintained within the
Timits:

a. Reactor Coolant System T F (TI-0412, T1-0422, T1-0432, T1-0442),
< 591°F ave

b. Pressurizer Pressure (PI-0455A B&C, PI-0456 & PI1-0456A, P1-0457 &
P1-0457A, PI-0458 & P1-0458A), » 2224 psig*

c. Reactor Coolant System Flow (FI-C414, F1-0415, FI1-0416, F1-0424,
F1-0425, F1-0426, FI1-0434, F1-0435, FI-0436, FI-0444, F1-0445,
F1-0446) >396,198 gpm **
ASPLICABILITY: MODE 1.

ACTION:

With any of the above parameters exceeding its limit, restore the parameter to
within its limit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

—

SURVEILLANCE REQUIREMENTS

4.2.5.1 Reactor Coolant System Tavg and Pressurizer Pressure shall be

verified to be within their limits at least once per 12 hours. RCS
flow rate shall be monitored for degradation at lecst once per

12 hours. In the event of flow degradation, RCS flow rate shall be
determined by precision heat balance within 7 days of detection of
flow degradation.

4.2.5.2 The RCS flow rate indicaters shall be subjected to CHANNEL
CALIBRATION &t each fuel loading and at least once per 18 months.

4.2.5.3 After each fuel loading, the RCS flow rate shall be determined by
precision heat balance prior to operation above 75% RATED THERMAL
POWER. The RCS flow rate shall also be determined by precision heat
balance at least once per 18 months. Within 7 days prior to per-
forming the precision heat balance flow measurement, the instrument-
ation used for performing the precision heat balance shall be
calibrated. The provisions of 4.0.4 are not applicable for performing
the precision heat balance flow measurement.

*Limit not applicable during either a THERMAL POWER ramp in excess of S% of
RATED THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of
RATED THERMAL POWER.

**Includes a 3.5% flow measurement uncertainty.

VOGTLE UNITS - 1 & 2 3/4 2-13
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