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QVERPRESSURE PROTECTION SYSTEMS
LIMITING CONDITION FOR OPERATION
B N TS T A ML A B T L T4 ST oA T MR A S SO R L S SR L S R SR T A=
3.4.9.3 At least one of the following overpressure protection
systems shall be OPERABLE:

a. Two power operated relief valves (PORVs) with a nominal trip

setpoint of <-44é-psiqg, or
e T2
b. A reactor coolant system vent of » 3.14 square inches.

AEEL}GAILlex: When the temperature of one or more of the
non-isolated RCS cold legs is < an enable temperature of #8a'F.

/Y
ACTION:

a. With one PORV inoperable, either restore the incperable PORV
to OPERABLE status within 7 days or depressurize and vent
the RCS through a 3.14 square inch vent(s) within the next
12 houre; maintain the RCS in a vented condition until both
PORVE have been restored to OPERABLE status,. Refer to
Technical Specification 3.4.1.6 for further limitations.

b. With both PORV's inoperable, depressurize and vent the RCS
through a 3.14 square inch vent(s) within 12 hours; maintain
the RCS in a vented condition until both PORVe have been
restored to OPERABLE status.

G The provisions of Specification 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENT

4.4.9.3.1 Each PORV shall be demonstrated OPERABLE B/:

BEAVER VALLEY = UNIT 1 3/4 4-27a
Proposed



1 4.4  REACIOR COQLANT

BASES

3/4.4.)0  REACTOR COOLANT LQOPS, (continued)

of Appendix G DBy either (1) restricting
pressurizer ang thereby providing a volume fO1
expand into "or (2) by restricting starting
secondary water temperature of each steam qener
above each of the RCS cold leg temnheratures

power is removed from the isolated loop stop vaives he
leg) to ensure that no reactivity addition to the
while the loop is isoclated due to inadvertent opening
loop stop Vvalves, Isclated loop startup is limited

in accordance with the NRC SER on N-1 loop operatic
of the isoclated loop beoron concentration prior
isolated loop stop valves provides a reassurance of
the shutdown margin in the remainder of the systen
power to the hot leg stop valve aliows opening this
the recirculation flowpath in conjunction with <t
bypassing the cold leg stop valve and ensures adegquat
isolated loop. This enables the tenmperature and bor
¢ the isoclated loop to be brought to equilibrium wit
of the systen. Limiting the temperature differen
solated loop and the remainder of the system prioc
old leg stop valve prevents any significant reactli

cool water addition toc the core.

!

.

Startup of an idle iea will inject cool water f
th core. The reactivity transient resulting fron
infection is minimized by delaying i1solated LOOF
temperature is within 20'F of the operating 1oc
reactor subcritical prior to loop startup prevents
Jhich could result from this cool water induced rea

3/4.4.2. and 3/4.4.0 SAFETYX VALVES

The pressurizer code safety valves operate t
being pressurized above 1ItS Safety Limit of &
ety valve is designed to relieve 145, 00( lbs.
urated steam at the valve set point. 'he rellef
single safety valve 1s adequate to

per
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Specification 3.4.9.3 has been updated by providing a new OPPE
pressure setpoint and enable temperature. The new OPPS pressure
setpoint of 436 psig was selected from Attachment F Table 2 at 16
EFPY and B5°F., This is the most conservative setpoint defined by
the 16 EFPY curve provided on Attachment F Figure 3. This
setpoint has been reduced by 4°'F to 432°'F to address a
nonconservatism identified in the new steam generator tube
plugging analysis. The new OPPS enable temperature of 314'F was
determined in accordance with the relationship RTy ¢ 90°F
provided in SRP section 5.2.2 Branch Technical Position RSB 5-2,
As shown on the 16 EFPY heatup and cooldown curves the limiting
RTy is at the 1/4t location and is 224'F, therefore, the new
enagTe temperature is 224°'F +90'F = 314°F,

The intent of Specification 3.4.1.6 is to provide an alternate
set of conditions in the event a reactnr coolant pump must be
started when both PORV's are not opecrable, Specification
3.4,1.6.,1, Surveillance Requirement 4.4.1.6.1, and Bases 3/4.4.1
have been revised from "or" to "anu" to ensure both conditions
are in effect to mitigate the consequences of starting a reactor
coolant pump. The action statement of specification 3.4.1.6 has
been revised to state ‘"greater then or equal to" for both the
pressurizer level and temperature differential to address the
full range of setpoint cenditions,

SAFETY ANALYSIS

Attachment E was developed by Westingiouse to provide additional
heatup and cooldown curves for vessel exposures extending to 48

EFPY. The current heatup and cooldown curves are applicable to
9.5, rlant operation will exceed 9.5 EFPY during Cycle 9,
there” new curves applicable to 16 EFPY and determined in
acuvon’ with the same methodology used to produce the 9.% EFPY
curv s e developed by Westinghouse, These curves will be used

to eddr s plant operation until new curves can be generated
based on the eramination of the nrit capsule removed.

The nrow OPPS pressure setpoint and enable temperature were
deternmined wusing the same methodology used to determine the
values provided in Technical Specification Change No., 176
Revision 1 (TAC  76889). Attachment F was developed by
Westinghouse to provide additional OPPS setpoints for vessel
exposures extending to 48 EFPY, These OPPS curves could be used
in determining applicable setpoints based on current plant
pressure and temperature conditions, however, the plant does not
have an installed system to automatically perform this function.
Technical Specitfication Change No., 176 Revision 1 incorporated a
single pressure setpoint based on the lowest pressure on the 9.5
EFPY curve at 85'F, This setpoint has been updated by
incorporating a single pressure setpoint based on the lowest
pregsure on the 16 EFPY curve at 85°'F, as shown on Attachment F
Table 2, this is 436 psiqg. A nornconservatism was identified
during the new steam generator tube plugging analysis performed
by Westinghouse, therefore, to eliminate this conditien the
setpoint has been reduced to 432 psig.
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The

following evaluation is previded for the no significant

hazards consideration standards.

b

Does the change involve a significant Increase in the
probability or consequences of an accident previously
evaluated?

The heatup and cooldown curves have been revised to extend
their applicability from 9.5 EFPY to 16 EFPY. The new
heatup and cooldown curves were developed in accordance with
the methodology provided in Regulatory Guide 1.99 Revision
2. This ie consistent with the methodology used to
determine the current curves.

The OPPS setpoint and enable temperature have also been
updated to extend their applicability to 16 EFPY, An
analysis was performed by Westinghouse to provide additional
OPPS setpoints for vessel exposures extending to 48 EFPY.
These OPPE curves could be used in determining applicable
setpoints based on current plant pressure and temperature
cenditions, however, the plant does not have an installed
system to automatically perform this function. Technical
Specification Change No. 176 Revision 1 incorporated a
single pressure setpoint based on the lowest pressure on the
9.5 EFPY curve at 85'F. This setpoint has been updated by
incorporating a single pressure setpoint based on the lowest
pressure on the 16 EFPY curve at 85°F, this results in a
setpoint of 436 psig. A nonconservatism in the OFPPS
setpoint was identified during the new steam generator tube
plugging analysis, therefore, Westinghouse has determined
that reducing the setpoirnt by 4'F to 432'F will eliminate
this condition.

The OPPE enable temperature is based on the limiting reactor
vessel material RTynp. The new heatup and cooldown curves
specify a RTypp © 224°'F versus 202°'F on the current
curves, Secgggn 5.,2.2 of the Standard Review Plan includes
Branch Technical Position RSB £-2 which provides guidance
for determining the OPPS enabls temperature. This method
was used and results in an enable temperature of 224°F +
Q0°F = 314°F,

The consequences of a heat input transient caused by the
addition of energy from the secondary system when starting a
reactor coolant pump <cas be mitigated without using the
OPPS. The react = ccolant system will be protected against
overpressure transtents and will not exceed the limits of 10
CFR 50 Appendix G by (1) restricting the pressurizer water
level tc pro-ide a volume for the primary coclant to expand
into, and (2) restricting the temperature differential
between the reactor coolant system and the steam yenerator
te limit the addition of energy transferred to the reactor
coolant system. Changing the Limiting Condition for
Mperation, the surveillance requirement and the Rases from
"or" to "and" ensures the required conditions are satisfied
in accordance with the accident analyses. The action

= oL R S B e e A e el
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statenent conditions of Specification 3.4.1.6 have been
changed from ‘'“greater than" to “greater than or egual to."
Specification 13.4.1.6 requires pressurizer level legs than
60 percent and temperature differential less than 25°F,
therefore, the action statement has been revised to ensure
the specification addresses the full range of setpoint
conditions including those at, above and below the specified
setpoint,

These changes were determined in accordance with the
methodolo set forth in the regulations to provide an
adequate «“gin of safety to ensure the reactor vessel will
withsetand the effects of normal cyclic loads due to
temperature and pressure changes as well as the loads
associated with postulated faulted events. Therefore, the
proposed changes will not significantly increase the
probability or consequences of an accident previously
evaluated.

Does the change create the possibility of a new or different
kind of accident from any accident previously evaluated?

The new heatup and cooldown curves were developed in
accordance with the methodology used to determine the
current curves and are consistent with the methodology set
forth in the regulations, The new OFPPS pressure setpoint
was selected from the most conservative position on the 16
EFPY low temperature overpressure protection setpoint curve
to ensure sufficient margin is available to prevent
violation of the pressure~temperature limits due to
anticipated mass and heat input transients. The new enable
temperature provides a wider range over which the OPPS is
active and was determined in accordance with the
regulations.

The intent of Specification 3.4.1.6 is to provide an
alternate set of conditions in the event a reactor coolant
pump must be started when both PORV's are not operable.
Specification 3.4.1.6.1, Surveillance Requirement 4.4.1.6.1,
and Bases 3/4.4.1 have been revised from "or" to “and" to
ensure both conditions are in effect to mitigate the
consequences of starting a reactor coolant pump.

These changes are consistent with the regulations and will
not affect the reliabil ty of the reactor vessel or the
plant heatup and cooldown procedures, Therefore, the
proposed changes will not create the possibility of a new or
different kind of accident from any accident previously
evaluated.

Does the change involve a significant reduction in a mar,in
of safety?

B e S = =N T T ™M NSE =N
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The revised heatup and cooldown curves, OPPS pressure
getpoint, enable temperature, and change to Specification
3,4,1.6 wili ecrtinue to ensure the reactor coolant syscem
will be protect.od from pressure transients at low
temperatures. The proposed changer will not reduce the
reliability of the OPPS, nor will they increase the
likelihood of vessel damage or failure in the event of an
overpressure transient, These changes are established in
accordance with current regulations and the latest
regulatory guidance, Plant operation will be maintained
within required limits, therefore, the reactor vessel
materials will behave in a non~brittle manner to remain
within the plant design basis. Therefore, the proposed
changes do not involve a significant reduction in a margin
of safety,

NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Based on the considerations expressed above, it is concluded that
the activities associated with this license amendment reguest
satisfies the no significant hazards consideration standards of
10 CFR 50.,92(¢) and, accordingly, a no significant hazards
consideration finding is justified.

ENVIRONMENTAL EVALUATION

The proposed changes have been evaluated and it has been
determined that the changes do no. involve (i) a significant
hazards consideration, (i1) a significant change in the types or
significant increase in the amounts of any effluents that may be
released offsite, or (iii) a significant increase in individual
or cumulative occupational radiation exposure. Accordingly, the
proposed chariges meet the eligibility criterion for categorical
exclusion set forth in 10 CFR 51.22(¢)(9). Therefore, pursuant
to 10 CFR 51.22 (b), an environmental assessment of the proposed
changes is not required.

UFSAR CHANGES

Reference to Attachment F has been added to UFSAR section 4.2.
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LIMITING CONDITION FOR OPERATICON

3,4.1.6 1f both OPPS PORV'm are not OPERABLE, an idle reactor
coclant pump in a non-isclated loop shall not be started, unless:

1. The acSual pressurizer water level is less than 60 percent
(840 ft7), and

24 The secondary water t-mporaturo' of each steam generator
is less than 25°F above each of the in-service RCS cold leg :
temperatures. |

APPLICABILITY: When tne temperature of one or more of the :
non-isclated loop cold lege is < the enable temperature setforth in |
Specification 3.4.9.1.

ACTION:

With the pressurizer water level greater than or equal to &0 pnrcant‘
or the temperature of the steam generator in the loop associated with
the reaccor ocoolant pump being started greater than or equal to 25| |
above the cold leg temperature of the other non-isolated loops, |
suspend the startup of the reactor coolant pump. i

SURVEILLANCE REQUIREMENTS

ATSIRIRR A N ST R S S e S AU S S

4.4.1,6.1 The pressurizer water volume and the secondary water | :
temperature of the non-isclated steam generators shall be determined l
within ten minutes prior to starting a reactor coolant pump, |

The secondary water temperature is to be verified by direct
measurement of the fluid temperature, or contact temperature
readings on the steam generator secondary, or blowdown piping
after purging of stagnant water within the piping.

BEAVER VALLEY - UNIT 1 3/4 4-4a
Proposed




MATERIAL PROPERTY BASIS
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OVERPRESSJRE PROTECTION SYSTEMS
LIMITING CONDITION FOR OPERATION

TITES B

:4.9.3 At least one of the following overpressure protection
systemg shall be OPERABLE:

a. Two power operated relief valves (PORVs) with a nominal trip
setpoint of £ 432 peig, or

b. A reactor coolant system vent of > 1,14 square inches.

APPLICABILITY: When the temperature of one or more of the
non~isolated RCS cold legs is < an enable temperature of 314°F,

ACTION:

a. With one PORV inoperable, either restore the inoperable PORV
to OPERABLE status within 7 days or depressurize and vent
the RCS through a .14 square inch vent(s) within the next
12 hours: maintain the RCS in a vented condition until both
PORVe have been restored to OPERABLE status. Refer to
Technical Specification 3,4.1.6 for further limitations.

b, With both FORV's inoperable, depressurize and vent the RCS
through a 3.14 square inch vent(s) within 12 hours; maintain
the RC8 in a vented condition until both PORVe have been
restored to OPERABLE status,

e, The provisions of specification 3.0.4 are not applicable,

SURVETLLANCE REQUIREMENT
R e e e B e o e e e e T T e ™ o S o S e e S S S e g L ot e

4.4.9.3.1 Each POrvJ shall be demenstrated OPERABLE BY:

BEAVER VALLEY =~ UNIT 1 3/4 4=27a
Proposed
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¢ dfxa4 _REACTOR COOLANT SYSTEM
BABES

JaA.4.0  REACTOR COOLANT LOOPE, (continued)

of Appendix G by (1) restricting the water level in the pressurizer |
and thereby providing a volume for the primary coolant to expand into
and (2) by restricting starting of the RCPs to when the secondary |
water temperature of each steam generator is less than 25°'F above
each of the RCS cold leg temperatures,

Power 1is removed from the isolated loop stop valves (hot leg and cold
leg) to ensure that no reactivity addition to the core can occur
while the loop is isolated due to inadvertent opening of the isolated
loop stop valves. Isolated loop startup is limited to Modes 5 and 6
in accordance with the NRC SER on N-1 loop operation., Verification
of the isolated loop boron concentration prior to opening the
isolated loop stop valves provides a reassurance of the adequacy of
the shutdown margin in the remainder of the system. Restoration of
power to the hot leg stop valve allows opening this valve to complete
the recirculation flowpath in conjunction with the relief line
bypassiny the cold leg stop valve and ensures adequate mixing in the

isolated loop This enables the temperature and boron concentration
of the (isolat_.a loop to be brought to egquilibrium with the remainder
of the system. Limiting the temperature differential between the

isclated loop and the remainder of the system prior to opening the
cold leg stop valve prevents any significant reactivity effects due
to cool water addition to the core.

Startup of an idle loop will inject cool water from the loop inte the
core. The reactivity transient resulting from this cool water
injection is minimized by delaying isolated loop startup until its
temperature is within 20'F of the operating loops, Making the
reactor subcritical prior to loop startup prevents any power spike
which could result from this cool water induced reactivity transient,

4/4.4.2 and 3/4.4.3 SAFETY VALVES

The pressurizer code safety valves operate to prevent the RCS from
being pressurized above its Safety Limit of 2715 psig. Each safety
valve 1is designed to relieve 345,000 lbs. per hour of saturated steam
at the valve set point. The relief capacity of a single safety valve
is adeguate to

BEAVER VALLEY -« UNIT 1 B 3/4 4~la
Proposed



ATTACHMENT D
Beaver Valley Power Station, Unit No.1
Proposed Technical Specification Change No. 191

UFSAR CHANGES
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BEVPS~1~UPDATED FSAR Rev, 2 (1/84)

References for Section 4.2

Ernest L. Robinson, "“Bursting Tests of Steam-Turbine Disk
Wheels," Transactions of the ASME, (July, 1944).

D. H., Winne, B, M, Wundt, “Application of the Griffith-Irwin
Theory of Crack Propagation to the Bursting Behavior of
Disks, Including Analytical and Experimental Studies", ASME
(December 1, 1957).

J. W, Murdock, “Performance Characteristics of Elbow
Flowmeteres," Transactions of the AGME, (September, 1964).

J, J., Szyslowski, R, SBalvatori, "Determination of Design
Pipe Breaks for Westinghcuse Reactor Coolant Systems"
WCAP=7503 Revision 1, Westinghouse Electric Corporation
(February, 1972).

Duguese Light Company o NRC submittal concerning
NUREG=0737, Item II.D,]1 Prevsurizer Safety and Relief Line
Piping and Support Evaluation dated June 24, 1983,
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Proposed Technical Specification Change No. 191
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1.0 INTRODUCTION

Neutron embrittlement represents the most significant damage mechanism that
could potentially limit the 1ifetime of the reactor vessel. This report will
examine the various issues which are affected by irradiation damage, and
exanine the potential need for flux reductions to demonstrate reactor vessel
integrity for different time spans, including 1ife extension of the Beaver
Valley Unit ) Reactor vessel.

RTPTS values were calculated using PTS rule [1) and Regulatory Guide 1.99,
Revision 2 [2) using material chemistry of Table 1-1. Table 4-1, indicates
that the lower plate 86903-1 is the most 1imiting material for the Pressurized
Thermal shock evaluation. RTpTS Vs fluence plots are developed using PTS

rule and Reg. guide 1.99, Rev. 2 methodology and are shown in Figures 4-2 and
4-3. These figures are applicable as long as (1) material chemistry remains
unchanged and (2) the rule for calculation of PTS renains the same.

The calculation for RTNDT for the beltiine region of the Beaver Valley

Unit 1 reactor vessel indicates that the limiting material for developing
heatup and cooldown curves, are the lower plate B5903-1 and intermediate plate
B6607-2 for 16, 24, 32 and 48 Effective Full Power Years (EFPY). RTNDT

values for the limiting material is reported in Table 4-2.

The flux reduction goals were carried out to insure 1) the RTPTS values for
the Beaver Valley Unit 1 reactor vessel materials remain below the screening
criteria for thermal shock and 2) comfortable margin (identified by the Beaver
Valley Unit 1 personnel) remains up to the end of 48 EFPY.

Table 4-1 indicates that the RTPTS value for B6903-1 for 48 EFPY is above

the PTS screening criteria using PTS rule. For this, flux reduction is needed
only for the lower plate B6903-1 using PTS rule. Using Reg. Guide 1.99, Rev,
2, 1t has been shown in Table 4-1 that the PTS values for the Beaver Valley
Unit 1 remain below the PTS screening criteria up to 48 EFPY.

06520:10/063090 1-1
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3.0 IRRADIATION EMBRITTLEMENT PREDICTIONS

Neutron irradiation has been shown to produce embrittiement which reduces the
toughness properties of reactor vessel steels. The decrease in the toughness
properties can be assessed by determining the increase to higher temperatures
of the reactor vessel material reference nil-ductility transition temperature
(RTNDT). Because the chemistry (especiaily copper and nickel content) of
reactor vessel steel has been identified as a major contributor to radiation
embrittlement, methods hive been developed to relate the magnitude of the
increase in R’NDT to the amount of neutron fluence. Based on the initial
RTNDT value and the material chemistry of the reactor vessel limiting core
region materials, the post irradiation RTNOT values are determined.

Westinghouse, other NSSS vendoers, the U.S. Nuclear Regulatory Commission and
others have developed trend curves and methods for predicting adjustment of
RTNDT as a function of neutron fluence and copper, and nickel content. The
two prediction methods of most importance to the Beaver Valley Unit 1 reactor
vessel are the methods used in 1) the Pressurized Thermal Shock Rule [1] and
2) Regulatory Guide 1.99 Revision 2 [2]. Currently the method identified in
the PTS rule is required to be used for the evaluation of reactor vessels
against the prescribed PTS screening criteria. However, a more recent method
has been developed and is identified in Regulatory Guide 1.99 Revision 2.
This method is expected at some time in the future to be required to be used
in the PTS Rule. Therefore, both of these prediction methods have been
considered in the neutron flux reduction evaluation.

3.1 Pressurized Thermal Shock Methodology

In the PTS Rule, the NRC Staff has selected a conservative and uniform method
for detcrmining plant-specific values of reference temperature for PTS
(RTPTS) at a given time.

The prescribed equations in the PTS rule for calculating RTPTS are actually

one of sevi-al ways to determine RTNDI‘ For the purpose of comparison with
the screening criteria, which are discussed later, the value of RTPTS for
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Note that the chemistry values given in equation 1 and 2 are best estimate
mean values. The margin, M, produces upper bound RTpTS predictions. Thus,
the mean material chemistry values are to be used when available so as not to
compound conservatism.

3.2 Regulatory Guide 1.99 Revision 2

The Nuclear Regulatory Commission (NRC) has developed a method for predicting
radiation embrittlement of reactor vessel material which is published in
Regulatory Guide 1.99. Regulatory Guide 1.99 was originally published ‘n July
1975 with a Revision 1 being issued in April 1977 and a current Revision 2 [2]
jssued in May 1988. The Adjusted Reference Temperature (ART), bascd on the
methods of Regulatory Guide 1.99 Revision 2, can be compactly “escribed by the
sequence of equations listed below:

ART = Initial RTNDT + ARTNDT + Margin
Ml o (CFyf 28 = 0:10°108 T2 pnyr
NDT
f - Neutron fluence., n/cn? (E 1 MeV), divided by 10'°
CF = Chemistry factor from tables for welds and for base metal

(plates and forgings) (if no data use 0.35% Cu and 1.0% N1)

The neutron fluence at any depth in the vessel wall is determined as follows:

-0.24X
fefourt. (e )

x = depth into vessel wall from inner (wetted) surface

2]0.5

Margin = 2 [a% + 0,

where
« standard deviation for the initial RTNDT' 1f the initial

RTNDT is measured, oy is considered to be O°F. If initial
RTNDT is not measured, 9 is taken to be 17°F for welds.

°1

06520:10/063090 3-3



oy = standard deviation of ARTNDT; 28°F for welds and 17°F for
base metal except that 9, need not exceed 0.50 times the mean
value of M“NDT‘
|
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|
| |
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|
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4.0 PLANT SPECIFIC EVALUATION

In the assessment of reactor vessel material conditions in accordance with the
PTS rule [1] and Regulatory Guide 1.99, Revision 2 [2], an area of uncertainty
is establishing the best e¢ctimate chemica) content of critical reactor vessel
welds, particularly the copper content. Best estimate values of copper and
nickel content are needed for use in the equations to project RTNDT values

for comparison with the screening criteria for PTS and also to develop heatup

and cooldown curves.

Figure 4-1 identifies and indicates the location of all beltline region
materials for the Bea.e¢r Valley Unit 1 reactor vessel. The materials of
importance for the beltline region are the intermediate and lower shell plates
and the associated longitudinal and circumferential welds.

4.1 Pres:yrized Thermal Shock Evaluyation

Pressurized thermal shock evaluations were performed using (1) PTS rule and
(2) Regulatory Guide 1.99, Revision 2. These calculations were carried out
for the entire beltline region materials for the Beaver Valley Unit 1 Reactor
Vessel. These results are reported in Table 4-1. Also, plots were developed,
RTPTS or RTygr Vs. fluence and are shovn in figures 4-2 and 4-3. These
figures are applicable as long as 1) the material chemistry of the beltline
region remain unchanged, 11) the flux remain unchanged.

06520:10/063090 4-1



CIRCUMFERENTIAL SEAMS VERTICAL SEAMS

270*  36607-2
19-7148 - :

8.2"

CORE

90°*

intermediate Shell

270*
87203-2 20-7148 :;7

o.

180*

Lowsr Shell

rigure 4-1. Ident!fication and Location of Beltline Region Material for the

Beaver Valley Unit 1 Reactor Vessel
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TABLE 4-1
PROJECTED RTPTS FOR THE BEAVER VALLEY UNIT 1

REACTOR VESSEL BELTLINE MATERIALS

RTprs
RTPTS (Reg. Guide
Projected (PTS Rule) 1.99, Rev. 2) PTS Screening
Component EFPY Fluence (1,2) (°F) (*F) Criteria
Int. P1t, B6607-1 32 4.07 217 214 270
Int. P1t, B6607-2 32 4.07 247 244 270
Lower P1t, B6903-1 32 4.07 253 254 270
Lower P1t, B7203-2 32 4.07 190 188 270
Long. Weld, 305424 32 0.75 173 186 270
Long. Weld, 305414 32 0.75 209 203 270
Circ. Weld, 90136 32 4.07 198 190 300
Int. PIt, B6607-1 48 6.11 231 222 270
Int. PIt, B6607-2 48 6.11 261 252 270
Lower P1t, B6903-1 48 6.1 274 265 270
Lower P1t, B7203-2 48 6.11 204 196 270
Long. Weld, 305424 48 1.13 192 208 270
Long. Weld, 305414 48 1.13 233 227 270
Circ. Weld, 90136 48 6.11 220 201 300
19

(1) Fluence is in 10
(2) Projected fluence from Reference [5].
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Figure 4-2. Fluence Vs. m«v«m for Beltline Region Materials (PTS Rule)
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Figure 4-3. Fluence Vs. RIPTS for Beltline Region Materials (Reg. Guide 1.99, Rev. 2)







TABLE 4-2

RTy NDT VALUES AT 1/4T AND 3/4T LOCATIONS FOR 16,24, 32, AND 48 EFPY
FOR THE LIMITING PLATE USING REG. GUIDE 1.99, REV. 2

16 EFPY ¢4 EFPY ad EFRY A8 EFPY
1/41 3/ar /41 341 1/41 3/41 1/41 3/41
(*F) &3 (*F) (*F) (*F) CE (CF:

215* 188*  229** 199" 238** 206* 252t o8t
(224) (179) (243) (i98) vcod) (210) (270) (229)

Projected neutron fluence (E > l MeV) at inner urfaco are 2.112 «x \0'9 n/cmz.
3.168 x 10'9 nrcn?, 4.07 x 10'? n/cnd and 6.11 x 10'? n/ca® for 18,
24, 32, and 48 EFPYs, respectively [5].
Number in ( ) represents RTNDT values using chemistry factors based cu
surveillance capsule data.
* for intermediate plate, B6607-2
** For lower plate, B6903-1
TABLE 4-3
RTNDT VALUES USED AT 1/4T AND 3/4T LOCATIONS FOR
DEVELOPMENT OF HEATUP AND COOLDOWN CURVES
1 0 G 24 EFPY 32 EFPY 48 EFPY

1/47 3/47 1/47 3/47 14T 3/47 1/47 3/47

(°F (*F) {*F) ("F) (*F) (*F) (*F)

224 188 243 199 254 210 270 229

06520:10/070290 a-.7



 reRIAL_PROPERTY BASLS

5 » AR L

CONTROLLING MATERIAL:

IMDICATED PRESSURE {(PsiG)

RTnot

AFT

ER 9.5 EFPY:

o1 1CARLF FOR
A LIVABLE VK
kS

S

INTERMED TATE SHELL PLATE B 6607-2
1/47, 202°F
1/47, 176°F

\ oA
~00LDOWN RATHE

Y TA) MAT 1 eeTe ¢ v 2 "
‘\‘» 8| \ INTA N VAl N tOR PU Ml A TRIIME
. - » . A ! AN i

1500 " | L]
*1 Unacceptabie
L T Operation
) s -
12%0 ™ Acceptable
Operation
1
1000 |-
1
]SO- Cooldown
E Rates
P °F/Hr |
p 20
‘ 40
250} g%//’ L
! 1
TTT 1] [
o L]
0 $0 100 1%¢ ' 200 250 300 150 4«00 450

{0 ICATED TEMPERATURE (DEG.F)

500



MATERIAL PROPERTY BASIS

CONTROLLING MATERIAL INTERMEDIATE SHELL PLATE B6607-2
AFTER 9.5 EFPY 1747, 202°F
3/47, 176°F

“‘m

CURVES APPLICABLE FOR WEATUP RATES U" TO 60°F/HR FOR THE SERVICE PERIOD UP TO
9.5 EFPY. DOES NOT CONTAIN MARGIN FOR POSSIBLE INSTRUMENT ERRORS.

2500 Y T T T L] T
Leak Test
2240 Limit
2000
1750 Heatup Rates -
UE Yo 9
60 F/Hr ;
e 's00
g a
1250 Laacceptabdie
Operation
Ll
! 1000 Criticality 3
- Limit Based 11
- on Inservice
= e Hydrostatic
v Test Temp.
g > (329°F) for
p tie Service
500 et - Pcriod Up Te
+ 19.5 EFPY
Acceptable
Operation
A
1 A B_R A A B B

s 3 hob IS0 2¢a 250 300  SSc 400  4s0 500
IMDICL ID TEWPECRATURE (DEG.F)






L
b

Test

aeIvi

LV -
{ "
iting
*
),
¢
N
)
.
3 -
N i H
4 «
|.._ b - .-
“
e 5 b .
FRR - TP .—”;”’ﬂﬂf R Ik
3 & B e
bbb bbb bl Criticality Limit Based on
bbbt e (ORSRTVIiCe Hydrostatic
prepinpepepeedepetett Toge, (351°F7) for the
r - et B e et S Pariod \r To 18 FFPY
- T '
3 INDICA TEMPERA
f
[ 1 Fy! A [
- » .
o ;




Acceptal la
‘11".( Lon

F e s Bt




- -
e Lt
o (o < e
n - vsgmar)e o 4

Cviticality (dmit Based o0
laservice Yvdrostatic Test
femo. ()68%F) (or the Service

veaviod Up Tou 24 EFPY




INDICATLD PRESSURE (PSIG)

Figure 4-10.

Aty - | ! e i k1 0 b | ) g 9
IECCE 9 B WR... (58 o B o bed -+ e FUREE B0 T I T W
4 JkL - DD EEREE 0 R - y
s : & - o ! - Jd 11 ! L1 deedd et
ke DU 0 M O A 0 O
- i 1 ! 1 4 1 0 {1
Es0 T 2 LT ' I
L 5 71 3 W [ 1 1
T Limdrdug (/& T RT 0 254°F : o8 : T 5
Limiting 3/6 T ‘T:gr = 210°F 1 ; | i#<%“‘::"*
o ‘ ! i
O , A s 0 I ] R
ey ! I 8 O ! T T §
O A 0 A 0 O -t
2 s 3 1 i1 ] | 1 | '
'-':w_ 7—.—-.—-&-—04*—. : \ . o ‘T ¥ : e _I ' 4 P 1
""-""”"’"-"T" - + - ,.T o ! - + = >t
T e . vy - et - ’
SR ) 6 0 1 O I b : i 0 e
& b 4 ek ',’_"‘T " VL e b 1 ‘: + 4 » B0 G T | ‘
A T+_L'L st 1 el 5 '«L—’. s 1 g"'lf"‘
'S¢ T N e A . ) 0 ML : - 14+ ;
fast it e = = 1= Unaceaptable ‘ | o e
i 5 W 0 0 0 +~r Operation -~ t \
i 1 i b
1 T i B 4 »
1250 btk v e . -
: ! { I - w
Lok fL J - + ™1 - *f:"'
s ! T ™ ™ .
¥ 1 { i !
! JLCt T 1 T T y"‘l
5 5 i o
Lk 1 4 3 { . ’4
d - . - r-
..S,I T 1 _{' L‘J A § %
bt ! b ; « Acceprable - iy
— Cooldown T "1~ Operacion N 1
Rates - R
‘:OOt: yén . 4 |
1
;:_ pdi}
e 40 -
380 = 60 +
280 =~ (e
= 100 T !
—
{)gl Lid ['LT? ] T
0 S0 100 150 200 es0 300 350 400 450 Sul
INDICATED TEMPERATURE (DEG.F) 1

Beaver Valley Unit ) Reactor Coolant System Cooldcwn

Limitations Applicable For The First 32 EFPY Using Reg.
(No margin for instrument error)

Guide 1.99, Rev. 2.

06520:10/063030

4-14



e e

PSS

criticaiity

nacceptabie

r

.t

- -

peration

for
arey

Limit Based on
¢ Hydcoetatic Test
(340°F

e
Up To 32

W







¢80 g 1 ;- $QTI]IILJILYL¥¥ -
' ILV T v -~ . i ) ZT -— Ll ‘- !
L -+ Leak Test Limtt i i dho .
20 - + - e & -
- b v : l ) ;V— .4_1A
b LAsiting 1/4 T AT .. @ 270°F 4o -
o Lindting /6 T KTADT * 220°F - e A
s A M 1 l ‘IA iy
g900 1~ | ! pn—
0 0 et 4
rlv A A\ T 1 v‘? T T TTj s
=" . 1 neeRe
1780 o i b |
~ s ooyt
11 i i 1
- . et
g 1800 "Iﬁ 1 - ‘jii
g Ly - — ]
nf Unacceptable 4 -
§ 18%0 Cperation 1
" ' ' " !
“ - - o p 0 (0 18
¥ 1000 — ity WI:
o becbd !
v )0
5 + 1
s ™ 60*F/HR ]
‘ i
00
cttttoolttv Limit Based om
l;‘ﬂ“ﬂ‘&“l".t
eso Tom. (96°T)for the Service
Period Up To
o I , 0 0 O O 0
0 50 +100 150 €00 250 300 350 400 450 500

Figure 4-13,

INDICATED TEMPERATURE (DEG.F)

Applicable For The First 48 EFPY Using Reg. Guide 1.29,
(No margin for instrument error)

Rev., 2.

06520:10/063090

4-17

Beaver Valley Unit 1 Reactor Coolant System Heatup Limitations



6.0 FLUX REDUCTION GOAL

Neutron flux reduction goals for the Beaver valley Unit | reactor vessel were
established for the licensed 1ife and an additional 20 calendar year 1ife
considered for 1ife extension period for the key i1ssues celated to neutron
embrittiement, The issues considered in this report a e 1) Pressurized
thermal shock, 11) Operating limits and 111) Emergency response guidelines.
Flux reduction goals were estab)ished based on these three issues.

5.1 Fluence Limits

In order to set neutron flux reduction goals, a target end-of-1ife neutron
fluence must ficst be established. In setting the target end-of-1ife fluence,
a variety of key issues were taken into consideration to ensure setting the
correct-target.

Neutron fluence 1inits were established for both end-of-design 1ife and 1ife
extension. The end-of-design 11fe was assumed to be 32 effective full power
years (EFPY). The 1ife extension was assumed to be 48 EFPY.

§.1.1 Pressurized Thermal Shock Criteria

The consideration in setting the neutron flux reduction goals was pressurized
thermal shock. PTS was assessed using the current PTS rule and the Regulatory
Guide 1.99 Revision 2 methodology. Emergency Response Guideline 1imits [6]
that have hcen established for operator guidance during PTS events were also
evaluated.

215 Rule Methodology

The neutron fluence at which the PTS screening eriteria are reached was calcu-
lated by solving both Equations 1 anc 2, as described in Section 3.1, for f.

06520:10/063090 5-1



that s,

RTppg = 1-M

Kot . 110.27
1 ® L2707+ 470 Cu s 350 Cu N

RTppe = 1 - "]\10.194

f e =583

where RTPTS {s defined to be the appropriate screening criterion. The
screen- ing criterfon as specified by the P1S rule, 1s 270°F for longitudinal
welds and base material. For circumferential welds, the screening criterion
is 300*F.

By using the material properties for the beltline region and the appropriate
margin terms, two neutron fluences were calcuiated. The lowest value of the
two fluences is the applicable fluence. From Table 4-1, it can be seen that
the 1imiting material for the PTS, is the lower plate B6903-1, All beltline
region materials are within the PTS Screening criteria (See Table 4-1) except
the lower plate B6903-1. Flux reduction is required only for the plate
B6903-1 to maintain RTPTS values within the screening criteria. The above
methodology is used to develop flux reduction factor required for B6903-1 and
is shown in figure 5-1, :

Regulatory Guide .99 Revision 2 Methotlody

Regulatory Guide 1.99 Revision 2 proi‘ﬁts the latest method that has been
developed for predicting radiation embrittlement which may in the future be
required to be used in the PTS rule. To account for this possibility, target
neutron fluences at .which the current PTS rule screening criteria will be
reached were established in a similar fashion to the PTS Rule Methodology of
the previous section.

06520:10/063090 5-2



For this particular case, the 1imiting PTS material 1s the lower plate,
B6903-1, For the purpose of PTS evaluation, survell'ance capsule data are not
used. And, since survelllance capsule data 1s not used, the 9 term is

not cut in half,

ART « Initial “YNDY + Margin « CF x Fluence Factor

Rearranging those equations,

10 log 1) DA . | SR

(.28 -
fluence factor = f cF

By using the appropriate chemistry, margins, initial RTNOT' and the PTS
screening criteria values, a fluence factor can be determined. The neutron
fluence may then be determined from a plot of the fluence expression, which is
presented in the Regulatory Guide 1.99, Rev. 2. From Table 4-1, it can be
seen, that 'TPTS values for all the beltlire region materials are within PTS
Screening Criteria using Regulatory Guide 1.99, Revision 2. Hence, there is
no need to develop any flux reduction factor curve using Regulatory Guide
1.99, Revision 2.

§.1.2 Heatup and Cooldown Curves

Heatup and cooldown curves were generated for Beaver Valley Unit 1 Reactor
Vessel for 16, 24, 32 and 48 EFPYS. These operating limits are shown in
figures 4-5 through 4-13. Using these data Low Temperature Over Pressurization
(LTOP) system set points wers developed (7).

Detal) discussions were held with Duguesne Light Company personnel to
investigate the consequences of these operating 1imits on the ~peration of the
plant. The LTOP system set points were thoroughly scrutinized d 1t was
agreed upon that the operators will have sufficient margin for the safe
startup and shutdown of the plant. No flux reduction 1s required for the
operating 1imits.
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Figure 5-2 indicates that at 180°F (4BEFPY), the LTOP set pressure is 470
psig, based on a steady state heatup and cooldown allowable pressure of 548
psig (See figure 4-12). To maintain the Reactor Coolant Pump (RCP) Seal, the
Reactor Coolant System (RCS) pressure must be maintained at above 325 psig
pefore starting the RCP (for Beaver Valley Unit 1). Assuming an
aoministrative margin of 50 psig, the LTOP system must be set at a Reactor
Coolant System pressure of 375 peig for protecting the RCP seal.

Another point of interest s, how long the vessel needs to be radiated, so
that the LTOP set point drops to 375 psig at 180°F. 1t has been calculated
that the steady state heatup and cooldown allowable pressure at 180°F will be
455 psig to have a corresponding LTOP set point of 375 psig.

It has been observed that the Beaver Valley Unit 1 reactor vessel needs to be
radiated for a long period (beyond 48 EFPY) to have a steady state heatup
cooldown curves of allowable pressure of 455 psig at 180°F. This is because
i) the radiation dimage becomes saturated beyond certain accumulated fluence
(see Trend Curve of Ref. 2) and 11) the reference fracture toughness, KIR, see
Ref. 4) dces not change significantly beyond certain RTNDT level.

§.1.3 Emergency Response Guideline Limits

Emergency Response Guideline (ERG) pressure/temperature 1imits [6] were
developed in order to establish guidance for operator action in the event of
an emergency situation, such as a PTS event. Generic categories of 1imits
were developed for the guidelines based on the limiting inside surface

RTNDY' The following table presents the generic categories, which were
conservatively generated for the Westinghouse Owners Group so that they would
be applicable to all Westinghouse plants:

ERG PRESSURE-TEMPERATURE LIMITS

ERG Pressure-
Temperature Limit Applicabie RTNDT value Applicable Weld

CATEGORY 1 RTNQT < 200°F Longitudinal & Circumferential
CATEGORY 11 200°F < RTypt ¢« 250°F Longitudinal & Circumferential
CATEGORY IIIb 250°F < RTypr ¢ 300°F Circumferential Only

06520:10/063090 55
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The highest RTNDT for which the generic category ERG pressure/temperature
1imits were developed was 250°F for plate, forging and longitudin.) weld and
300°F for a circumferential weld. Thus, if the 1imiting vessel material
exceeds 250°F RTNDT for a plate, or 300°F “TNOT for a circumferential

weld, plant-specific ERG pressure-temperature 1imits must be develop:d. For
the Beaver Valley Unit 1 vessel, the limiting material is the lower jlate,
B6903-1, so the screening criteria for the ERG 1s 250°F.

RtNDT at the inner surface for all beltline region materials are shown in
Table 4-1. It indicates that Beaver Valley Unit 1 Vessel, plate B6903-1, will
axceed the screening criteria of the ERG for plates at 32 EFPY. There, it is
suggested that a new ERG for Beaver Valley Unit | should be developed before
the vesse) reaches 32 effective full power years.
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ATTACHMENT F
Beaver Valley Power Station, Unit No.1
Preposed Technical Specification Change No. 191

Beaver Valley Unit 1
Low Temperature Overpressure Protection System (LTOPS)
Setpoint Analysis at 16, 24, 32, and 48 EFPY
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Introduction

The Low Temperature Overpressure Protection System (LTOPS) limits pressure
transients during cold shutdown, heatup, and cooldown operations in order
to minimize the potential for imparing reactor vessel integrity when
operating at or near vessel ductility limits. The imposition of this con-
strairt, together with the requirements for reactor coolant pump operation
create a set of both high and low temperature dependent pressure bounds.

It 1s a regulatory requirement that the upper bound not be exceeded. Viol-
ating the lower bound is not a regulatory concern, but does result in
damage to the reactor coolant pump number 1 seal. The goal of setpoint
selection should be to pr;vent either bound from being exceeded below the
LTOPS enable temperature (275 °F for Beaver Valley Unit 1).

Westinghouse Electric Cor?oration was advised by Duguesne Li?ht Company
that the 9.5 Effective Full Power Year (EFPY) pressure vessel temperature
limit (Appendix G curve) applicable to the Beaver Valley Unit 1 reactor
vessel, and the minimum pressure required to start the reactor coolant
pumps, has created an operaticnal constraint which is unduly limiting the
rate at which the plant is able to heatup from cold shutdown. A meeting
(May 11, 1988) w~as subsequently held at the Beaver Valley site with DLCo
personnel in order to provide background and to explore possible solutions
to the problem. As a result of that meeting, and a second meeting

(July 14, 1988) held at the Westinghouse Energy Center, instruction was
given to Westinghcuse by DLCc which defined the kind of analysis that
would best meet the requirements of Beaver Valley Unit 1. The results of
that analysis were provided to DLCo by reference 1.

Subsequently, DLCo expressed an interest in obtaining LTOPS setpoints for
severa] additional vessel exposures; extending to 48 EFPY. These addition-
al setpoints were generated from steady-state pressure-temperature limits
based on revision 2 of NRC Regulatory Guide 1.99, as applied to the cal-
culation documented by reference 1.
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Summary of Results

The result of the analysis is summarized by Figure 1, i1lusirating the
range, as a function of RCS temperature, of acceptable L1OPS setpoints for
steady-state pressure-temperature l1imits based on revision 2 of NRC Reg.
Guide 1.99. The figure also shows the reduction in setpoint range as a
function of increasing reactor vessel exposure.

The result of the analysis is that, at Jow temperatures, the reactor cool-
ant pump number 1 seal wil) not be protected. The calculation requires the
assumption that one of the pressurizer power operated relief valves (PORV)
dedicated to the LTOPS function will fail, resulting in a relatively high-
er overpressure, Consequently, the analysis indicates that no combination
of setpoints exist that will preclude opening both PGRV's. The result of
both valves opening is a pressure undershoot much larger than that exper-
fenced for just a single valvc opening. It should be noted, however, that
the algorithm currently employed by Westinghouse is quite conservative, in
that the maximum possible charging flow (typically, in the 400 gpm range)
is assumed at the LTOPS setpoint selected for the parameter study. In
reality, the char?ing flow probably will not exceed 150 gpm, considerably
reducing the resulting overpressure. At low temperatures, it is recommend-
ed that DLCo take advantage of this conservatism and select the setpoints
such that the differences between the setpoint pressures are maximized. At
“ vzssol exposure of 9.5 EFPY with a reactor coolant system temperature of
80 “F, for example, select the first opening valve setpoint at 400 psig,
and the second at 440 psig.

As the reactor coolant system temperature increases, the margin between
the Appendix G 1imit and the reactor coolant pump no. 1 seal limit also
increases. Eventually, a temperature {s reached that comfortably allows
the selection of staggered LTOPS setpoints which will preclude opening
both PORV's; even with the high mass injection rates assumed by the
analysis. From Fixugo 2.13 of reference 1, at a reactor coolant system
temperature of 120 “F (vessel exposure of 9.5 EFPY), the first opening
valve can be set at 395 psig, and the second oponin? valve at 475 psig. As
vessel exposure increases, the temperature which allows these staggered
setpoints also increases. At 48 EFPY, for example, the minimum temperature
at which staggered setpoints can be obtained is about 180 °F. Table |
summarizes, as a function of vessel exposure, a set of recommendeJ set-
points which preclude multiple valve opening, and the estimated minimum
temperatures at which these setpoints can be implemented.

Table 1 LIOPS Setpoint Summary

Reactor Vessel Reactor Coolant
£xposure (EFPY)  Iemperatyre (°F) iiIIi:ﬁ:fff Yalve No. 2

9.5 120.0 395.0 475.0
16.0 136.0 390.0 470.0
24.0 152.0 390.0 470.0
32.0 162.0 390.0 470.0
48.0 180.0 390 0 470.0
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The setpoints from Table 2 are re,/.ouced, with roundoff, on Table 3, In
addition to the mar imum allowed LfOPs setpoint, the table provides the mini-
mum allowed setpo’nt, for the RCP No, | sea) protection, and the difference
between the maxiaum and minimum sot?o!nts. This difference provides the
range, as a furction of reactor coolant temperature, from which the LT0PS
setpoint(s) c.n be selected.

The maximur LTOPS setpoints, from Table 2, are graphically shown as &
function of reactor coolant system temperature, parametric with vesse)
exposure, on Figure 3. The acceptable setpoint range 15 indicated to the
right of the bounding curves. The 9.5 EFPY 1imit has been copied directly
from Figure 2,16 of reference 1. Note that the "notch® accounting for the
reactor vessel flange ligaments has essentially disappeared for vesse)
exposures in excess of 16 EFPY, The minimum system pressure required to
protect the reactor coolant pump number 1 seal 1s unaffected by neutron
fluence, and thus remains unchanged from referen e 1.

Diw - 90 - ww§



Table 3

DLW Maximum LYOPS Setpoint Spread at the Indicated Appendix G limit

Vessel Exposure (EFPY)

9.5 16.0 2¢.0 4.0

RCS Temp | Min | Max Max

(Deg F) | Setpt | Setpt | Delta Delta Delta § Setpt il
8s.c | 39%.0 | ea0| as.0 £0.0 33.0 | «26.0 25.0
100.0 | 3940 ) es6.0 | s0.0 50.0 s1.0 § 310 31.0
1200 | 3920 | 472.0 | s0.0 65.0 s2.0 § e300 0.0
140.0 | 389.0 | 496.0 | 107.0 86.0 69.0 § e51.0 52.0
160.0 | 388.0 | 529.0 | :41.0 110.0 83.0 § 466.0 5.0
180.0 | 386.0 | 572.0 | 186.0 i43.0 114.0 § 486.0 84.0
200.0 | 385.0 | 629.0 | 2¢4.0 185.0 147.0 § s14.0 106.0

Notes: Min Setpt prevents RCP No. | seal clesure

Max Setpt prevents exceeding the Appendix G Timit

Setpoint pressures in units of psig

LTS
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Appendix 6 Limits
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MY-SMART-177-(89)
wm  MATERIALS TECHNOLOGY

AN 236- 6465
we  November 3, 1689 :
sy« Data Points for Developirg LTOP Set Points e Y

for Beaver Valley Unit | Vesse!

A P KUtZ = 5/ AST RS

cc: N. P. Mueller
D. €. Adamonis
T. A, Meyer
5. §. Palusamy
T. R. Mager
R. D. Rishe)

As a part of Reactor Vessel Operating 1imit study for Beaver Valley Unit
1, Structural Materials and Reliability chhno!o?y has completed the
generation of heatup and cooldown curves. The following information are
attached for your use in the development of LTOP setpeints.

0 Steady State Ccoldown for 16, 24, 32 and 48 [FPYs
¢ No instrumentation margins for possible error in pressure and
temperature.

Please call us, if you need any additional infe mation.

’é)(\
N. K. Ray
Structural MIterials & Reliability lechnology
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The analytical correlation between reactor coolant system overpressu=e and
LTOPS setpoint pressure is derived from a PC based fitting routine, with

the assumption of a linear relationship:

Setpoint Pressure = 3, + 8)(Max. Overpressure)

The output from the fitting routine is shown below:

TERM COEFFICIENT

e =1.051334000E+02

1 1. 04B214000E+00

WHAT NEXT 7 2

X~ACTUAL Y-ACTUAL Y-CALC DIFFERENCE PCT DIFF.
4.B200E+02  4.2000E+02 4.0011E+02 =1.0547E-9) ~2.6360E-02
5.7700E+02  5.0000E+02 4,.9869E+02 3. 1427E-21 B.2884E 02
B.7300E+02 ©.0000E+02 6.0021E+02 =3.1427E-0) ~5.2351E-02
7.6B00E+02  7.0000E+02 6.9889E+02 1.0547E-2! 1.SQ6%E-02

STD ERROR OF ESTIMATE FOR Y » _ 3314858
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Westinghouse Er.ergy Systems

Electric Corporation Pinsbusgh Penr

DLW-91-163
June 18, 198!
Mr. K. E. Halliday, Manager

Nuclear Engineering PS-DLW-0207
Dugquesne Light Company DLCo PO D-097993
Beaver Valley Power Station

P. 0. Box 321 Ref: 1) DLW-91-155, 6/06/91
Shippingport, PA 15077 2) DLW-90-528, 1/23/90

Dear Mr. Halliday:

DUQUESNE LIGHT COMPANY
BEAVER VALLEY POWER STATION UNITS 1 AND 2
Steam Generator Tube Plugging Analysis Program
LTOPS Setpoint

Section 4.2 of WCAP-12966 (Duquesne Light Company Beaver Valley Power
Station Units 1 and 2, 20 Percent Steam Generator Tube Plugging Analysis
Program Engineering and Licensing Report), transmitted via Reference 1,
includes an evaluation of the effect of 20% steam generator tube plugging
on the Cold Overnressure Transients and the Low Temperature Over, ressure
Prevention System (LTOPS) setpoints. The conclusion of the evaluat.on is
that the current setpoints are nonconservative and that the reguired
setpoint change to remove the nonconservatism is a less than 4 psi
reduction in the setpoint. The evaluation also concludes that the
nonconservatism is small and exceeding the Appendix 6 1imit by this amount
will have no impact on the probability of brittle vessel fracture.

At the Offsite Review Committee meeting on June 11, 1991, Duquesne Light
Company (DLCo) informed Westinghouse that it was their intention to reduce
the LTOPS setpoint for Unit 1 by 4 psi to accommodate the nonconservatism
identified in WCAP-12966. DLCo stated that the present Unit 1 LTOPS
Technical Specification 3.4.9.3 requires a setpoint of 350 psig and is
applicable for up to 9.5 effective full power years (EFPYs). Via
Reference 2, Westinghousc provided revised LTOPS setpoints for Units 1 and
2 based on setpoint calculation methodology that does not include
instrument uncertainties. Based on the information provided in Reference
2, DLCo has prepared and submitted to the NRC for approval a technical
sjecification revision to increase the Unit 1 LTOPS setpoint to 444 psig
for up to 9.5 EFPYs. Also, DLCo is presently preparing an additional
revision to the subject Unit 1 technical specification to incorporate new
Appendix & 1imit curves for up to 16 EFPYs and to revise the LTOPS
setpoint to 436 psig consistent with the new Appendix & Timits. Based on
the results contained in WCAP-12966, DLCo has stated that they will reduce
the 444 psig and 436 psig setpoints in the two proposed technical
specification revisions by 4 psi to accommodate the Cold Overpressure



Mr. K. E. Halliday -2 - DLW-91-163
June 18, 1991

Transients associated with 20% tube plugging. Once these changes are
approvod by the NRC and implemented by DLCo, the technical specification
setpoint will prevent low temperature overpressure for the 20% tube
pIu?ging condition. Until NRC approva! and DLCo implementation of the
revisions to the subject technical specification, the installed LTOPS
setpoint will not include the 4 p.i reduction but will continue to include
the margin associated with the old calculation nothodolo?y which includes
instrument uncertainties. Based on this LTOPS setpoint implementation
status for Unit 1, DLCo requested Westinghouse to rev.ew the results
contained in WCAP-12966 and provide a recommendation on whether the
present setpoint of 350 psi should be reduced by 4 psi.

Westinghouse has reviewed this item as requested and has confirmed that
the present LTOPS setpoint of 350 psig does not need to be reduced by 4
psi. The technical basis for this conclusion is that the margin in the
present setpoint of 350 psi is greater than the 4 psi nonconservatism that
results from the chan?o in cold cverpressure transients due to 20% tube
plugging. Consequently, the existing Unit 1 LTOPS setpoint is
conservative for tube plugging levels up to the 20% limit. With respect
to the proposed technical specification revisions, it is acceptable to
reduce the setpoints provided in Reference Z oy 4 psi to accommodate the
20% tube plugging condition, resulting in Urit 1 setpoints of 440 psig for
up to 9.5 EFPYs and 432 psig for up to 16 EFPYs.

Please advise if there are any questions or comments on this information
or if we may be of additional assistance.

J. N. Steinmetz, Managey
Centrail Region
Customer Projects Department
cc: NERU Records

K. Troxler

6. Kammerdeiner

R. Ireland

$. Sovick



