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ABSTRACT

This repcrt proposes a relaxation of the Limiting Condition for Operation and
Surveillance Requirements values of Moderator Temperature Coefficient for the
end of cycle, rated thermal power condit.on. Relaxation 15 sought in order to
improve plant availabiiity and minimize disruptions to normal plant operation,
while continuing to satisfy plant safety criterta. A methodology for
establishing Technical Specification end of cycle Moderator Temperature
Coefficient values that are consistent with the plant safety analyses is
described herein. Specific application of the methodology to the Milistone
Nuclear Power Station Unit 3 provides Technical Specification Moderator
Temperature Coefficient values which are proposed to replace the existing
values. This proposed Technical Specification EOL MTC Limiting Condition for
Operation and 300 ppm Survelllance Requirements are applicable to both 4 Loop
and 3 Loop (corrected to rated thermal power) operation.
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1.0 INTRODUCTION

1.1 Background

For FSAR accident analyses, the transient response of the plant is dependent
on reactivity feedback effects, in particular, the moderator temperature
coefficient (MTC) and the Doppler power coefficient. Because of the
sensitivity of accident analyses results to the MTC value assumed, 1t 1s
important that the actual core MTC remain within the bounds of the limiting
values assumed in the FSAR accident analyses. While core neutronic analyses
will have predicted that the MTC is within these bounds, the Technical
Specifications require that the core MTC also be confirmed by measurement, as
verification of the accuracy of the neutronic predictions. These MTC
measurements are performed:

1. At beginning of cycle, prior to initial operation above 5% rated
thermal power, and

2. Within 7 EFPD after reaching an equilibrium boron concentration of
300 ppm.

1.2 Basis of Current EOL MTC LCO and SR Values

In order to ensure a bounding acciuent analysis, the MTC is assumed to be at
its most 1imiting value for the analysis conditions appropriate to each
accident. Currently, the most negative MTC limiting value is based on EOL
conditions (specifically with regards to fuel burnuy »#¢ boron concentration),
full power, with rods fully inserted.

Most accident analyses ute a constant moderator density coefficient (MDC:
designed to bound the MDC at this worst set of Initial conditions (as well as
at the most limiting set of transient conditions). This value for MDC forms
the licensing basis for the FSAR accident analysis.
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Converting the MOC used in the accident analyses to a MTC is a simple
calculation which accounts for the rate of change of moderator density with
temperature at the conditiens of interest. In this report, the convention
followed 1s to discuss the moderator feedback in terms of MTC, rather than
MDC. Nevertheless, it is important to note that the accident analyses
actually assume a constant MDC value, rather than making any explicit
assumption on MTC,

Technical Specifications place both Limiting Condition for Operation (LCO) and
Surveillance Requirements (SR) values on MTC, based on the accident analysis
assumptions on MDC described above. The most positive MTC LCO 1imit applies
to Modes ) “nd 2, and requires that the MTC be less positive than the
specified "imit value. The most negative MTC LCO 1imit applies to Modes i 3.
and 3, anc requires that the MTC be less negative than the specified limit
value for the all rods withdrawn, end of cycle 11fe, rated thermal power
condition

The Technical Specification SR calls for measurement of the MTC at BOL of each
¢cycle prior to inttial operation above 5% rated therma! power, in order to
demonstrate compliance with the most positive MTC LCO. Similarly, to
demonstrate compliance with the most negative MTC LCO, the Technical
Specification SR calls for measurement of the MTC prior to EOL (near 300 ppm
equilibrium boron concentration). However, unlike the BOL situation, this 300 ppm
SR MTC value differs from the TOL LCO limit value. Because the HFP MTC value
will gradually become more negative with further core depletion and boron
concentration reduction, a 300 pom SR value of MTC should necessarily be less
negative than the EOL LCO limit. The 300 ppm SR value 1s sufficiently less
negative than the EOL LCO )imit value to provide assurance that the LCO limit
will be met when the 300 ppm surveillance criterion 15 met.
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1.3 Operational Considerations: EOL MTC Tech Spec SR Value

It 1s becoming increasingly probable that reload cores will fall to meet the
300 ppm surveillance criterion associated with the EOL LCO 1imit. The primary
factors causing rore negative MTCs near EOL are higher core average operating
temperature and higher discharge burnup. Fallure to meet the survelllance
criterion does not by itself imply a fallure to meet the actual EOL MTC 1imit
stated in the LCO, but invokes the requirement that the MTC continue to be
measured at least once per 14 EFPD during the remainder of the fuel cycle.
This repeated surveillance is performed to demonstrate that the actual LCO
1imit on EQOL MTC is not violated.

The drawbacks to the current EOL MTC Teranical Specification are:

). The current and planned fuel management strategy is expected to yleld
MTC values which wil)l be more negative than the existing 300 ppm
surveillance criterion. This would result in repeuted MTC
measurements every 14 EFPD. In addition, the EOL WFP ARO MTC values
for these anticipated designs will approach or possibly be more
negative than the existing LCO Timit,

2. If repeated measurements are ner’ .ary, they can require that load
swings be performed, causing temperatures to deviate from the
programmed reference temperature - situations which are never
preferable to nominal steady state operation.

3. The repeated measurements require the resources of multiple
operations personne! for roughly an entire shift, and require greater
water processing for measurement via the boration/a!lution method.

Westinghouse-designed PWRs which conform to Standard Technica Specification
(57S) format gererally feature a 300 ppm SR MTC value which 1. 9 pem/®F less
negative than the EOL LCO limit on MTC. Given the disadvantages of repeating
the MTC plant measurements, it is logical to inquire If this difference
between the SR value and the LCO value 1s overly large, and whether this
conservatism would invoke repeated measurements that are unnecessary

02931:6/880920 1-3







2.0 METHODOLOGY FOR MODIFYING MOST NEGATIVE MTC TECH SPEC VALUES
2.1 Conversion of Safety Analysis MOC to Tech Spec MTC

As stated previously, the FSAR accident analyses have assumed a bounding value
of the moderator density coefficient (MDC) which ensures a conservative result
for the transient analyzed. The process by which this accident analysis most

positive MOC 1s transformed into the most negative MTC LCO value 1s stated in

STS BASES section 3/4.1.1.3:

"The most negative MTC value, rquivalent to the most positive moderator
density coefficient (MDC), was obtained by incrementally correcting the MDC
used in the FSAR accligent analyses to nominal operating conditions. These
corrections involved subtracting the incremental change in the MDC
associated with a condition of all rods inserted (most positive MDC) to an
all rods withdrawr condition, and 4 conversion for the rate of change of
moderator density with temperature xt PATED THERMA. POWER conditions. This
value of the MDC was then transforred into the limiiing MTC value."

In the process of converting the ac.ident analysis MDC into the Tech Spec MTC,
the conversion for the rate of change of moderator density with temperature at
rated thermal power conditions invnlves conventional thermodynamic properties
and imposes no undue conservatism on the resulting MTC value. The additional
conversion made is to correct the above MDC (MTC) value for the change
associated with going from a condition of ARI to one of ARO. That i35, the
accident analysis MDC (MTC) assumes a coefficient determined for a condition
of EOL WFP O ppm with all control aid shutdown banks fully inserted. This
accident analysis MDC (MTC) is corrected back to the ARO condition, in order
to produce a Tech Spec limit which permits direct comparison against measured
values. The effect of the presence of all control and shutdown banks 15 to
make the MTC markedly more negative than a MTC at the ARO condition, hence
this conversion has a substantial Impact.
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2.2 Conservatism of the ARl to ARO MTC Conversion

The use of a substantially negative MTC (positive MDC) value for the transient
accident analyses is prudent, in that 1t produces a more severe result for the
transient, which makes the analysis inherently conservative. The drawoack to
the ARl assumption is that when the conversion to the ARO condition 1s made,
the resulting Tech Spec MTC value 1s dramatically less negative than the value
corresponding to the transient safety caiculations, and is even less negative
than expected best estimate values of EOL MTC for high discharge burnup reload
cores. In the worst case, maintaining the EOL MTC Tech Spec 1imit at its
present value could result in requiring that the plant be placed in hot
shutdown when, in fact, there exists substantial margin to the moderator
coefficient assumed in the accident analyses. Such a situation is
unnecessarily restrictive, and results primarily from the ARI to ARO
adjustment made between the accicent analysis MDC value and the Tech Spec MTC
value.

In addition to being unnecessarily restrictive, the WFP ARI assumption is

inconsistent with Tech Spec requirements for allowable operation, wherein

shutdown banks are not permitted to be inserted during power operation and
control hanks must be maintained above their insertion 1imi%s.

2.3 Alternative MTC Conversion Approach

If the ARl to ARO basis for converting from the accident analysis MDC value to
a Tech Spec LCO MTC value 1s overly restrictive, what would constitute a move
meaningful, yet inherently conservative basis? The concept herein proposed as
an alternative to the ARI to ARD conversion 1s termed the "Most Negative
Feasible MTC" approach. This approach maintains the existing accident
analysis assumption of a bounding value of moderator coefficient, but offers
an alternative method for converting to the Tech Spec LCO MTC value.
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The Most Negative Feasible MTC approach seeks to determine the conditions for
which a core will exhibit the most negative MTC value that is consistent with
operation allowed by the Tech Specs. As an example, the Most Negative
Feasible MTC apprcach would not require a conversion assumption that all rods
be fully inserted at HFP conditions, but would require a conversion assumption
that all contro! banks are inserted the maximum amount that Tech Specs permit,
50 as to make the calculated EOL HFP MTC more negative than it would be for an

unrodded core.

The Most Negative Feasible MTC approach determines EOL MTC sensitivity to
tnose design and operational parameters that directly impact MTC, and attempts
to make this determination in a such a manner that the resulting sensitivity
for one parameter is independent of the assumed values of the other
parameters. As a 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, wili have their incremental impacts on MTC
combined to arrive at a conservative and bounding condition for the most
negative feasible MTC. The parameteis which are variable under normal
operation, and which affect MTC are:

- soluble boron concentration in the coo’ant

- moderator temperature and pressure

- RCCA insertion

-~ axial 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
assessment is performed for multiple core designs that feature combinations of
fue! design, discharge burnup, cycle length, and operating temperature
expected to envelope future core designs of the plant of interest.
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When the assessment 15 complete, the MTC sensitivity associated with each of the
above parameters has been identified. One then determines the maximum deviation
from “nominal” conditions (ARQ, WFP, equilibrium xenon, Tavg on the reference
temperature program) that the Tech Specs permit, and multiplies that deviation by
the appropriate MTC sensitivity to arrive at a “delta MTC" factor associated with
the parameter.

For example, suppose it is determined that MTC becomes 1 pcm/°F more negative for
each 1°F increase In core average operating temperature above nominal (the MTC
“sensitivity” fs -1 pem/*F/*F). 1f the Tech Specs permit a maximum increase in
Tavg of 4°F above nominal core Tavg, then the moderator temperature "delta MTC*

factor is:
(«1 pem/°F/°F) x 4°F = -4 pcm/*F,

Bounding "delta MTC" factors are determined in this way for each of the above
parameters, and these factors are then added to arrive at an overall bounding
"delta MTC" factor. This overall “"delta MTC" factor states how much more negative
the MTC can become, relative to the neminal EQL WFP ARD MTC value, for normal
operation scenarios permitted by the current Tech Specs. The conditions of
moderator temperature, rod insertion, ‘~non, etc., which defined the Most Negative
Feasible MTC condition become the conversion proposed as a replacement for the ARI
to ARO conversion of the current MTC Tech Stc.. The conversion for the Most
Negative Feasible MTC condition is applied in the same way that the current
ARI-to-ARO conversion is applied, in order to arrive at an EOL ARD WFP MTC Tech
Spec 1imit that remains based on the accident analysis MOC assumption.

2.4 Determining SR MTC from LCO MTC

Under the Most Negative Feasinle MTC approach, the 300 ppm survelllance value 1s
determined in the manner curren*ly stated in the BASES for STS plant MTC Tech Specs:

“The MTC surveillance value represents a conservative value (with
corrections for burnup and soluble boron) ot a core condition of 300 ppm
equilibrium boron concentration and is obtained by making these corrections
to the limiting MTC LCO value."
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That 1s, the 300 ppm surveillance value is derived by making a conservative
adjustment to the EOL ARO HFP MTC 1imit value that accounts for the change to
MTC with soluble boron and burnup. Plant-specific examination of the
difference between 300 ppm HFP MTC and EOL (O ppm) NWFP MTC suggests that a
swaller correction 1s justified than the 9 pcm/*F which has historically been
applied to Westinghouse-designed STS plants.

2.5 Benefits of the Alternative MTC Conversion Approach

The Most Negative Feasible MTC approach 15 considered to be superior tn the
ARl-to-ARD conversion specified by current STS plant Tech Specs for the
following reasons:

). The Most Negative Feasible MTC approach does not require an unduly
positive 300 ppm survelllance value that would result in repeated MTC
survelllance measurements. These repeated measurements are
undesirable in that they entall perturbations to normal reactor

operation.

fa

The Most Negative Feasible MTC approach does not alter the FSAR
transient accident analysis bases or assumptions, and hence, does not
affect the accident analysis conclusions. It retains the concept of
a conversion between the accident analysis MDC assumption and the
Tech Spec LCO MTC value that assures that the plant cannot experience
a MOC which 15 moce severe than that assumed In the accident analyses.

3. The Most Negative Feasible MTC condition is a conservative but
reasonable basis to assume for a MTC velue of the reload core prior
to a transient, and i35 consistent with operation as defined by other
sections of the Tech Specs (whereas the ARI-to-ARD conversion 13
overly conservative and makes assumptions which are inconsistent with
other sections of the Tech Specs).
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Additionally, the Most Negative Feasible MTC approach retains the "bullt-in
safeguard” of 2 requirement for a 300 ppm survelllance measurement to be
performed in order to verify that the reactor 15 operating in a regime that is
bounded by the accident analysis input assumptions.
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3.0 MOST NEGATIVE FEASIBLE MTC APPROACH APPLIED TO MILLSTONE UNIT 3
3.1 Millstone Unit 3 Accident Analysis MDC Assumption

The FSAR accident analyses upon which the Tech Spec [O' WFP LCO MTC 1imit 15
based have assumed bounding values of moderator density coefficient \n order
to ensure a conservativ simyulation of plant transient response for the
Millstone Nuclear Power Station Unit 3. For those transiants for which
analysis results are made more severe by assuming maximum moderator feedback,
a moderator density coefficient (MDC) of 0.43 Ak/gm/cc has been assumed to
exist throughout the transient.

When discussing the Tech Spec EOL LCO 1imit on moderator feedback, it is
simpler to talk in terms of moderator temperature coefficient (MTC) than MDC.
For this reason, the Millstone Unit 3 accident analysis MDC assumption o*
0.43 Ak/gm/cc 1s converted to its equivalent MTC. This conversion depends
on the density change-to-temperature change relationship which prevalls for
the conditions of interest. For this giscussion, the conditions of iInterest
are the core temperature and pressure (hence, density) experienced under
normal operation at which the MDC assumes 1ts most extreme (positive) value.
These temperature and pressure condit' = are the Millstone Unit 3 rated
thermal power (RTP), full flow nominal operating conditions of 590.5°F a ¢
2250 psia, respectively.

A these nominal RTP operating conditions, the accident analvsis MDC value of
0.43 Ak/gm/cc 15 equivalent to a WFP MTC of -55.47 pem/*F. For simplicity,
this value of MTC will often be referred to as the “accident analysis MTIC", in
the discussion which follows. However, |t should be remembered that the
app!icable accident analyses actually assume a constant MDC value of

0.43 Ak/gm/cc and make no explicit assumption about MTC.
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3.2 Determination of Most Negative Feasible MTC Sensitivities

As stated previously, there are a limited number of core operational
parameters that directly affect MTC and are varfable under normal core
operation. The 11st of parameters s as follows.

- soluble boron concentration in the coolant

- moderator temperai.. e and pressure

-« RCCA insertion

-~ axlal flux (power) shape

« transient fission product (xenon) concentration

The radia) flux (power) shape can also vary under normal core operation and
will affect MTC. However, the operational activities that directly affect
radia) power shape do so through withdrawal or finsertion of control rods and
through xenon concentration; therefore, the impact of radial flux distribution
varfation on MTC will be an implicit part of the MTC sensitivity to these

other parameters.

Soluble boron concentratic . 15 certainly variable under normal core
operation. However, it eliminated as a source of sensitivity for this
analysis. This 1s because the EOL MFP ARO MTC Tech Spec 'imit value is
assumed to be essentially a O ppm iimit by virtue of the definition of EOL.
The most negative MTC value will always occur at a boron concentration of

0 ppm, and therefore, a O ppm boron concentration 1s assumed as the basis of
the EOL MTC Tech Spec Mimit under the Most Negative Feasible MTC approach.

For the remaining parameters, sensitivity analyses were performed by
perturbing the narameter of interest in such a way as to induce a change from
its nominal EOL value, and then performing a MTC determination with the
parameter held in the perturbed state. A further perturbation was induced and
the MTC calculation repeated. This sequence was repeated until sufficient MTC
data values were generated to reliably determine the trend of MTC change with
varfation in the value of the independent parameter.

ra
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It should be noted that the discussion regarding the MTC sensitivities 1s
based on 4 Loop operation unless specifically noted. It 's shown in Sections
3.3 and A.5 that the proposed Technical Specification will be applicable to 3
Loop and 4 Loop operation. The LCO and SR values of most negative MTC are for
the Rated Thermal Power, ARQO condition; {f a measurement is taken at a
different condition, 1t should be adjusted to RTP, ARC conditions prior to
comparison with the Technical Specification value.

In order to establish trends in MTC that are appropriate and bounding for the
Millstone Unit 3 reload cores, these sensitivities were determined for five
different reload cores. These cores exhibit design foatures that are expected
to be incorporated in future Millstone Unit 3 reload cores (such as increased
discharge burnup, longer cycles, and advanced fuel product features).

A brief description of the five reload ccre designs follows:

RELOAD A: This core 15 the currently operating reload (Cycle 2) of
Millstone Unit 3. It utilizes the Westinghouse 17x17 standaro
rod diameter fue! design, feeds 84 assemblies in a low leakage
loading pattern (L3P) and assumes a region average discharge
burnup of 36000 MRD/MTU. This reload also has 448 pyrex glass
BAs and a nominal c¢ycle length of 15800 MWD/MTU. The control rod
absorber materia) is hafnium. The nominral core iverage
temperature assumed in this analysis fs $90.5°F for 4 Loop
operation and 582.7°F for ) Loop operation. This is the first
cycle for implementation of the revised Tech Spec.

RELOAD B This 1s the proposed Cycle 3 reload design for Millstone Unit 3
using an L3P design feeding 76 assemblies with axial blankets,
approximately 4500 part-length IFBA, high enrichments, and a
region average discha ge burnup of 45000 MWD/MTU. The cycle
Tength s 16500 MWD/MTU and all other core operating parameters
are assumed to be the same as Relcad A
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Al five of these reload cores feature the same control bank configuration
that w'l) be used in Millstone Unit 3 reload cores, shown in Figure 3.1.

The core neutronic models of these five reload cores were derived using
standard Westinghouse procedures and computer methods. The ARK code, which
has evolved from the LEOPARD'’ and CINDER?) codes, was used to perform

the fast and therma! spectrum calculations and s the basis for all cross
sections, depletion rates, and reactivity reedback mode!ls. Alc(” and
!ALAOOG(‘). nodal analysis theory codes used in two and th-ee dimensions,

were used for core neutronic calculations to determine MTC sensitivity for the
five reload cores. APOLLO, an advanced version of vanna"’. was used as an
axial neutronic mode! of the reload cores to determine MTC sensitivity to
varying axial flux shoge.

The neutronic calculations and evaluations performed for the five reload core
designs established MTC sersitivities for each of the parameters listed
above. The deta'led description and results of this analysis are provided in
Appendix A,

3.3 Maximum Allowed Deviations from Nominal Operating Conditions

The concept of maximum allowed deviation from nominal operating conditions is
employed to determine the extent to which reactor parameters can vary under
norma) operation so as to cause MTC to become more negative. This comk nation
of parameter statepoints then defines the worst allowable Initial condition
for a transtent that employs a most negative MTC (most positive MDC)
assumption. It 15 also necessary to demonstrate that the parameter changes
that occur throughout the transient do not result in a MTC value which is
unbounded by tne moderator coefficient assumption used in the accident
analysis. The adequacy of the consta“t MDC acclident analysis assumption to
bound MTC values that occur throughout the transient is examined in Section 4.
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The -47.5 pem/*F proposed 1imit provides relief over the -40 pem/*F limit
associated with the current Tech Spec ARU-to-ARI conversion requirement, yet
st11) represents a conservative formulation. The scenario of deep RCCA
insertion, coupled with high Tavg, low system pressure, and no xenon,
represents a compounding of worst case events which can be considered
independent, yet are not treated as such in the Most Negative Feasible MTC
formulation, Determination that the core MTC 1s less negative than

«47.5 pem/*F at EOL WFP ARO conditions provides assurance that the assumption
on tnitia) condition MTC made 'n the plant accident analyses smains bounding.
Additional assurance that the MTC (MDC) will not bicome more limiting at any
time during a transient 1§ also needed, 1n order to demonstrate that the
accident analysis conclusions remain valid. This additional assurance 15 the
primary subject of Section 4.0.
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FIGURE 3.1

4 LOOP CONTROL ROD LOCATIONS
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FIGURE 3.2

EXPECTED RCCA INSERTION LIMITS FOR
MILLSTONE UNIT 3 RELOAD CORES































The core neutronic models of these five reload cores were derived using
standard Westinghouse design procedures and computer methods. The ARK code,
whic evolved from the LEOPARD''? and CINDER‘Z’ codes, was used to perform
the fast and thermal spectrum calculations and is the basis for all cross
sections. depletion rates, and reactivity feedback models. ANC'S’ and
PALADON(4). nodal analysis theory cocdes used in two and three dimensions,

were used for core neutronic calculat.ons to determine MTC sensitivity for the
five reload cores. APOLLO, an advanced version of PANDA(S). was used as an
axial neutronic mode! of the reload cores to determine MTC .2rsitivity to

varying a<fal flux shape.

The neutronic calculations and evaluations performed for the five reload core
designs established MTC sensitivities for each of the parameters 1isted
above. The sections which follow provide details of the calculations
performed and the MTC sensitivity results obtained.

A.1 MTC Sensitivity to Moderator Temperature and Pressure Variation

The decrease in moderator density which accompanies moderator heatup has the
effact of reducing neutron moderation. MWith a low soluble boron concentration
in the moderator, this results in a negative moderator temperature
coefficient. An increase in coolant temperature, keeping density constant,
ieads to a hardened neutron spectrum and results in an increase in resonance
absorption in U238, Pu240, and other isotopes. The hardened spectrum aiso
causes a decrease in the fission-to-capture ratio in U235 and Pu239. Both of
these effects make the MTC more negative In addition, the hardened neutron
spectrum results in a larger fast-to-thermal flux ratio which increases the
leakage of the core. Again, *!e effect of higher leakage is to make the MTC

more negative.

Since water density changes more rapldly with increasing temperature, and
because of the spectrum hardening effects mentioned above, the MTC becomes
progressively more negative with increasing temperature. The sensitivity of
MTC to increasing temperature was determined for each of the three reload
cores by increasing core reference moderator temperature slightly above the
nominal HFP value, while holding pressure constant at 2250 psia, and then
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increased D bank insertion is expected to make the 3 Loop MTC sensitivity to

]+a.c
]«a.c

~em/*F more negative than 4 Loop
pem/ F.

RCCA insertion approximately (
value, or approximately [

The 3 Loop sensitivity to the axial flu: (power) shape was calculated for
Reload A and found to be [ 1*4C pem/oy for a [ 1% %% Axtal Offset
(AD). Section A.3 reports a bouxding 4 Loop value of [ pcm/°F for
al 1'% A0, however the actual calculated 4 Loop value for Reload A was
( 14 pem/°F.  1f the 3 Loop sensitivity is scaled up by the same
amount as the 4 Loop value, then the 3 Loop bounding MTC sensitivity to the
axial flux (power) shape is [ ks pcm/°F.

The 3 Loop MTC sensitivity to the transient fission product (xenon)
concentration 1s also less limiting than the 4 Loop sensitivity. This is due
to the reduction in the 3 Loop xenon concentration coapared to the N Loop HFP
equilibrium concentration. The 3 Loop equilib ium xenon worth is
approximately [ 1*3'%% less than the 4 Loop equilibrium worth at HFP, EOL
core conditions. Then an approximate value of the 3 Loop sensitivity to the
transient fission product concentration 15 [ 1"“1 of the 4 Loop value
given in Section A.4, or [ 1*4C pem/oF,

Finally, an e<timate of the overall "delta-MTC" factor for 3 Loop operation
for Millstone Unit 3 reloads 1s given by:

- Core Mouerator Temperature and Pressure FActor: [ iy pem/°F
- RIL RCCA Insertion Factor: ( 1*0C pem/oF
- Axial Flux (Power) Factor: ( ]“'c pcm/°F
. Xenon Concentration Factor: ( M pem/°F

Overall 3 Loop Delta-MTC Factor: [ )"'C pcm/*F

If this value is further increased by [ ]"'cl for additioral conservatism,
the resulting 3 Loop "Delta-MTC" of ( 1*3Coem/®F 15 st11] less than the
4 Loop "Delta-MTC" of [ ]"‘cpcm/‘F given in Sections 3.4 and 3.5.
Therefore the safety analysis MOC of 0.43 Ak/g/cc 1s met for 3 Loop
operation for Millstone Unit 3 reload cores and furthermore the 4 Loop Tech
Spec 1s also applicable to 3 Loop operation.
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FIGURE A2

CORE AVERAGE AXIAL BURNUP VERSUS CORE HMEIGHT AT EOL

L&
'S
»

«

<
s
£
N
:
.

-




FIGURE A3

AXIAL POWER AND MODERATOR TEMPERATURE VERSUS CORE MEIGHT
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