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1.0 INTRODUCTION

By letter dated February 22, 1990 (Ref, 1) and supplemented by letter dated
May 2¢, 1930 (Ref, 2), Public Service Electric and Gas Company (PSESG)
requested an amendment to Facility Operating License Nos. DPR-70 and DPR-75
for the Salem Generating Station, Unit Nos. 1 and 2. The proposed amendments
would change the Technical Specifications (7Ss) by modifying (1) the most
negative moderator temperature coefficient (MTC) limiting condition for
cperation (LCO), (2) the associated surveillarce requirement (SR), ard (3) the
affected besis, The May 29, 1990 supplementa)l letter did not increase the
scope of the original amendment request and did not affect the staff's
original no significant hazards determination., The supplement provided
additional information on the scfety analysis assumotions used in the
licensee's original amendment request.

2.0 EVALUATION

2.1 Background

The purpose of the MTC LCO and MTC SR is to ensure that the most negative MTC
at end-of-cycle (EOC) remains within the bounds of the safety analysis, in
perticular, for those transients and accidents that assume 2 constant value of
the moderator density coefficient (MDC) of 0.43 delta-K per gm/cc. The SR
involves an MTC measurement at any thermal power within 7 effectiv~ full power

days (EFPDs) after reaching an equilibrium primary coolant boron ¢ - “entration
of 300 ppm. After corrections are made, the measured value is comparec to the
all reds out (ARO), hot full power (HFPs core condition SR limit. In the
event that the measured MTC {s more negative than the SR 1imit, then the MTC
must be remeasured and compared with the EOC MTC LCO value 2t least once per
every 14 EFPDs during the remainder of the cycle. The LCO and SR val.:- for
the most negative MTC are conservative (less negative) with respect to the
value of the MTC (actually moderator density coefficient (MDC) which is simply
related to the MTC) which is used in the safety analysis.
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For the high discharge burnup cores used for Salem Units 1 and 2, PSE&C
anticipates that the measurad value of the MTC near EOC will result in an MTC
that will be more negative than the SR 1limit. This will then require PSE&G to
make MIC measurements once every 14 EFMDs until the EOC. Failure to meet the
SR MTC does not necessarily mean that either the most negative MTC that occurs
near EOC would be exceeded or that the safety analysis MIC would be exceeded.
The additional MTC measurements, if needed to comply with the SR, would be an
undue burden for the Salem plants.

PSE&G proposes to change the Salem Unit 1 LCO {(3.1.1.4(b)) most negative MTC
value from =38 pem/°F to =44 pcm/°F and the Salem Unit 2 LCO (3.1.1.3(b)) most
negative MTC va\gg from =40 pem/®F to -44 pcm/®F, where a pcm is equal to 3
reactivity of 10 . The SR for Salem Unit 1 (4.1.1.4(b)) would be changed from
=29 pem/®F to =37 pem/°F; the SR for Salem Unit 2 (4.1.1.3(b)) would be changed
from =31 pem/°F to =37 pem/®F. These changes would change the difference
between the SR and the EQC LCO MTC values by about 2 pem/°F. The SR and £0C
LCO MTC values would still be bounded by the Salem Units 1 and 2 safety
analysis valve of the MTC of -52.6 pcm/°F, which is used for maximum negative
reactivity feedback analyses. These changes apply to the current and future
reload cycles for Salem Units 1 and 2 and are supported by an evaluation
provided in a Westinghouse report (Ref. 3) submitted by Reference 1.

The staff's review of these proposed changes to the mosct negative MTC LCO, SR,
and associated basis follows.

2.2 Methodology

The current method used to determine the most negative MTC is described in the
Westinghouse Standard Technica! specifications (STS) in Basis Section 3/4.1.1.3
(Ref. 4). The method is based on incrementally correcting the conservatiy2 MDC
used in the safety analysis to obtain the most negative MTC value or,
equivalently, the most pesitive MDC at nominal HFP core conditions. Tha
corrections involve subtracting the incremental change in the MDC, which is
associated with a core condition of all rods inserted (ARI), to an ARD cove
condition. The MTC is then equal to the MDC times the rate of change of
mederator density with temperature at rated thermal power conditions. This

STS method of determining the mo.t negative MTC LCO value results in an ARQ

MTC which is significantly less negative .han the MTC used in the safety
analysis and may ~ven be less negative thar the best estimate EOC ARO MIC for
extended burnup relcad cores. This has the potcntial for requiring the plant
to be placed in a hot shutdown condition by Technical Specification 3.1.1.4 for
Salem Unit 1 and 3.1.1.3 for Salem Unit 2, ev:n though substantial margin to
the safety analysis MOC exists. This problem with the current STS method is
caused by adjusting the MDC from a HFP ARI to a HFP ARO condition in defining
the most negative MTC. The HFP ARI condition is not allowed by TSs on control
rod positions for allowable power operation i which the shutdown banks are
completely withdrawn from the core and the control banks must meet rod
insertien limits (RIL).



In Reference 3 Westinghouse p-ovides an alternative method for adjusting the
safety analysis MDC to obtain a most negative MTC. This method is termed the
Most Negative Feasible (MNF) MTC. The MNF MTC me*hod seeks to determine the
conditions for which @ core will exhibit the most nejative MTC value that is
consistent with operation allowed by the TSs. For example, the MNF MTC method
would rot require the conversion assumption of the ARl KEP condition but would
require .he conversion assumption that all control rod banks are inserted the
maximum amount permitted by the TSs. Westinghouse uses the MNF NTC method to
determine EOC MTC sensitivities to those design and operational parameters that
directly impact the MTC in such a way that the sensitivity to one parameter is
independent of the assumed values for the other parameters. The parameters
considered with this MNF MTC method  :lude:

scluble boron concentration in the coolant
moderator temperature and pressure

control rod insertion

axial power shape

transient xenon concentration
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The MNF MTC approach uses this sensitivity information to derive an EOC ARD
HFP MTC LCO value based on the safety analysis value of the MOC.

This MNF MTC method has, according to Westinghouse, a number of advantages

over the previous method for determining the most negative MTC LCO value. The
MNF MTC will be sufficiontly negative so that repeated MTC measuvements from a
300 ppm core condition to EOC would not be required. Yhe MNF MTC method does
not change the safety analysis moderator feedback assumpticn. The safe'y
aralysis value of MOC is unchanged. The MNF MTC method is a tonservative and
reasonable basis to assume for an MTC value of a relocad core and is consistent
with plant operation defined by other TSs. Finally, the MNF MTC method retains
the SR or MTC at the 300 ppm core condition to verify that the core is
operating within the bounds of the safety analysis.

wWestinghouse determined the sensitivity of the above parameters on the EOC MTC
for five different reload designs representative of future Salem Units ) and 2
reloads. These reload designs included fuel designs, discharge burnups, and
cycle lengths, which are typical of those expected for S2lem Units 1 and 2.
The soluole boron concentration was not used in the sensitivity analysis
because the EOC HFP ARO MTC TS value is assumed to be at O ppm of boron, the
definition of EOC, and because the most negative MTC occurs at 0 ppm of beron
in the coolant.

The sensitivity study did not include the radial power distribution which can
vary under normal operation and can affect the MTC. The operationa)
activities that affect the radial power distribution do so through the
movement of control rods and activities that affect the xenon concentration.
The allowed changes in the radial power distribution are implicitly included
in the MTC sensitivity to control rod insertion and xenon concentration.
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In Reference 3 Westinghouse stuces that the SR MTC value would be obtained in
the ~ame manner as currently described in the 875 Bases. The SR WTC value is
obtained from the EOC MFP ARO MTC velut by maning torrections for burnup and
boron at a core condition of 3CO ppm of boron.

ne staff has re.iewed the essumptions and basis for the MNF MTC method
de'cribed above and concludes that they are scceptable because they will
resu.t in conservative most negative MTC LCO and SR values thet could resul
from a lowed operation of sa'e~ Units 1 and 2 from nominal conditions and
be-aus the MTC measuioment at 300 ppm of boron core condition will assure,
using the SR value of MTG, that the safety enalysts MOC wil' not he exceeded.

2.3 Salem Units 1 and 2 Accident Analysss MDC Assumption

Westinghouse uses an MOC for merforming accident anslysas. For events
sensitive to maximum negative moderator feedback, a constant value of the MOC
of 0.43 delta K/gn/cc is assumed throughout the analysis. Ffor HFY arnd tul)
flow nominal operating conditions, the temperature and pressyre are 577, 9°F
and 2250 psia, respectively. AL these conditions the ML, egquivalent to the
MOC of 0.43 delta K/gm/ce, s ~52.6 pem/®F, We will refer to Lois MTC as the
sately analysis MIC. Based on its review, the staff contiudes that “he
evaluation of the MTC from the MDC is acceptable because 1t conYomms ‘v the
relationsitip of MIC to MU, that s, the MTC s equal to the MDC times the
rateé of change of density with temperatuve at the nominal pressure and
temperature of the coolant at rated therma) power conditivns.

2.4 Sensitivity Results

Salem Units 1 and 2 TS 3.2.5 provide the LCO values of the Departure from
Nucleate Boiling (DNB) parameters; reactor coolant systen average temperature
(T, .) and pressurizer pressure. The minimum allowable pressurizer pressure is
2255°p51a {2220 psia indicated) and a maximum allowable T is 582.0°F. These
values of the minimum pressurizer pressure and maximur Y 8V ere also assumed
for the safety analysis. The current nominal design T *V¥or Salem Units 1 and
2 is 577.9°F so thet the safety analysis represents a BY8c maximum allowable
increase in T nominal conditions. The current nominal design pressure is
2250 psia so BKEt the safety analysis represents a 45 psi maximum &llowable
decrease from nominal pressurizer pressure. Based on these maximum a)lowed
system variations, & maximum allowable Yimit is placed on the moderator

density variation. Using the sensitivity of the MTC to temperature and
pressure, derived from the analysis of the five reload designs, Westinghouse
obtained for Salem Units 1 and 2 2 bounding delta MTC (& proprietary value)
associates with these maximum allowable conlant temperature and pressure
deviations Yrom nominal conditions.

Salem Unit 1 7& 3.1.1.4 and Salem Ur-t 2 7S 3.1.1.3 require an ARD
configuration in the evaluation of t.e MTC. TS 3.1.3.4 requires that all
shutdown banks be withdrawn from the core during normal power operation (that
fs, while in Modes 1 &nd 2). 7§ 3.1.3.5 limits control bank insertion by Rod
Insertion Limits (RIL) in Modes 1 and 2. Al control rods can be inserted at
hot zero power (MIP) coincident with a reactor trip. In general, greater



control rod insertion results in a more negative MTC assuming that all other
parameters are held constant. However, greater control rod insertion will

2lso cause & reduction in core power and T which causes the MTC to become
more positive. This effect is more pronouﬂXﬂd at lower power with the positive
change being more important than the negative change in the MTC. Based on this
1ine of reasoning, Westinghouse determined that th: most negative MIC
configuration will occur at HFP with control rods insertea to the RIL.
westinghouse analyzed five reload core designs, using a bounding value of
Control Bank D insertion at HFP with no soluble boron in the coviant. This
analysis gave for Salem Units 1 and 2 a bounding delta MTC (a proprietary
value) associi.ed with the control bank inserted to the RIL.

The axial power shape produces changes in the MTC caused primarily by the rate
at which the moderator is heated as it flows up the core, with the MTC
sensitivity to extremes of axial power shapes being small. This effect can be
correlated with the axial flux difference (AFD), which is the difference in
the power in the top half of the core minus the power in the lower half of the
core. Salem Units 1 and 2 TSs include 1imits on the AFD. Westinghouse
determined that the more negative the AFD the more negative the MTC,
Westinghouse analyzed four reload designs and determined the sensitivity of
the MTC to AFD. This analysis gave for Salem Units 1 and 2 a bounding delta
MTC (a proprietary value) for an assumed bounding value of AFD.

Although no TSs 1imits exist on either the xenon distribution and concentration,
the axial xenon distribution is effectively limited by TSs limits on the AFD.
The physics of the xenon buildup and decay process 1imits the xenon
concentration. The effect of xenon axial distribution is quantified in the
effect of the axial power shape on the MTC, as discussed previously. The

effect of the overall xenon concentraticn on the MTC needs to be evaluated
separately. Westinghouse determined that the MTC became more negative with no
xenon in the core., Therefore, Westinghouse analyzed the five reload core
designs at EOC HFP ARO with no xenon present. This analysis gave for Salem

gnits 1 and 2 a delta MTC (a proprietary value) for the xenon concentration
actor,

A1l of the delta MTCs described above are summed to provide & total delta MTC

for Salem Units 1 and 2 based on the allowed deviations of the various factors
from nominal values.

The staff has reviewed the discussion and analysis of the primary factors of
the MNF MTC method and concludes that the results obtained are acceptable

because approved methods and conservative assumptions were used to generate
the results.
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2.5 Salem Units 1 and 2 EOC MTC TS Value

Using the total delta MTC obtained with the MNF MTC method, Westinghouse
determined that the Salem Units 1 and 2 safety analysis MTC of -52.6 pcm/°F
should be increased by the total delta MTC plus an additional amount for
conservatism. The resulting EOC HFP ARD MTC for Salem Units 1 and 2 is =44
pem/®F. This value replaces the current TSs value. Thus, determination that
an MTC for the EOC HFP ARO reload cor= is less negative ‘han -44 pcm/°F
provides assurance that the safety analysis MTC remains bounding.

wWestinghouse alsc performed an analysis tc determine the SR value of the ARD
reload core at 300 ppm of boron. Analysis of reload cores similar to Salem
Units 1 and 2 future reload designs resulted in a conservative value of 7
pem/®F to bound the expected difference in MTCs between the 300 ppm of boron
core condition to EOC. Thus, the SR MTC value is =37 pem/°F compared to the
present TSs values for Salem Units 1 and 2.

The staff has reviewed this determination of the most negative MTC LCO and SR
and concludes that they are acceptable.

2.6 Safetv Analysis Impact of MNF MTC Approach

Changes in the parameters discussed previously could take place during «
transient to make the MTC more negative than allowed during normal operation.
The most adverse ronditions seen in the affected transient events will not
result in a reactivity inseriion that would invalidate the conclusions of the
FSAR accident analyses. Thus, tie MDC used as a basis for the MNF MTC TS will
not change. The reload safety analysis process will include verification that
the MDC safety analysis value remains valid. The staff concludes that this
verification process for the safety analysis MOC is acceptable.

2.7 Conclusions

Based on the review discussed above, the staff concludes that the proposed
changes to the most negative MTC Technica)l Specificatior, the Surveillance
Requirement MTC value at or near a 300 ppm of boron core condition, and

associated basis for Salem Units 1 and 2 are acceptable for the following
reasons:

1. The most negative feasible MTC method considered the impertant factors
affecting the MTC and the limits on these factors.

2. Approved computer codes and methods (in some cases updated versions) were
used in the analysis.

3. The MTC measurement at or near 300 ppm of boron wil) provide assurance
that the MTC at EOC HFP ARO conditions will be less negative than the
safety analysis MTC.



4, Future reloads for Salem Units 1 and 2 will be analyzed to confirm the
most negative MTC Technical Specification at EOC and the Surveillance
Requirement on MTC at a core condition of 300 ppm of boron.

5. Future reloads for Salem Units 1 and 2 will be analyzed to confirm the
applicability of the safety analysis value of the MDC,
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3.0 ENVIRONMENTAL CONSIDERATION

These amendments involve & change to 2 requirement with respect to the installa-
tion or use of a facility component located within the restricted area as
defined in 10 CFR Part 20 and changes to the surveillance requirements. The
staff has determined that the amendments involve no significant increase in the
amounts, and no significant change in the types, of any effluents that may be
released offsite and that there is no significant increase in individual or
cumulative occupational radiation exposure. The Commission has previously
issued a proposed finding that the amendments involve no significant hazards
consideration and there has been no public comment on such finding. Accordingly,
the amendments meet the eligibility criteria for categorical exciusion set

forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(d), no environmental
assessment need be prepared in connection with the issuance of the amendments.

4.0 CONCLUSION

The Cormission made a proposed determinatinn that the amendments involve no
significant hazards concideration which was published in the Federal Register
(55 FR 21978) on May 3U, 1990 and consulted with the State of New Jersey., No

public comments were received and the State of New Jersey did not have arny
comments.,




The staff has conciuded, bas.d on the considerations discussed above, that:

(1) there s reasonable assurance 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
‘ssuance of the amendments wil)l not be inimica) to the common defense and

¢ wurity nor to the health and safety of the public.

Principal Contributor: Danie) Fieng

Dated: August 27, 1990




