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WESTINGHOUSE NUCLEAR SAFETY
SAFETY EVALUATION CHECK LIST

The written safety evaluation of the revised procedure, design change
or modification required by 10CFR50.59 (b) has been prepared to the

extent required and

is attached. If a safety evaluation is not

required or is incomplete for any reason, explain on Page 2.

Parts A and B of this Safety Evaluation Check List are to be completed
onl¥ on the basis of the safety evaluation performed.
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(4.2) Yes___ No_X
(4.3) Yes___ No_X_

(4.4) Yes___ No_X_

(4.5) Yes___ No_X_

(4.6) Yes___ No_X_
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10CFR50.59(a) (1)

A change to the plant as described in-the FSAR?
A change to procedures as described in the FSAR?
A test or experiment not described in the FSAR?
A change to the plant technical specifications?
(See note on Page 2.)

10CFR50.59(a)(2) (Justification for Part B answers
must be included on Page 2.)

Will the probability of an accident previously
evaluated in the FSAR be increased?

Will the consequences of an accident previously
evaluated in the FSAR be increased?

May the possibility of an accident which is
different than any already evaluated in the FSAR
be created?

Will the probabiiity of a malfunction of squipment
important to safety previously evaluated in the
FSAR be increased?

Will the consequences of a malfunction of
equipment important to safety - eviously evaluated
in the FSAR be increased?

May the possibility of a malfunction of equipment
important to safety different than any already
evaluated in the FSAR be created?

Will the margin of safety as defined in the bases
to any technical specifications be reduced?
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SECL 90-469

NOTES:
If the answers to any of the above questions are unknown, indicate
under 5) REMARKS and explain below.

[f the answers to any of the above questions in Part A 3.4 or Part B
cannot be answered in the negative, based on the written safety
evaluation, the change review would require an application for license
amendment as required by 10CFR50.5%(c) and submitted to the NRC
pursuant to 10CFR50.90.

5) REMARKS:

The followjng summarizes the justification based upon the written safety
evaluation®, for answers given in Part A 3.4 and Part B of this safety
evaluation check 1ist:

See Attached Evaluation

1Reference to documents containing written safety evaluation:

EOR FSAR UPDATE
Section:_various _ Pages: Tables: Figures:

Reason for/Description of Change:

] . - . 3
_revised based on the new analyses (DT protection and LOL/TT).

6) SAFETY EVALUATION APPROVAL LADDER:

6.1) Prepared by (Nuclear Safety): : Date: g[u[»
B. E. Rarig
)

6.2) Nuclear Safety Group Manager: ﬁ%f ld Date: /%/31/%a
R. J./Sterdis




BYRON/BRAIDWOOD UNITS 1 AND 2
INCREASED MAIN STEAM SAFETY VALVE SETPOINT TOLERANCE
SAFETY EVALUATION

1.0 BACKGROUND

~o

Commonwealth Edison Company (CECo) has found that over an operating
cycle, the setpoint of the Main Steam Safety Valves (MSSV) changes by
more than 1% from the original set-pressure. As a result, the plant
is placed in an ACTION statement and must take immediate steps to
avoid a violation.

The Technical Specifications specify the setpoint at which the valves
must open and the tolerance (in percent of the setpoint) within which
the valves must begin to 1ift when calibrated and/or tested. The
specified tolerance of +1% of the setpoint, has proven to be difficuit
tc neet when the valves are tested. Therefore, CECo has requested
that Westinghouse perform an evaluation to support a relaxation in
M55V setpoint tolerances from +1% to +3% as defined in Technical
Specification Section 3/4.7. This safety evaluation will address the
effects of the +3% tolerance on FSAR Accident analyses (non-LOCA,
LOCA, SGTR), the primary component design transients, and the plant
Overpressure Protection Report. The impact on the Main Steam System
and the MSSVs is not within Westinghouse scope of supply and is not
addressed in this evaluation.

During normal surveillance, if the valves are found to e within +3%,
they will be within the bases of the accident analyses. However, as
required per Reference 4, it is strongly recommended that the valves
be reset to the specified design tolerance (+1%) to prevent future
accumulation of drift beyond +3%. Resetting of the valves if the +1%
tolerance is exceeded is consistent with the existing Technical
Specification requirements and the recommended Technical Specification
modifications provided in Appendix D. Thus, this evaluation permits a
+3% setpoint tolerance to address as-found conditions.

The operation of the MSSVs is governed by the ASME Code (Reference

2). The ASME Code requires that the valves 1ift within 1% of the
specified setpoint (NB-7512.2). The code also states that the valves
must attain rated 1ift (i.e., full flow) within 3% of the specified
setpoint (NB-7512.1). This evaluation will form the basis for taking
exception to the ASME Code with respect to the 1ift setpoint
tolerances. As defined in NB-7512.2, exceptions can be made to the
code providing the effects are accounted for in the accident analyses,
specifically, the Overpressure Protection Report (Reference 3).

LICENSING BASIS

Title 10 of the Code of Federal Regulations, Section 50.59 (10 CFR
50.59) allows the holder of a license authorizing operation of a
nuclear power facility the capacity to initiate certain changes, tests
and experiments not described in the Final Safety Analysis Report
(FSAR). Prior Nuclear Regulatory Commission (NRC) approval is not
required to implement the modification provided that the proposed
change, test or experiment does not involve an unreviewed safety
question or result in a change to the plant technical specifications
incorporated in the license. While the proposed change to the MSSV



11ft setpoint tolerances involves a change to the Byron and Braidwood
technical specifications and requires a licensing amendment request,
this evaluation will be performed using the method outlined under
10CFR50.59 to provide the bases for the determination that the
proposed change does not involve an unreviewed safety question. In
addition, an evaluation will demonstrate that the proposed change does
not represent a significant hazards consideration, as required by
10CFRS0.91 (a) (1) and will address the three test factors required by
10CFR50.92 (c).

3.0 EVALUATIONS

The results of the various evaluations from the Nuclear Safety related
disciplines within Westinghouse scope are discussed in the following
sections.

3.1 Non-LOCA Evaluation
3.1.1 AT Protection

The increase in the MSSV 1ift setpoint tolerance has the potential to
impact the Overtemperature AT and Overpower AT setpoint

equations. Referring to UFSAR Figure 15.0-1, increasing the point at
which the MS5Vs 1ift will Tower the steam generator safety valve

line. If the current OTAT setpoint coefficients (K1 through K3)
result in protection lines that just bound the thermal core limits, it
is possible that by lowering the SG safety valve line to the right, a
portion of the core limits will be uncovered.

In order to evaluate the effects of the increase in the setpoint
tolerance, the Overtemperature AT and Overpower AT setpoint

equations (K] through K6) were examined to determine if the equations
remained valid assuming that all 20 MSSVs opened with a +3%
tolerance. The results of that evaluation showed that there was
sufficient margin in the generation of the current setpoint equations
to offset the lowering of the SG safety valve line. The results of
this calculation are presented as Figure 1.

3.1.2 DNB Events

The transients identified in Table 1 are analyzed in the
Byron/Braidwood UFSAR to demonstrate that the DNB design basis is
satisfied. With one exception, these events are a) of such a short
duration that they do not result in the actuation of the MSSVs, b)
core-related analyses that focus on the active fuel region only, or c)
cooldown events which result in a decrease in secondary steam
pressure. The single exception is the loss of external load/turbine
trip event which is addressed explicitly in Section 3.1.7 of this
evaluation. Thus, based on the above, these non-LOCA DNB transients
are not adversely impacted by the proposed change, and the results and
conclusions presented in the UFSAR remain valid.



TABLE 1

DNB DESIGN BASIS TRANSIENTS

~EVENT

Feedwater System Malfunction:
Reduction in Temperature

Feedwater System Malfunction:
Increase in Feedwater Flow

Excessive Increase in Secondary Steam Flow

Inadvertent Opening of a SG Relief
or Safety Valve

Steam System Piping Failure
(Double-Ended Rupture - Core Response)

Partial Loss of Forced Reuctor Coolant Flow
Complete Loss of Forced Reactor Coolant Flow

Reactor Coolant Pump Shaft Seizure
(DNB & Overpressurization Concerns)

Reactor Coolant Pump Shaft Break
(ONB & Overpressurization Concerns)

Uncontrolled RCCA Bank Withdrawa!l
From a Subcritical Condition

Uncontrolled RCCA Bank Withdrawal
at Power

RCCA Misalignment
Inadvertent Operation of the ECCS

Inadvertent Opening of a
Pressurizer Safety or Relief Valve

Startup of an Inactive Reactor Coolant Pump

CVCS Malfunction (Boron Dilution)

A
13.1.1

15.1.2

15.1.3
15.1.4

15.1.5

15.3.1

15.3.3

15.3.4

15.4.1

15.4.2

15.4.3
15.5.1
15.6.1

15.4.4
15.4.
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3.1.3 Dilution Events

The following dilution events are analyzed to demonstrate that the
operators (or the automatic mitigation circuitry) have sufficient time
to respond prior to reactor criticality once an alarm is generated.
The secondary system is not modeled in the analysis of these events,
and thus, changes to the M3SVs have no impact on these events,
Therefore, the results and conclusions presented in the UFSAR remain
valid.

QILUTION EVENTS UFSAR Section
Startup of an Inactive Reactor 15.4.4

Coolant Pump
CVCS Malfunction (Boron Dilution) 15.4.6
3.1.4 Steamline Break Mass & Energy Releases

For the steamline break mass and energy releases, the steam release
calculations are insensitive to the changes in the MSSV 1ift setpoints
since the vast majority of these calculations result in
depressurizations of the secondary side such that the MSSVs are not
actuated. For the smaller break cases that might result in a heatup,
based on the existing analyses one MSSV per steam generator is
sufficient to provide adequate heat removal following reactor trip and
is bounded by the MSSV assumption used in the current non-LOCA
accident analyses. Thus, secondary pressures will be no greater than
those presently calculated.

EVENT UFSAR Section

Steamline Rupture Mass & Energy Releases 6.2.1.4
Inside Containment

Steamline Rupture Mass & Energy Releases WCAP-1096]1-P-A
Outside Containment for Equipment
Environmental Qualification

3.1.5 Long-Term Heat Removal Events

The only non-LOCA transients remaining are the long-term heatup
events. The long-term heat removal events are analyzed to determine
if the auxiliary feedwater (AFW) heat removal capability is sufficient
to ensure that the peak RCS and secondary pressures do not exceed
allowable limits, the pressurizer does not fill (LONF/LOACP), and the
core remains covered and in a coolable geometry (FLB). These
transients are listed below.

EVENT UFSAR Section

Loss of Non-Emergency AC Power 15.2.5
to Plant Auxiliaries (LOACP)



Loss of Normal Feedwater {LONF) 15.2.7
Feedwater System Pipe Break (FLB) 15.2.8

These transients are impacted by the increase in the MS3V lift
setpoint tolerance because the calculations determining the amount of
AFW flow available must assume a maximum given steam generator
backpressure in order to determine the amount of AFW that can be
delivered. As the stean generator backpressure increases, the amount
of AFW delivered will be reduced. for the loss of non-emergency AC
power and the loss of normal feedwater events, flow control valves in
the AFW lines, designed to limit flow to a preset value, are assumed
to operate since they conservatively minimize the amount of AFW
available for cooling. These transients assume an AFW flow rate of
153 gpm per steam generator. If the valves were inoperable or failed
during operation, they would do so in the open position resulting in
higher AFW flow rates. The valves will function such that the 153 gpm
accident analysis assumption will be met independent of the increase
in the generator backpressure.

The feedline break event results in a faulted steam generator that
depressurizes to atmospheric pressure. As a result, the AFW flow
control valves are assumed to fail, minimizing the amount of AFW
available for long-term cooling. This assumption results in the AFW
flow being preferentially fed to the faulted steam generator where it
is lost out the break. In order to ensure that some amount of AFW is
supplied to the remaining intact steam generators, passive orifice
plates, installed in each of the AFW lines, are used to limit the flow
to the faulted loop. Since there is no method available to throttle
AFW flow, the overall flow provided to the intact steam generators
during a feedline break event will be reduced as the backpressure
increases. Therefore, the effects of the MSSV setpoint tolerance
relaxation on AFW performance during a feedline break accident must be
considered.

A calculation was performed to determine the maximum steam pressure
inside an intact steam generator during the long-term cocling portion
of the transient (i.e., after steamline isolation occurs). The
results showed that the maximum steam pressure at Byron and Braidwood
is 1250 psia. Note that this value bounds both cases with and without
offsite power available. Based on subsequent calculations, it was
determined that the resultant AFW flow (458 gpm to the threes intact
steam generators) will remain greater than that currently assumed in
the licensing-basis feedline break analysis (420 gpm). Therefore, the
results and conclusions presented in the UFSAR (15.2.8) remain valid.

The final concern is the potential for steam generator
cverpressurization following reactor trip for the other long-term
heatup events. Based on the existing UFSAR loss of non-emergency AC
power and loss of normal feedwater analyses, long-term cooling
requires a maximum of 1-3% of nominal plant steam flow from each steam
generator or a plant total of 4-12% of nominal steam flow (depending
on the transient). In order to pass the required flow, the two lowest
set MSSVs would be required to 1ift. With a 3% 1ift toierance, this



condition would result in full open pressures for the two valves of
1249.5 and 1265.3 psia, respectively. The relief capacity of the
first 2 MSSVs full open on each steam generator bounds 12% nominal
steam flow. Thus, the steam flow requirement would be satisfied and
resultant steam pressure of ~1265 psia would not exceed 110% of the
secondary design pressure (1320 psia). As discussed above, the
maximum expected pressure for a feedline break event is 1250 psia
which is also less than the 1imit. Therefore. the proposed change
does not adversely impact the leng-term cooling overpressurization
requirements.

Thus, based on the discussions presented above, only one UFSAR
transient is impacted such that a new analysis must be performed in
order to address the effects of the MSSV 1ift setpoint tolerance
increase from +1% to +3%. This event is the loss of external
load/turbine trip accident. For the remaining transients, the results
and conclusions presented in the Byron/Braidwood UFSAR remain valid.

3.1.6 -3% Tolerance

Secondary steam releases are generated for the offsite dose
calculations for the following non-LOCA transients: the steam system
piping failure (UFSAR Table 15.1-3), the loss of external load (UFSAR
Table 15.2-4), and the RCP shaft seizure (locked rotor - UFSAR Table
15.3-3). The methodology used to calculate these masses is based on
determining the amount of secondary side inventory required to cool
down the RCS. During the first two hours (0-2 hours), the operators
are assumed to lower the RCS average temperature to no-load cunditions
(S57°F) by bleedin? steam. Over the next & hours (2-8 hours), the
operators will cool the plant down such that Mode 4 operation (hot
shutdown) can be entered.

The existing steam release calculations for the 0-2 hour period used
enthalpies corresponding to saturated conditions at both the nominal
full power RCS average temperature and the no-load temperature
(588°F and 557°F, respectively). Thus, as long as the

increased 1ift setpoint tolerance (-3%) does not result in the MSSVs
remaining open at a saturation temperature outside of the range
identified above, the existing mass releases remain valid.

The existing mass release calculations were performed using the
temperatures previously identified (588°F and 557°F). Per the
Byron/Braidwood Technical Specifications, the Towest set MSSV on each
steam generator will open at 1190 psia (1175 psig) not including any
tolerance. Based on the ASME Steam Tables (Reference 6) at saturated
conditions, 557°F corresponds to 1106.4 psia and represents the
Jowest steam pressu-e considered in the mass calculations. Thus, the
existing releases include a reseat pressure equal to 7% below the
Towest Technical Specification 1ift setpoint. As long as the valves
continue to reseat within this pressure range, the current mass
releases remain valid.



3.1.7 Analysis Summary
3.1.7.1 Loss of External Load/Turbine Trip

The loss of external load/turbine trip event is presented in Section
15.2.3 of the Byron/Braidwood UFSAR. This transient is caused by a
turbine-generator trip which results in the immediate termination of
steam flow. Since no credit is taken for a direct reactor trip on
turbine trip, primary and secondary pressure and temperature will
begin to increase, actuating the pressurizer and steam generator
safety valves. The reactor will eventually be tripped by one of the
other reactor protection system (RPS) functions; specifically,
overtemperature AT, high pressurizer pressure, or low-low steam
generator water level.

The turbine trip event is the 1.miting non-LOCA event for potential
overpressurization, i.e., this transient forms the design basis for
the primary and secondary safety valves. Since the MSSVs will now
potentially be opening at a higher pressure due to the increase in
the 1ift setpoint tolerance, it is necessary to analyze this
transient in order to demonstrate that all the applicable acceptance
criteria are satisfied. A turbine trip is classified as an ANS
condition II event, a fault of moderate frequency. As such, the
appropriate acceptance criteria are DNBR, peak primary pressure, and
peak secondary pressure. The transient is described in greater
detail in the UFSAR.

The turbine trip event is analyzed using 2 modified version of the
LOFTRAN digital computer code (Reference 7). The program simulates
neutron kinetics, reactor coolant system, pressurizer, pressurizer
relief and safety valves, pressurizer spray, steam generators, and
main steam safety valves. With the modified code, the MSSVs are
explicitly modeled as a bank of 5 valves on each steam generator
with staggered 11ft setpoints. Since higher steam pressures are
conservative for this event, no blowdown or hysteresis behavior was
assumed.

Consistent with the existing UFSAR analysis, the following
assumptions were used in this analysis:

a. Initial power, temperature, and pressure were at their nominal
values consistent with ITDP methodology (WCAP-8567).

b. Turbine trip was analyzed with both minimum and maximum
reactivity feedback corresponding to beginning-of-1ife and
end-of-1ife conditions, respectively.

c. Turbine trip was analyzed both with and without pressurizer
pressure control. The PORVs and sprays were assumed operable in
the cases with pressure control. The cases with pressure control
minimize the increase in primary pressure which is conservative
for the DNBR transient. The cases without pressure control
maximize the increase in pressure which is conservative for the
RCS overpressurization criterion.



d. The steam generator PORV and steam dump valves were not assumed
operable. This assumption maximizes secondary pressure,

e. Main feedwater flow was assumed to be lost coincident with the
turbine trip. This assumption maximizes the heatup effects.

f. Only the overtemperature AT, high pressurizer pressure, and
low-low steam generator water level reactor trips were assumed
operable for the purposes of this analysis.

g. The MSSVs were assumed to 1ift 3% above the Technical
Specification setpoints and were assumed to be full open 5% above
the setpoints. This is consistent with the 2% difference between
1ift and rated flow currently included in the code.

h. An individual MSSV was assumed to have a full flow capacity of
249 1bm/sec.

3.1.7.2 Analysis Results

Four cases were analyzed: a) minimum feedback without pressure
control, b) maximum feedback without pressure control, c) maximum
feedback with pressure control, and d) minimum feedback with
pressure control. The calculated sequence of events for the four
cases is presented in Table 2.

Case A:

Figures 2 through 4 show the transient response for the turbine trip
event under BOL conditions without pressure control. The reactor is
tripped on high pressurizer pressure. The neutron flux remains
essentially constant at full power until the reactor is tripped, and
the DNBR remains above the initial value for the duration of the
transient. The pressurizer safety valves are actuated and maintain
primary pressure below 110% of the design value. The main steam
safety valves are also actuated and maintain secondary pressure
below 110% of the design value.

Case B:

Figures 5 through 7 show the transient response for the turbine trip
event under EOL cenditions without pressure control. The reactor is
tripped on high pressurizer pressure. The DNBR increases throughout
the transient and never drops below the initial value. The
pressurizer safety valves are actuated and maintain primary pressure
below 110% of the design value. The main steam safety valves are
also actuated and maintain secondary pressure below 110% of the
design value.

Case C:
Figures 8 through 10 show the transient response for the turbine
trip event under EOL conditions with pressure control. The reactor

is tripped on overtemperature AT. The DNBR increases throughout
the transient and never drops below the initial value. The
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pressurizer relief valves and sprays maintain primary pressure below
110% of the design value. The main steam safety valves are also
actuated and maintain secondary pressure below 110% of the design
value,

- o

Case D:

Figures 11 through 13 show the transient response for the turbine
trip event under BOL conditions with pressure control. The reactor
is tripped on overtemperature AT. The neutron flux remains
essentially constant at full power until the reactor is tripped, and
although the DNBR value decreases below the initial value, it
remains well abcve the limit throughout the entire transient. The
pressurizer relief valves and sprays maintain primary pressure below
110% of the design value. The main steam safety valves are also
actuated and maintain secondary pressure below 110% of the design
value.

3.1.7.3 Analysis Conclusions

Based on the results of these turbine trip analyses with a +3%
tolerance on the MSSV 1ift setpcints, all of the applicable
acceptance criteria are m¢t. The minimum DNBR for each case is
greater than the limit value. The peak primary and secondary
pressures remain below 117% of design at all times.

11



AC 1

Without pressurizer
control (minimum
reactivity feedback)

Without pressurizer
control (maximum
reactivity feedback)

TABLE 2

TURBINE TRIP SEQUENCE OF EVENTS

EVENT

Turbine trip, loss of main
feedwater flow

High pressurizer pressure
reactor trip setpoint
reached

Rods begin to drop

Initiation of steam release
from the MSSVs

Peak pressurizer pressure
occurs

Minimum DNBR occurs

Turbine trip, loss of main
feedwater flow

High pressurizer pressure
reactor trip setpoint
reached

Rods begin to drop

Initiation of steam release
from the MSSVs

Peak pressurizer pressure
occurs

Minimum DNBR occurs

(1} DNBR does not decrease below its initial value.

12
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0.0

4.3

6.3
6.5
7.5
(1)

0.0

4.3

6.3
6.5

7.0

(1)



TABLE 2
(continued)

TURBINE TRIP SEQUENCE OF EVENTS

TIME
ACCIDENT EVENT {sec)
With pressurizer Turbine trip, loss of main 0.0
control (maximum feedwater flow
reactivity feedback)
Initiation of steam release 6.5
from the MSSVs
Overtemperature AT 7.4
reactor trip setpoint
reached
Peak pressurizer pressure 7.5
occurs
Rods begin to drop 9.4
Minimum DNBR occurs . (1)
With pressurizer Turbine trip, loss of main 0.0
control (minimum feedwater flow
reactivity feedback)
Initiation of steam release 6.5
from the MSSVs
Overtemperature AT 6.9
reactor trip setpoint
reached
Rods begin to drop 8.9
Minimum DNBR occurs 10.0
Peak pressurizer pressure 10.5
occurs

(1) DNBR does not decrease below its initial value.
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3.1.8 Overpressure Protection Report

The Overprescure Protection Report (Reference 3) is published to
demonstrate that the limiting ANS Condition Il pressurization
transient (loss of load/turbine trip) does not result in primary and
secondary pressures in excess of 110% of the design values, The
Overpressure Protection Report has been reviewed as part of this
safety evaluation. In order to determine the effects of the
increases in the 1ift setpoint tolerances, the loss of load/turbine
trip transient presented in the Overpressure Protection Report was
analyzed. The new analysis was performed consistent with the
existing report with the exception of the explicit MSSV modeling
described in the LOFTRAN description above. The results of this
analysis demonstrated that the peak RCS pressure, assumed to be at
the outlet of the reactor coolant pumps, was below the limit value
(2750 psia).

With respect to the secondary steam system, the transient analysis
resulted in approximately 60% of the total MSSV relief capacity being
used. It also showed that the maximum secondary steam pressure was
less than the limit (1320 psia). Thus, the conclusions presented in
the Overpressure Protection Report remain valid. Changes to this
report are included in this report.

3.1.9 Non-LOCA Conclusions

The effects of increasing the as-found 1ift setpoint tolerance on the
main steam safety valve have been examined, and it has been
determined that, with one exception, the current accident analyses as
presented in the UFSAR remain valid. The loss of load/turbine trip
event was analyzed in order to quantifv the impact of the setpoint
tolerance relaxation. As previously demonstrated in this evaluation,
all applicable acceptance criteria for this event have been satisfied
and the conclusions presented in the UFSAR are still valid. Thus,
the proposed Technical Specification change does not constitute an
unreviewed safety question, and the non-LOCA accident analyses, as
presented in the report, support the proposed change.

Changes to the UFSAR and the Overpressure Protection Report are
included in this safety evaluation as appendices.

3.2 LOCA and LOCA Related Evaluations

The effects of increased tolerances for the Main Steam Safety Valve
(MSSV) setpoints on the LOCA safety analyses has been previously
performed for VANTAGE 5 fuel. The current Technical Specification
setpoints with rated flow is given below for easy reference. The
effect of either increasing or decreasing the setpoint by 3%,
deponding upon the direction of conservatism, has been evaluated for
the LCTA unalyses.

MSSV NUMBER  I/S SETPOINT RATED FLOM  ACTUAL FLOW
MSO17A,8,C,D 1190 (PSIA) 841,427 934,918
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M5016A,8,C,0 1205 (PSIA) 852,039 946,710

MS5015A,B,C,0 1220 (PSIA) 862,652 958,502
MSO14A,B,C,0 1235 (PSIA) 873,265 970,294
M5013A,8,C,0 1250 (PSIA) 883,878 982,087

Rated flow should be used for heat-up accidents and actual flow
should be used for cooldown accidents. The following presents the
effect of the proposed setpoint revision from +1% to +3% on the
LOCA-related analyses.

3.2.1 Large Break LOCA (FSAR Chapter 15.6.5)

Calculations performed to determine the response to a hypothetical
large break LOCA do not model the MSSVs, since a large break LOCA is
characterized by a rapid depressurization of the reactor coolant
system primary below the pressure of the steam generator

secondaries. Thus, the calculated consequences of a large break LOCA
are not dependent upon assumptions of MSSV performance. Therefore,
the Targe break LOCA analysis results are not adversely affected by
the proposed revised MSSV setpoint tolerances.

3.2.2 Small Break LOCA (FSAR Chapter 15.6.5)

Small Break LOCAs are dependent upon heat transfer from the Reactor
Coolant System (RCS) primary to the steam generator secondary in
order to limit the consequences of the accident. A period exists
when the RCS primary pressure hangs above the steam generator
secondary pressure and excess decay heat is transferred to the steam
generators. Since a loss of offsite power is assumed to occur
coincident with the small break LOCA, the steam dump system and power
operated relief valves are assumed to be inactive. Thus, steam

relief from the steam generator secondaries takes place through the
MSSVs.

The smali break LOCA analyses presented in Appendix C of the
Byron/Braidwood Stations Units 1 and 2 VANTAGE 5 Reload Transition
Safety Report were performed using a 3% higher safety valve setpoint
pressure. The standard 3% accumulation between valve actuation and
full flow was also accounted for in the analyses. These analyses
calculated peak cladding temperatures well below the allowed 2200°F
1imit as specified in 10CFR50.46. demonstrating that the proposed
change to the MSSV technical specification can be accommodated for
small break LOCAs.

A reduction in the MSSV setpoint tolerance would act to lower the
secondary pressure. Since the RCS pressure is controlled by the
steam generator secondary pressure through the MSSVs, a decrease in
secondary pressure would also result in a lower RCS pressure. A
Tower RCS pressure would result in more safety injection flow
delivered to the RCS. As such, the -3% MSSV setpoint tolerance would
provide increased safety injection water to the RCS, which would act
to reduce the calculated peak clad temperature. Therefore, a -3%
MSSV setpoint tolerance would not adversely affect the small break
LOCA analysis results.
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While the PCT has increased due to the revised +3% MSSV setpoint
tolerance, the calculated PCT remains below 2200°F. Therefore, it
is concluded that the increase in the MSSV setpoint tolerances limit
to plus or minus 3 percent does not adversely affect the small break
LOCA analysis results.

3.2.3 LOCA Blowdown Reactor Vessel and RCS Loop Forces
(FSAR Chapter 3.9)

The licensing basis LOCA hydraulic forces anaiysis results found in
the FSAR calculate that the peak loads occur within the first 500
milliseconds of the transient. This occurrence is well before any
automaticaliy operated safety feature has rerponded to the LOCA and
before steam generator pressures could reach the set-pressures of the
MSSVs. Therefore, changes in the MSSV Technical Specification
set-pressures do not change the calculated consequences appearing in
the FSAR.

3.2.4 LOCA Mass and Energy Releases for Containment Integrity Analyses
(FSAR Chapter 6.2)

There is no effect due to increasing the tolerance of the steam
generator Main Steam Safety Valve (MSSV) setpoints from +1% to +3% on
short or long term LOCA mass and energy release and the resulting
containment integrity response. Since a large break LOCA rapidly
decreases the RCS pressure below that of the steam generator secondary
pressure, the philosophy for long term LOCA considerations is to
release all steam generator metal energy and primary coclant to
containment. Therefore, only secondary to primary heat transfer is
important in determining the amount of energy released to

containment. Benefits from any mechanisms, such as MSSVs, that may
possibly reduce the amount of available steam generator stored energy
are small. Therefore, MSSVs are not modeled in the analysis performed
to calculate the consequences for the long term design basis LOCA
event.

The short term mass and energy release calculation is terminated after
a few seconds. This time duration is so short as to preclude any
appreciable effect due to either secondary to primary heat transfer or
potential MSSV actuation.

3.2.5 Steam Generator Tube Rupture (FSAR Chapter 15.6.3)

For the steam generator tube rupture (SGTR) event, the FSAR analysis
was performed to evaluate the radiological consequences. The major
factors that affect the radiological doses are the amount of primary
coolant transferred to the secondary side of the ruptured steam
generator through the ruptured tube, the steam released from the
ruptured steam generator to the atmosphere and the amount of
radioactivity in the reactor coolant. The impact on these parameters
of changing the main steam safety valve setpoint tolerance from +1% to
+3% has been determined.

For the FSAR SGTR analysis, the loss of inventory due to the tube
rupture results in a decrease in pressurizer pressure. Reactor trip
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plus S1 actuation were assumed to occur on low pressurizer pressure.

A loss of offsite power was also assumed to occur at the time of
reactor trip, thus the steam dump system was assumed to be
unavailable. The energy transfer from the primary system following
reactor and turbine trip causes the secondary side pressure to
increase rapidly after reactor trip until the steam generator power
operated relief valves (PORVs) and/or safety valves 1ift to dissipate
the energy. For the SGTR analysis, it was assumed that the secondary
pressure is maintained at the lowest secondary safety valve setpoint
following reactor trip. After reactor trip and SI initiation, the RCS
pressure was assumed to reach equilibrium at the point where the
incoming SI flowrate equals the outgoing break flowrate, and the
equilibrium pressure and break flowrate were assumed to persist unti)
30 minutes after the accident. A change in the main steam safety
valve setpoint tolerance to -3% will result in the secondary pressure
being maintained at a lower pressure during this 30 minute period,
thereby increasing the primary to secondary pressure differential.
This will result in an increase to the primary to secondary break flow
and the atmospheric steam release via the ruptured steam generator.

An evaluation was performed to determine the effect of decreasing the
safety valve setpoint by -3% with respect the SGTR analysis in the
FSAR. It is noted that this evaluation was performed in conjunction
with the other changes associated with the VANTAGE-5 fuel upgrade,
specifically i5% steam generator tube plugging and a hot leg
temperature range of 618.49F to 600.0°F. The results of the
evaluation indicated that the break flow increases slightly but is
still less than the conservative value reported in the FSAR for the
SGTR event by approximately 2%. It is noted that the reactor coolant
activity assumed for the SGTR analysis in the FSAR is based on 1% fue)
defects and is assumed to be independent of the transient conditions.
Therefore this assumption would not be affected by the aforementioned
changes.

A radiological analysis using the revised mass releases was completed
which indicates that the slight increase in the steam release is
offset by the margin in the primary to secondary break flow (which
exists in the FSAR report), such that the offsite radiation doses are
iess than the results reported in the FSAR. Therefore, it is
concluded that a change in the MSSV setpoint tolerance from +1% to +3%
will not increase the consequences of a SGTR as reported in the FSAR.

3.2.6 Hot Leg Switchover of the ECCS to Prevent Potential Boron
Precipitation (FSAR Chapter 6.3.2.5)

The calculations performed to determine the time (post-LOCA) at which
the boron concentration in the reactor vessel would exceed the
solubility Timit do not require modeling of the main steam safety
valves. However, an evaluation is required to assure that adequate
ECCS flow is provided to prevent boron precipitation following the
switchover to hot leg recirculation. The minimum time for hot leg
switchover for the Byron/Braidwood Stations was calculated to be I8
hours based on large break LOCA assumptions. The calculated core
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boil-off rate at 18 hours would be approximately 20 i1bm/sec. The
minimum ECCS flow required for delivery to the hot legs following
switchover is 1.5 times the boil-off rate for a large break LOCA or
approximately 30 1bm/sec. The RCS pressure for a small break LOCA at
the hot leg switchover time of 18 hours can conceivably be as high as
the highest steam generator safety valve setpoint (approximately 1250
psia plus 3%). Conditions for a small break LOCA differ significantly
from those for a large break LOCA such that the requirements to
prevent boron precipitation are much less restrictive than those for a
large break LOCA. Thus, under small break LOCA conditions, ECCS flow
to both the hot and cold legs can be considered in satisfying the
boil-off requirement. Thus the charging and safety injection pumps
must meet or exceed 30 1bs/sec at 1288 psia in order to satisfy the
boil-off requirement for a small break LOCA. A review of the ECCS
shows that the safety injection pumps, when aligned in the hot leg
recirculation mode, can deliver more than the required 30 1bm/sec at
an RCS pressure of 1288 psia. Thus, the proposed change to the MSSV
Technical Specification setpoint pressure tolerance from +1% to +3%
will not alter the results or conclusions appearing in the FSAR
regarding the switchover of the ECCS to hot leg recirculation.

3.2.7 Post-LOCA Longterm Core Cooling (FSAR Chapter 15.6.5)

Since the post-LOCA subcriticality is based on large break
requirements, deviations in MSSV set-pressures do not effect the boron
concentration in the containment sump post-LOCA. Thus, the proposed
change to the MSSV Technical Specification setpoint pressure tolerance
from +1% to +3% will not alter the results or conclusions regarding
the ability to keep the reactor cores subcritical on the boron
provided by the ECCS.

3.2.8 LOCA Conclusions

The effect of a increase in the allowable Main Steam Safety Valve set
pressure tolerance from +1% to +3% on the FSAR LOCA analysis has been
evaluated. In each case the applicable regulatory or design limit was
satisfied. Specific analyses were performed for small break LOCA
assuming the current MSSV Technical Specification set pressures plus the
proposed additional 3% uncertainty. The calculated peak cladding
temperatures were well below the 10 CFR 50.46 2200°F limit.

3.3 (Containment Integrity Evaluation

Neither the mass and energy release to the containment following a
postulated loss of coolant accident (LOCA), nor the containment response
following the LOCA analysis, credit the MSSV in mitigating the
consequences of an accident. Therefore, changing the MSSV 1ift setpoint
tolerances would have no impact on the containment integrity analysis.
In addition, based on the conclusion of the transient analysis, the
change to the MSSV tolerance will not affect the calculated steamline
break mass and energy releases inside containment. Consequently, the
main steam line break containment integrity analysis is not impact by
the change to the MSSV setpoint tolerances.
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3.4 P Eval ign

In the Emergency Operating Procedures (EOPs), the MSSV setpoint
pressures are used to determine when to trip the reactor coolant pumps
(RCPs). ~The determination is conservative, taking into account
instrument uncertainties. The conservatism, along with the small
difference between the MSSV pressure used to determine the RCP trip
setpoint for the EOPs and the in-plant first 1ift pressures of less than
5.6% leads to the conclusion that there is no significant impact on the
EOPs in this area.

The MSSV pressures are also used in the EOPs on the heat sink status
tree in determining which heat sink EOP is appropriate for
implementation. These pressures are only involved in optional or yellow
paths on the heat sink status tree. This means that the plant condition
is such that the operator is not required to perform the heat sink EOPs
called for by these yellow paths. Consequently, an inappropriate
transition to these procedures would not cause the operator to forego an
action required to maintain the plant in a safe condition. Thus, the
variations found between the EOP MSSV setpoints and the MSSV in-plant
11ft pressures have negligible impact on the EOPs in this area. If the
set pressures are within +5%, use of these procedures will ensure that
the secondary pressure remains within acceptable limits.

RMINAT F T

Will the probability of an accident previously evaluated in the SAR be
increased?

The +3% tolerance on the MSSV setpoint does not increase the probability
of an accident previously evaluated in the FSAR. There are no hardware
modifications to the valves. Therefore, there is not an increase in the
spurious opening of a MSSV. The MSSVs are actuated after an accident is
initiated to protect the secondary systems from overpressurization.
Sufficient margin exists between the normal steam system operating
pressure and the valve setpoints with the increased tolerance to
preclude an increase in the probability of actuating the valves.
Therefore, the probability of an accident previously evaluated in the
FSAR would not be increased as a result of increasing the MSSV 1ift
setpoint tolerance by 3% above or below the current Technical
Specification value.

Will the consequences of an accident previously evaluated in the SAR be
increased?

A1l of the appiicable LOCA and non-LOCA design basis acceptance criteria
remain valid both for the transients evaluated and the single event
analyzed. Additionally, no new limiting single failure is introduced by
the proposed change. The DNBR and PCT values remain within the
specified Timits of the licensing basis. Although increasing the valve
setpoint will increase the steam release from the ruptured steam
generator above the FSAR value by approximately 2%, the SGTR analysis
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indicates that the calculated break flow is still less than the value
reported in the FSAR, Therefore, the radiological analysis indicates
that the slight increase in the steam release is offset by the decrease
in the break flow such that the offsite radiation doses are less than
those reported in the FSAR. The evaluation also concluded that the
existing mass releases used in the offsite dose calculations for the
remaining transients (i.e., steamline break, rod ejection) are still
applicable. Therefore, based on the above, there is no increase in the
dose releases.

May the possibility of an accident which is different than any already
evaluated in the SAR be created?

The +3% tolerance on the MSSV setpoint deoes not create the possibility
of an accident which is different than any already evaluated in the
FSAR. Increasing the 1ift setpoint tolerance on the MSSVs does not
introduce a new accident initiator mechanism. No new failure modes have
been defined for any system or component important to safety nor has any
new limiting single failure been identified. No accident will be
created that will increase the challenge to the MSSVs and result in
increased actuation of the valves. Therefore, the possibility of an
accident different than any already evaluated is not created.

Will the probability of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

Although the proposed change takes place in equipment utilized to
prevent overpressurization on the secondary side and to provide an
additional heat removal path, increasing the as-found 1ift setpoint
tolerance on the MSSVs will not adversely affect the operation of the
reactor protection system, any of the protection setpoints, or any qther
device required for accident mitigation.

Will the consequences of a malfunction of equipment important to safety
previously evaluated in the SAR be increased?

No, as discussed in the response to Questions 2, there is no possibility
of increasing the dose releases as a result of increasing the as-found
11ft setpoint tolerance on the MSSVs as defined in the attached safety
evaluation.

May the possibility of a malfunction of equipment important to safety
different than any already evaluated in the SAR be created?
No, as discussed in Question 4, an increase in the as-found 11ft

setpoint tolerance on the MSSVs will not impact any other equipment
important to safety.
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Will the margin of safety as defined in the bases to any technical
specification be reduced?

No, as discussed in the attached safety evaluation, the proposed
increase in-the as-found MSSV 1ift setpoint tolerance will not
invalidate the LOCA and non-LOCA conclusions presented in the UFSAR
accident analyses. The new loss of load/turbine trip analysis concluded
that all applicable acceptance criteria are still satisfied. For all
the UFSAR non-LOCA transients, the DNB design basis, primary and
secondary pressure limits, and dose release limits continue to be met.
Peak cladding temperatures remain well below the limits specified in
10CFR50.46. Thus, there is no reduction in the margin tc safety.

5.0 CONCLUSIONS

The propesed change to main steam safety valve 1ift setpoint
tolerances from +1% to +3% has been evaluated by Westinghouse. The
preceding analyses and evaluations have determined that operation with
the MSSV setpoints within a +3% tolerance about the nominal values
will have no adverse ‘mpact upon the Ticensing basis analyses, as well
as the steamline breax mass & energy release rates inside and outside
of containment. In addition, it is concluded that the +3% tolerance
on the MSSV setpoint does not adversely affect the overpower or
overtemperature protection system. As a result, adequate protection
to the core 1imit Tines continues to exists. Therefore, all licensing
hasis criteria continue to be satisfied and the conclusions in the

AR remain valid.

Ihe recommended Technical Specification and FSAR changes, along with a

no significant hazards evaluation, are presented as attachments to
this evaluation.

Based on the information presented above, it can be concluded that the
proposed increase of main steam safety valve 1ift setpoint tolerances
from +1% to +3% does not represent an unreviewed safety question per
the definition and requirements defined in 10 CFR 50.59.
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B/B-UFBAR

TABLE 15.0-2 (Cont’'d)

REACTOR VEBSSEL PRESSURIZER
IRITIAL NBSS VESSEL AVERAGE PRESSURIZER HWATER FEEDWATER
THESMAL POWER OUTPUT COOLANT TENPERATURE PRESSURE VOLUME TENMPERATURE
FAULTS [C 9 FLOW (GPM) (*r) (PSIA) (ee3) (°r
15.1 Increas2 in Heat
Ramovsl by ths
Secondary Gyatem
~ Feedwater Bystas o and 3425 3192.,131%0 557 snd 58%.2 2250 450 and 1080 32 and 440
Kalfunctioe Csusing
sn Increase in Fesd-
water Flow
- Ezcessive Increasss in 3425 31%0,390 589.2 2259 1090 440
Sacondary Steam Flow
- Accidental Depressuriza- [ 377,600 557 2250 450 50
tion of the Main Stess (Bubcritical)
Bystes
-~ Steam System Piping 0 377,600 557 225¢ 450 50
Fatlure (Subcritical)

15.2 Decreass in Heat
Removal by ths
Secondary Systes
o 5vo./ 2z 38
- Loss of Externsl Elec- 3425 3%0,3%0 5887 ;ﬂ' 1090 440
trical Loasd and/or
Turbine Trip

-~ Loss of Mon-Emergency 357% 177,600 565.5 2280 1350
A-C Power to the

Stastion Auxiliaries

442

15.6-30 REVISION 1 - DECEMBER 1989



B/B-UFSAR

TABLE 15.0-5

TRIP PQINTS AND TIME DELAXS TO IRIP
ASSUMED IN ACCIDENT ANALXSES

LIMITING TRIP

TRIP POINT ASSUMED TIME DELAYS
FUNCTION _IN ANALXSIS (SECONDS)
Power range high neutron 118% 0.5
flux, high setting
power range high neutron 35% 0.5
flux, low setting
Overtemperature AT Variable see g.0*%
Figure 15.0-1
Overpower AT Variable see 8.0*
Figure 15.0-1
High pressurizer pressure e psi ‘
gh P P l“‘P g 2.0 "
Low pressurizer pressure 1845 psig 2.0
Low reactor coolant flow 87% loop flow 1.0
(From loop flow detectors)
Undervoltage trip €8% nominal 1.9
Turbine trip Not applicable 2.0
Low-low steam generator 13.7% of narrow range 2.0
level level span
High steam generator B87.4% of narrow range 3.5
level trip of the level span

feedwater pumps and
closure of feedwater
system valves, and
turbine trip

* Total time delay (including RTD bypass loop fluid transport
delay effect, bypass loop thermal capacity, RTD time
response, trip circuit delay time and channel electronics
delay) from the time the temperature difference in the
coolant loops exceeds the trip setpoint until the rods are

free to fall.

15.0-36

—— . —— — — — — - ———— —
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e resctor protection system may be required to function
owing a complete loss of external load to terminate <or
nd prevent DNB. Depending on the magnitude of £he lqad
ssurizer safety valves and/or steam generagor safe
be required to open to maintain syst
its., No single active failure wi

tem required to function. Re
| f ATWT considerations.
ns.2.2.3
///

r would result in the
. This system keeps the main
upply auxiliary electrical

r to Reference| 2

oss of extsrnal load fr
peration of the steam dump gys
urbine generator operating t
oads. Operstion of the st o system results in bypassing
team to the condenser. steam dumps are not available, stpam
enerator safety and rejfef valves ieve to the atmosphere.
ince no fuel damage postulated £°f\§&ir transient the
adiological relessws, given in Table 1532~4, will be less seyere
han those for ¢t gteamline break accideni.»nslvied in

+% results obtained for the turbine trip event ubsectipn
) and considerations described in Subsection 15.2.2.1, the
icable scceptance criteria for a loss of external loa vent

15.2.3.1 Ildentification of Causes and Accident Description
For a turbine trip event, the turbine stop valves close rapidly
(typically 0.1 sec.) on loss of trip fluid pressure actuated by
one of a number of possible turbine trip signals. Turbine trip
initistion signals include:

a. low condenser vacuum,

b. low bearing oil pressure,

e. turbine thrust bearing failure,

4. turbine overspeed,

e. DEH d-c power failure, and

f. manuasl trip.
Upon initiation of stop valve closure, steam flow to the turbine
stops abruptly. Sensors on the stop valves detect the turbine

trip and initiste steam dump. The loss of steam flow results in
an almost immediate rise in secondary system temperature and

15.2-4 REVISION 1 - DECEMBER 1989
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pressure with a resultant primary system transient as described
in Subsection 15.2.2.1 for the loss of external load event. For
a turbine trip, the reactor would be tripped directly (unless
below approximately 310% power on the units where the P-8
modification has been implemented or below approximately 10%
power on the units where the P-8 modificstion has not been
implemented) on & signal from the turbine suto stop oil pressure
or the turbine stop valves.

The sutomatic steam dump system would normally accommodate the
excess steam generation. Reactor coolant temperatures and pres-
sure do not significantly increase if the steam dump system and
pressurizer pressure control system are functioning properly. If
the turbine condenser was not svailable, the excess steam
generation would be dumped to the atmosphere and main feedwater
flow would be lost. For this situstion, feedwater flow would be
maintained by the auxiliary feedwater system to insure adequate
residual and decay heat removal capability. Should the steam
dump system fail to operate, the steam generator safety valves
may lift to provide pressure control. See Subsection 18.2.2.1
for a further discussion of the transient.

A turbine trip is classified as an ANS condition II event, fault
of moderate frequency. See subsection 15.0.1 for @ discussion of
condition 1T events.

A turbine trip event is bounding for loss of external load, loss
of condenser vacuum, and other turbine trip events. As such,
this event has been analyzed in detail. Results snd discussion
of the analysis are presented in Subsection 15.2.3.2.

The plant systems and equipment availsble to mitigate the conse-
gquences of 8 turbine trip are discussed in Subsection 13.0.8 and
listed in Table 15.0-7.

15.2.3.2 Analysis of Effects and COonsequences
Method cf Analysis

In this analysis, the behavior of the unit is evaluated for a
complete loss of steam load from full power primarily to show the
adequacy of the pressure relieving devices and also to
Aemonstrate core protection margins. The reactor {s not tripped
until conditions in the RCS result in a trip. WNo credit is taken
for stesm dump. Main feedwater flow is terminated at the time of
turbine trip, with no credit taken for suxiliary feedwater to
mitigate the consequences of the transient.

The turbine trip transients are analyzed by enmploying the
detailed digital computer program LOFTRAN (Reference 3). The
program simulates the neutron kinetics, RCS pressurizer,
pressurizer relief and safety valves, pressurizer sSpray, steam
generator, and steam generator safety valves. The program

15.2-5
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computes pertinent plant variables including temperatures,
pressures, and power level.

This accident is analyzed with the improved thermal design
procedures as described in WCAP-8567. Plant characteristics and
initial conditions are discussed in Subsection 15.0.3.

Major assumptions are summarized below:

s. lpitial Operating Conditions - initisl reactor power,
pressure, and RCS temperatures are assumed to be at
their nominal values. Uncertainties in initial
conditions are included in the limit DNBR as
described in WCAP-8567.

b. szwwm-
the turbine trip is analyzed with both maximum and
minimum reactivity feedback. The maximum feedback
cases assume a large negative moderator temperature
coefficient and the most negative Doppler power
coefficient. The minimum feedback cases assume &
least negative moderator temperature coefficient and
the least negative Doppler coefficients. (See Figure
15.0-3.)

¢. Reactor Control - from the standpoint of the maximum
pressures attained it is conservative to assume that
the reactor is in manual control. If the reactor
were in sutomatic control, the contrel rod banks
would move prior to trip the reduce and severity of
the transient.

4. Steam Release - no credit is taken for the operation
of the steam dump system or steam generator
power-operated relief valves. The steam generator
pressure rises to the safaety valve setpoin where
steam release through safety valve limits condary
steam pressure at the setpoint value.

e. WM_MWWA-
two cases for both the minimum and maximum reactivity
feedback cases are analyzed:

1. Full credit is taken for the effect of
pressurizer spray and power-operated relief
valves in reducing or l1imiting the coolant
pressure. Safety valves are also available.

2. No credit is taken for the effect of pressurizer
spray and power-ocperated relief valves in
reducing or limiting the coolant pressure.
Safety valves are operable.

15.2-6
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f. Feedwater Flow - main feedwater flow to the steam
generators is assumed to be lost at the time of
turbine trip. No credit is taken for auxiliary
feedwater flow since a stabilized plant condition
will be reached before auxiliary feedwater initiation
is normally assumed to occur. The auxiliary feed-
water flow would remove core decay heat following
plant stabilization.

g. Reactor Trip ~ is actuated by the first reactor
protection system trip setpoint reached. Trip
signals are expected due to high pressurizer
pressure, overtemperature AT, high pressurizer water
level, and low-low steam generator water level.

Except as discussed above, normal reactor control system and
engineered safety systems are not required to function, Several
cases are presented in which pressurizer spray and power-operated
relief valves are assumed, but the more limiting cases where
these functions are not assumed are also presented.

The reactor protection system may be required to function fol-
lowing a turbine trip. Pressurizer safety valves and/or steam
generator safety valves may be required to open to maintain
system pressures below allowable limits, No single active
failure will prevent operation of any system required to

/ function. A discussion of ATWT considerations is presented in
reference 2.

Results

The transient responses for a turbine trip from full power
operation are shown for four cases: two cCases for minimum
reactivity feedback and two cases for maximum reactivity feedback
(Figures 15.2-1 through 15.2-8). The calculated sequence of
events for the accident is shown in Table 15.2-1.

Figures 15.2-1 and 15.2-2 show the transient responses for the
total loss of steam load with a least negative moderator tem-
perature coefficient assuming full credit for the pressurizer
pray and pressurizer power-operated relief valves. No credit is
aken for the steam dump. The reactor is tripped by the Sty gy
trip chanrel. The minimum DNBR ¢ maing well
sbove the limit value. The pressurizer wefety-—veiver

actusted snd the primary system pressure remaing below the 110%
design value. The steam generator safety valves limit the

secondary steam W
e PE PG APN“U" less thaw 110 % of-+ha design value.

over *g.u,c ra ,'vre A { @

Figures 15.2-3 and 15.2-4 show the response for the total loss of
steam load with & large negative moderator temperature coeffi-
cient, All other plant parameters sre the same 2as the above.

The DNBR increases throughout the transient and never drops below
its initial value. Pressurizer relief valves and steam generator

diah Fouu-ordn"‘!J rc\-'c"' va\vcs]
15.2~
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safety valves prevent overpressurization in primary and secondary
systems, respectively. The pressurizer safety valves are not
actuated for this case.

In the event that feedwater flow is not terminated at the time of
turbine trip for this case, flow would continue under automatic

control with the reactor at s reduced powar. The operator would

teke sction to terminate the transient and bring the plant to a
stabilized condition., If no action were taken by the operator

the reduced power cperation would continue until the condenser

hotwell was cmpti.g. A low-low steam generator water level

reactor trip would generated slong with auxiliary feedwater ”
initiation signals. iliary feedwater would then bs used to !
remove decay heat with t sults less severe than those '
presented in Subsection 15.2. ¢v¢n+val\y

The turbine trip accident wae also studied assuming the plant to
be initially operating at full power with no credit taken for the
pressurizer spray, pressurizer power-operated relief valves, or
steam dump. The reactor is tripped on the high pressurizer
pressure signal., Pigures 1%5.2-5 and 15.2-6 show the transients
with a lesst negative moderator coefficient (minimum reactivity
feedback). The neutren flux remains essentially constant at full
power until the reactor is tripped. The DNBR 4neretses—

Y never drops below its initial
value. In this case the pressurizer safety valves are actuated,
and maintain system pressure below 110% of the design value,

Figures 15.2-7 and 15.2-8 are the transients with maximum
reactivity feedback with the other assumptions being the same as
in the preceding case. Again, the DNBR increases throughout the
transient and the pressurizer safety valves are actusted to limit
primary presgure.

Reference 1 presents additional results of snalysis for a
complete loss of heat sink including loss of main feedwater.
This analysis shows the overpressure protection that is afforded
by the pressurizer snd steam generator safety valves.

15.2.3.3 Radiclogical Conasquances

The turbine trip trensient and steam relessed for this event are
similar to the loss of load tranaient described in Subsection
15.2:2.3.

There are only minimel radiological conseqguences associated with
this event, therefore, this event is not limiting. The radio-
logical consequences resulting from atmosphere steam dump are
less severe than the steamline breuk event analyzed in Subsection
15.1.5.3 since no fuel damage is postulated to occur.
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15.2.3.4 Conclusions

Results of the analyses, including those in Reference 1, show
that the plant design is such that a turbine trip presents no
hazard to the integrity of the RCS or the main steam system.
Pressure relieving devices incorporated in the two systems sre
c?cquntc to limit the maximum pressures to within the design
limits.

The integrity of the core is maintsined by operation of the
reactor protection system, i.e., the DNBR will be maintained
above the limit value. The applicable acceptance criteria as
listed in Subsection 15.0.1 have been met. The above analysis
demonstrates the ability of the NSSS to sately withstand a full
load rejection. The radiological consequences in this event will
be less than the steam break event analyzed in Subsectic
18.1.5.3.

P IS ED

(e oL Mall olSall

QUL AR A -F MRS IR )-

nadwertent closure of the main steam isolation valves woxld
n a turbine trip. Turbine trips are discussed

vacuum is one of the eventg that can cause #
e trip initiating events are described in
loss of condenser vaCuum would preclude ithe
condenser; hows¥er, since steam dump |is
e in the tupbine trip snalysis, no
d1t if the turbine trip wé

css of condense
urbine trip. Turk
ubsection 15.2.3.
se of steam dump to t
3:lumnd not to be availabd
Aditional asdverse effects
aused by loss of condenser : Therefore, the analysis
esults and conclusion containmdin Subsection 15.2.3 apply ta
oss of condenser vacuum. In afdition, snalyses for the other
ossible causes of a turbine £ripas listed in Subsection
5.2.3.1 are covered by Subdection }.2.3. Possible over-~
requency effects due to turbine overspeed condition are
iscussed in Bubsection i5.2.2.1 snd arh not a concern for this
ype of event.

re

complete Joss of nonemerguncCy a&C powver may result the losgs

f all pover to the plant suxiliaries, i.e., the reacter coolgnt
umps , ndensate pumps, etc. The loss of power may be gaused by
compiete loss of the offsite grid sccompanied by a turbdqe

ator trip at the station, or by 2 loss of the onsite al
ribution system.
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TABLE 15.2-1

ACCIDENT EYENT
Turbine Trip

1. With pressurizer Turbine trip,
control (minimum loss of main feedwater

reactivity feedback) flow

Overtempera tvre AT’
suse reactor trip point
reached

Initiation of steam
relesse from steam
generator safety valves
Rods begin to drop

Peak pressurizer pres-
sure occurs (1)

Minimum DNBR occurs

L 2%
-0

LA

o™
R

(2f

..
Q

(1) Primary pressure is measured at the pressurizer in the

plant. Although the peak pressure in the RCS

is slightly

higher than the pressurizer pressure, pressurizer pressure
reported for transients that do not challenge RCS integrity.

For transients which challenge RCS integrity,

peak RCS

pressure is reported. For all transients, it is ensured that

peak RCS pressure remains below 2750 psis.

4i+-Dl.ﬂ—‘0.0-00ﬁ—‘O0’0QO.—b.%00-44Hh4a*040*—¢i%§.1—

15.2-2%
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TABLE 15.2~1 (Cont'd)

EVENT

Turbine trip,

loss of main feedwater
flow

Initiation of steam
release from steam
generator safety valves

ACCIDENT

2. With pressurizer
control (maximum
reactivity feedback)

%

=~

Peak pressurizer
pressure occurs

Ov"h‘r‘mhfc AT’ reactor trip point
reached

Rods begin to drop
Minimum DNBR occurs
Turbine trip,

loss of main feedwater
flow

3. Without pressurizer
control (minimum
resctivity feedback)

High pressurizer pressure
resctor trip point
reached

Rods begin to drop

Peak pressurizer pressure
occurs

Initistion of steam
release from steam
genarator safety valves
Minimum DNBR occurs

Turbine trip,
loss of main feedwater

4. Without pressurizer
control (maximum
reactivity feedback)

High pressurizer pressure
reactor trip point
reached

(1) DNER does not decrease below its initial value,

15.2-26
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TABLE 15.2~-1 (Cont'd)

\
TIME
ACCIDENT EYENT {sec)
Rods begin to drop ,zfg
Peak pressurizer pressure 25
occurs 7.0
Initiation of steam j->= ¢
relesase from steam .5
generator safety valves
Minimum DNBR occurs (1)
Powe r | stops /
Low~-low steam generstor 52
water level trip
Rods begin to drop 54
Reactor coolant pump 54
f begin to coastdown
Four steam genejétors 113
begin to recei
suxiliary fegdwater from
one motor dpiven suxiliary
sedwater pump
Cold a liary feedwater 259
| is delivered to the
gte nerators
k wateh level in 310
fressurizer pccurs
Core decay head decresses -32*
to suziliary feelwater
heat removal capacity
Lass of Normal Feel- Main feedwater flow 10
u{to: Flow stops
. Low-low steam generator 52
// water level trip
/// Rods begin to drop 5
{ /// N
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TABLE 15.2-1 (Cont'd)

TIME
ACCIDENT EVERT {sec)
Peak water level in 113

pressurizer occurs

(1) DHNBR does not decrease below its initiasl value.
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TURBINE TRIP EVENT WITHOUT PRESSURIZER
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TURBINE TRIP EVENT WITHOUT PRESSURIZER
SPRAY AND POWER-OPERATED RELIEF VALVES,
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APPENDIX C

SIGNIFICANT HAZARDS EVALUATION



SIGNIFICANT HAZARDS EVALUATION
. BYRON/BRAIDWOOD MSSV LIFT SETPOINT TOLERANCE
TECHNICAL SPECIFICATION CHANGE

INTRODUCTION:

Pursuant to 10CFR50.92, each application for amendment to an operating
Ticense must be reviewed to determinc if the proposed change involves a
significant hazards consideration. The Commission has provided standards
for determining whether a significant hazards consideration exists
(10CFRS0.92(c)]. A proposed amendment to an operating license for a
facility involves no significant hazards consideration if operati.n of
the facility in accordance with the propos 'd amendment would not: 1)
involve a significant increase in the probebility or consequences of an
accident previously evaluated, or 2) create the possibility of a new or
different kind of accident from any accident previously evaluated, or M)
involve a significant reduction in a margin of safety.

DESCRIPTION OF AMENDMENT REQUEST:

The purpose of this amendment requist is to revise Technical
Specification Section 3/4.7 to relax the main steam safety valve (MSSV)
1ift setpoint tolerance from +1% to +3%. The currently specified
tolerance of +1% of ‘he setpoint has been difficult to meet when the
valves are tested. Commonwealth Edison Company (CECo) has found that
over an operating cycle, the setpoint of the MSSVs changes by more than
1% from the original set-pressure. As a result, the plant is placed in
an ACTION statement and must take immediate steps ts avoid a violation.

The ASME Code requires that the valves 1ift within 1% of the specified
setpoint (NB-7512.2). The code also states that the valves must attain
rated 1ift (i.e., full flow) within 3% of the specified setpoint
(NB-7512.1). This evaluation will form the basis for taking exception to
the ASME Code with respect to the 1ift setpoint tolerances. As defined
in NB-7512.2, exceptions can be made to the code providing the effects
are accounted for in the accident analyses, specifically, the
Overpressure Protection Report.

A R A I A

The effects of increasing the as-found 1ift setpoint tolerance on the
main steam safety valve have been examined, and it has been determined
that, with one exception, the current accident analyses as presented in
the UFSAR remain valid. The loss of load/turbine trip event was analyzed
in order to quantify the impact of the setpoint tolerance relaxation. As
previously demonstrated in this evaluation, all applicable acceptance
criteria for this event have been satisfied and the conclusions presented
in the UFSAR are still valid. Thus, the proposed Technical Specification
change deces not constitute an unreviewed safety question, and the
non-LOCA accident analyses, as presented in the report, support the
proposed change.




The effect of a increase in the allowable Main Steam Safety Valve!iig
pressure tolerance from +1% to +3% on the FSAR LOCA analysis has Deen
evaluated. In each case the applicable regulatory or design limit was
satisfied. Specific analyses were performed for small break LOCA assuming
the current MSSV Technical Specification set pressures plus the propdsed
additional 3% uncertainty. The ca]culated peak cladding temperatures were
well below the 10CFR50.46 22009F 1imit.

Neither the mass and energy release to the containment following a
postulated loss of coolant accident (LOCA), nor the containment response
following the LOCA analysis, credit the MSSV in mitigating the consequences
of an accident. Therefore, changing the MSSV 1ift setpoint tolerances would
have no impact on the containment integrity analysis. In additon, based on
the conclusion of the transient analysis, the change to the MSSV tolerance
will not affect the calculated steamline break mass and energy releases
incide containment.

The proposed change has been evaluated in accordance with the Significant
Hazards criteria of 10CFR50.92. The results of the evaluation demonstrate
that the change does not involve any significant hazards as described below.

1. A significant increase in the probability or consequences of an accident
previously evaluated.

Relaxation of the MSSV setpoint tolerance from +1% to +3% does not
increase the probability or consequences of an accident previously
evaluated. Component and system performance will not be adversely
affected since equipment and system design criteria continue to be met.
The MSSVs do not initiate any accident discussed in the FSAR. Neither
the mass and energy release to the containment following a postulated
Joss of coolant accident (LOCA), nor the containment response following
the LOCA analysis, credit the MSSV in mitigating the consequences of an
accident. Therefore, changing the MSSV 1ift setpoint tolerances would
have no impact on the consequences of an accident.

2. Create the possibility of a new or different kind of accident from any
accident previously evaluated.

The possibility for an accident or malfunction of a different type than
evaluated previously in the safety analysis report is not created.
Increasing the 1ift setpoint tolerance on the MSSVs does not introduce a
new accident initiator mechanism. No new failure modes have been
defined for any system or component important to safety nor has any new
limiting single failure been identified.

3. Involve a significant reduction in a margin of safety.

The margin of safety as defined in the basis of the Technical
Specifications is not significantly reduced by the change in the MSSV
1ift setpoint tolerance. A1)l acceptance criteria with respect to fuel,
RCS pressure boundary, and containment integrity continue to be met.
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TABLE 3.7-2
N

STEAM LINE saps~y YALVES 28R _nop

JALVE NUMBEW LIFT ss"zncgf_gg_;_-# SRIFICE s12¢
MSO13(A-0) 1235 psig 16 in?
MSO14(A-0) 1220 psig 16 in2
MSO15(A-0) 1205 psig 16 ind
MSQ16(A-0) 1180 psig 16 in2
MSC17(A-D) 1175 psig . i3 ind

"The 1ife Setting pressure shal) correspond to ambient congitions of the
valve at nominal operating temperatyure and pressure.

"ffs'ieJ ua’VQS shall be set fo x| yA %a/eranc’.@,

8YRON - UNITS 1 & 2 3/4 7-3




TABLE 3.7-2
STEAM LINE SAFETY VALVES PER LOOP

VALVE NUMBER
MSU13(A-D)
MSO14(A~D)
MSO15(A-D)
MS016(A-D)
MSQ17(A-D)

BRAIDWOOD ~ UNITS 1 & 2

3
LIFT SETTING (2IX)* *

WAL TesTed yALURS SHALL

1235 psig
1220 psig
1205 psig
1130 psig
1175 psig

AL ser  +o T 1% tolerance,

3/4 7-3

ORIFICE Si.:

16 in?
16 in?
16 in?
16 in?
16 in?

*The 11ft setting pressure shall correspond to ambient conditions of the
valve at nominal operating temperature and pressure.



3/4.7 PLANT SYSTEMS

BASES

3/4.7.1 TURBINE CYCLE

3/4.7.1.1 SAFETY VALVES

The OPERABILITY of the main steam 1ine Code safety valves ensures that
the Secondary Coclant System pressure will be limited to within 110% (1320 psia)
of its design pressure of 1200 psia during the most severe anticipated system
operational transient. The maximum relieving capacity is associated with a
turpine trip from 102X RATED THERMAL POWER coincident with an assumed loss of
condenser heat sink (i.e., no steam guq?p to the condenser).

Adg T TVSERT heke,

The specified vhlve Tift settings and relfeving capacities are in
accorgance with thoig:ouironcnts of Section IIl of the ASHME Boiler and Pressure
Code, 1971 Edition. VThe total relieving capacity for all valves on all of
the steam lines is 17.958 x 10% 1bs/h which is 119% of the tota) seconcary
steam flow of 15.135 x 10% 1bs/h at 100% RATED THERMAL POWER. A minimum of
two OPERABLE safety valves per steam generator ensures that sufficient
relieving capacity is available for the allowable THERMAL POWER restriction
in Table 3.7-1.

STARTUP and/or POWER OPERATION s allowable with safety valves incperabie
within the limitations of the ACTION requirements on the basis of the reaguction
in Secondary Coolant System steam flow and THERMAL POWER required by the recuced
Reactor trip settings of the Power Range Neutron Flux channels. The Reactor
Trip Setpoint reductions are derived on the following bases:

For four loop operation:

sp = LX) : (D)« (109).

wWhere:
$P = Reduced Reactor Trip Setpoint in percent of RATED THERMAL POWER,

V = Maximue number of inoperable safety valves per steam line,

BYRON - UNITS 1 & 2 B 3/4 7-1



3/4.7 PLANT SYSTEMS

BASES

3/4.7.1 TURBINE CYCLE

3/4.7.1.1 SAFETY VALVES

The OPERABILITY of the main steam line Code safety valves ensures that
the Secondary Coolant System pressure will be limited to within 110% (1320 psia)
of its design pressure of 1200 psia during the most severe anticipated system
operational transient. The maximum relieving capacity is associated with a
turbine trip from 102% RATED THERMAL POWER coincident with an assumed loss of
condenser heat sink (i.e., no steam dumps to the condenser ).

pAsERr ' TEX K

The specified valve 1ift settings and relieving capacities are in
accordance with the requirements of Section 111 of the ASME Boiler and Pressure
Code, 1971 Edition.” The total relieving capacity for all valves on all of
the steam lines is 17.958 x 10® 1bs/h which is 119% of the tota) secondary
steam flow of 15.135 x 10® Tbs/h at 100% RATED THERMAL POWER. A minimum of
two OPERABLE safety valves per steam generalor ensures that sufficient
relieving capacity is available for the allowable THERMAL POWER restriction
in Table 3.7-1. .

STARTUP and/or POWER OPERATION is allowable with safety valves inoperable
within the limitations of the ACTION requirements on tne basis of the reduction
in Secondary Coolant System steam flow and THERMAL POWER required by the reduced
Reactor trip settings of the Power Range Neutron Flux channels. The Reactor
T+ip Setpoint reductions are derived on the following bases:

For four loop operation:

5P = L!l.i.&!l‘xl x (109).

wWhere:
sp = Reduced Reactor Trip Setpoint in percent of RATED THERMAL POWER ,

V = Maximum number of inoperable safety valves per steam line,

BRAIOWO0D - UNITS 1 & 2 B 3/4 7-1




Insert

The Technical Specification requirement that Steam Line
Safety Valves be set to within %1% tolerance when found
outside this range is consistent with Section XI of the ASME
Boller and Pressure Code. The specification that Steam Line
Safety Valves may operate with setpoint tolerances to within
*3% is supported by "Commonwealth Edison Company, Byron &
Braidwood Stations Units 1 & 2 Overpressure Protection
Report."
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84 EASY MONROE STHJEY

CHICAGD, ILLINOIS 80802
(312) z289-2000

October 4, 1990
Project No. 8637-50
File Nos. 7.1, 7.5
(JGS~-114)

Commonwealth Edison Company
Byron/Braidwood Stations Units 1 and 2
MAIN STEAM SAFETY VALVE SETPOINT
TOLERANCE INCREASE ANALYSIS

System Codes: AF, MS

Mr. R. E. Waninski

Nuclear Engineering Department
Commonwealth Edison Company

1400 Opus Place

Executive Towers West III, Suite 400
Downers Grove, Illinois 60515

Dear Mr. Waninski:

We recently completed a study to analyze a change in the Main
Steam Safety Valve (1/2MS013A~D, 1/2MS014A-D, 1i/2MS015A-D,
1/2MS016A-D, 1/2MS017A~D) setpoint tolerance as described in my
June 25 and August 17, 1990, letters to you. The current system
design is based on the setpoint tolerance per Technical
Specification 3/4.7.1 of #1%. The above referenced letters
summarized the effect of a change in the positive tolerance to
+3% on the Main Steam system piping, piping supports and piping
penetrations and the Auxiliary Feedwater system capacity.

This letter is to confirm our recent conversation that a change
in the negative tolerance to -3% does not affect the results of
our previous analysis. The Main Steam system piping analysis and
Auxiliary Feedwater system capacity design basis is not affected
by a change in the negative tolerance. It should be noted
however, that an increase in negative tolerance increases the
potential for spurious valve openings.

1f you have any questions concerning this matter, please feel
free to contact either Mr. J. R. Meister at 312-269-6882 or me at
312-269~-6708.,
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Mr. R. E. Waninski October 4, 1990
Commonwealth Edison Company Page 2

Yours very truly,

14 dibowtl

J. G. Saltarelli
Senior Mechanical Project
Engineer

JGS:cl

Copies:

F. G. Lentine

K. L. Kofron

R. Pleniewicz

E. R. Wendorf

D. B. Wozniak

CHRON System/Mailroom Supervisor

B. Rybak

W. C. Cleff

R. J. Netzel/S. F. Putman
M. S. Leutloff

J. R. Meister

D. V. Radice

R. J. Rakowski

File Nos. 7.1, 7.5
JGS2L/JGS114.cl
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S8 EAST MONROE STREEY

CHICAGD, ILLINOIS 0803
(212) 289-2000

August 17, 1990
Project No. B637-50
File Nos. 7.1, 7.5
(JGS~110)

Commonwealth Edison Company
Byron/Braidwood Station Units 1 and 2
MAIN STEAM SAFETY VALVE SETPOINT
TOLERANCE INCREASE ANALYSIS

System Codes: AF, MS

Mr. R. E. Waninski

Commonwealth Edison Company
Nuclear Engineering Department
1400 Opus Place, Suite 400
Downers Grove, Illinois 60515

Dear Mr. Waninski:

We have completed the second phase of our study to analyze an
increase in the Main Steam Safety Valve (1/2MS013A-D, 1/2MS014A~-
D, 1/2MS015A~D, "./2MS016A-D, 1/2MSO017A~D) setpoint tolerance as
referenced in my June 25, 1990 letter to you. The current system
design is based on the setpoint tolerance of +1% as specified in
Technical Specification 3/4.7.1. The affect on the Auxiliary
Feedwater system capacity of the proposed change in positive
tolerance to +3% was the second phase of our study.

The change in positive tolerance to +3% will result in an
increase in the maximum steam generator pressure from 1225 psia,
the current system design basis, to 1250 psia based on
discussions with Westinghouse. The resultant affect of the
increased steam generator pressure (1250 psia) on the Auxiliary
Feedwater system capacity was evaluated for two limiting accident
scenarios. In accordance with your request, AF system capacity
was evaluated for the feedwater pipe rupture and loss of main
feedwater (station blackout) accident scenarios at an unfaulted
steam generator pressure of 1250 psia. The scenario results are
summarized as follows:

Three intact steam generators at 1250 psia

One faulted steam generator at 14.7 psia

One AF pump (motor driven) operating

Resulting AF system flow to three intact steam generators
is 458 gpm




SARGENT & LUNDY
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Mr. R. E. Waninski August 17, 1990
Commonwealth Edison Company Page 2

Four intact steam generators at 1250 psia

One AF pump (diesel driven) operating

Resulting AF system flow to four intact steam generators
is 763 gpm

The following listing summarizes the basis and assumptions
utilized in the Auxiliary Feedwater system capacity evaluation:

1/2AF005A~H valves in full open position

AF puup performance per vendor manual curves

Condensate Storage Tank empty, water Elevation 399’-9" for
Braidwood Station was utilized for conservatism

Suction piping friction losses for Braidwood Station

Unit 1, which has the highest calculated pressure drop of
all four units, were utilized for conservatism.

Discharge piping was modeled using Byron Unit 1 as-built
piping isometrics. The physical differences between
discharge piping at all four units will have a negligible
affect on the calculated flow rates.

Intact steam generator pressure was assumed to be

1250 psia as specified by Westinghouse and faulted
pressure was conservatively assumed to be 14.7 psia.

Pump discharge static head was based on pump centerline
and a maximum intact steam generator water level of
Elevation 4487-104" which is the water level instrument
upper tap centerline. A faulted steam gener’ .or water
level of Elevation 439’~0", which corresponas to the upper
steam generator nozzle elevation, was utilized.

Piping frictional losses were conservatively calculated
based on dirty (old) steel pipe with an absolute roughness
of 0.036".

A conservative pump recirculation flow rate of 100 gpm was
assumed.

In conclusion the above results completes our evaluation of the
Main Steam Safety Valve setpoint tolerance increase. We also
request that you confirm with Westinghouse that the containment
mass/energy release rates are not affected by the increased
setpoint tolerance.
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If you have any questions concerning this matter or require any
additional flow scenario evaluations, please feel free to contact
either Mr. J. R. Meister at 312~269-6882 or me at 312-269-6708.

Yours very truly,

A ., delpmatt

J. G. Saltarelli
Senior Mechanical Project
Engineer

JGS:cl

Copies:

F. G. Lentine

K. W. Kofron

R. Pleniewicz

E. Wendorf

D. B. Wozniak

S. F. Stimac

CHRON System/Mailroom Supervisor

B. Rybak

W. C. Cleff

R. J. Netzel/S. F. Putman
M. 8. Leutloff

J. R. Meister

D. V. Radice

R. J. Rakowski

File Nos. 7.1, 7.5
JGS2L\JGS110.cl
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B8 EAST MONROE STREET

CHICAGO, ILLINDIS 80603
(312) ze9-2000

June 25, 1990
Project No. 8637-50
File Nos. 7.1, 7.5
(JGS-104)

Commonwealth Edison Company
Byron/Braidwood Stations Units 1 and 2
MAIN STEAM SAFETY VALVE SETPOINT
TOLERANCE INCREASE ANALYSIS

System Codes: AF, MS

Mr. R. E. Waninski

Commonwealth Edison Company
Nuclear Engineering Department
1400 Opus Place, Suite 400
Downers Grove, Illinois 60515

Dear Mr. Waninski:

We have recently completed the initial phase of our study to
analyze a change in the Main Steam Safety Valve (1/2MSO13A-D,
1/2MS014A~D, 1/2MS015A-D, 1/2MS016A~D, 1/2MS017A-D) setpoint
tolerance. The current system design is based on the setpoint
tolerance per Technical Specification 3/4.7.1 of #1%. We are
currently reviewing the affect of a change in the positive
tolerance to +3%.

our initial phase of the analysis was to evaluate the Main Steam
piping due to the higher pressure at the maximum safety valve
setpoint including positive tolerance. Piping, piping supports
and piping penetrations associated with subsystems 1/2 MS0l were
evaluated. Specifically the main steam piping from the MSIV to
containment penetration and the safety valve vent lines were
analyzed in detail. The analysis concluded that the existing
system configuration can accommodate a change in the main steam
safety valve tolerance to +3% without any modification.

The second phase of our evaluation is the affect of the tolerance
increase on the Auxiliary Feedwater system capacity. This
evaluation is currently ongoing and preliminary results are
expected by July 2, 1990.
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I1f you have any questions concerning this matter, please feel
free to contact either Mr. J. R. Meister at 312-269-6882 or me at
312-269-6708.

Yours very truly,

4 A Lt

J. G. Saltarelli
Senior Mechanical Project
Engineer

JGS:cl

Cepies:

F. G. Lentine

R. E. Querio

R. Pleniewicz

G. Groth

D. B. Wozniak

CHRON System/Mailroom Supervisor

R. J. Netzel/S. F. Putman
M. S. Leutloff
J. R. Meister
D. V. Radice

R. J. Rakowski

File Nos. 7.1, 7.5
JGS1/JGS104 .wp
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April 25, 1990 LEniv e o
RSA:90-039

Mr. E. D. Swartz

Subject: B/B Main Steam Safety Valve Setpoint Change Evaluation
with respect to SGTR analysis

Reference: Letter to W. Naughton from C. A. Moerke dated
March 13, 1990

Per PWR Systems request (Reference), NFS has evauated the proposal *o
relax the MSSV setpoints to +#3% as found and reset to +1% on the results of
the B/B SGTR Rev. ) analysis. NFS has determined there would be no impact on
SGTR. It did not decrease or Increase either margin to overfill case results
or offsite dose case results. The maximum pressure in the ruptured steam
generators for both licensing cases never reached the 1ift setpoint
corresponding to the lowest set MSSV with a -3% drift. Lift setpoints higher
than nominal likewise have no impact on the results of either SGTR case.

As found setpoints would have to drift to 1111 psig to impact the
SGTR resuits. At this 1i1ft pressure the MSSV would impact the margin to
overfill case, Lift at 1111 psig represents a -5.4% drift. More significant
impact would result from a drift below 1086.6 psig, especially for the offsite
dose case. Additional radionuclides would be released increasing the offsite
dose with this -B.7% drift on the lowest set MSSV.

Please note that the SGTR analysis of record was performed by
Westinghouse as documented in the FSAR. A SGTR analysis performed by NFS was
submitted to the NRC in August of 19B8. In April of 1990, NFS provided a
Revision 1 to the SGTR analysis, which superceded the previous report. It is
not known when the staff will complete its review and 1ssue an SER.
Currently, NFS has not received any staff questions concerning SGTR analyses.
Therefore, NFS recommends that the new MSSV setpoint tolerances also be
evaluated against the SGTR analysis of record in order that no delays will be
experienced in their implementation.
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Purpose of Report

This report documents the overpressure protection provided for the
Reactor Coolant System (RCS) in accordance with the ASME Boiler and
Pressure Vessel Code, Section I1I, NB~7300.

Description of Overpressure Protection
2.1 Overpressure protection is provided for the RCS and its compo-
nents to prevent a4 rise in pressure of more than 101 above the
system design pressure of 2485 psig, in accordance with NB-
7400. This protection is afforded for the following events
which envelope those credible events which could lead to over-
pressure of the RCS if adequate over pressure protection were
not provided.

l. Loss of Electrical Load and/or Turbine Trip

2. Uncontrolled Rod Withdrawal at Power

Loss of Reactor Coolant Flow
Loss of Normal Feedwater
Loss of Offsite Power to the Station Auxiliaries
2.2 The extent of the RCS is as defined in 10CFRSO and includes:

1. The reactor vessel including control rod drive mechanism
housings, '
—

2. The reactor coclant side of the steam generators.

3. Reactor coclant pumps.

4. A pressurizer attached to one of the reactor coolant loops.
5. Safety and relief valves.

6. The interconnecting piping, valves and fittings between
the priuncipal components listed above.

7. The piping, fittings and valves leading to connecting
auxiliary or support systems up to and including the
second isolation valve (from the high pressure side) on
each line.

2.3 The pressurizer provides volume surge capacity and is designed
to mitigate pressure increases (as well as decreases) caused
by load transients. A pressurizer spray system condenses
steam at a rate sufficient to prevent the pressurizer pressure
from reaching the setpoint of the power-operated relief valves
during a step reduction in power level equivalent to ten per~
cent of full rated load.

93%54A:1



The spray nozzle is located in the top head of the pressur-
izer. Spray is initiated when the pressure controlled spray
demand signal is above a given setpoint. The spray rate
increases proportionally with increasing compensated error
signal until it reaclies a maximum value. The compensated
error signal is the output of a propertional plus integral
contrcller, the input to which is an error signal based on the
difference betweten actual pressure and a reference pressure.

The pressurizer is equipped with 2 power-operated relief
valves which limit system pressure for a large power mismatch
to avoid actuation of the fixed high pressure reactor trip.
The relief valves are operated automatically or by remote
manual control, The operation of these valves also limits the
frequency of opening of the spring-loaded safety valves.
Reaotely operated stop valves are provided to isolate the

; ower-operated relief valves if excessive leakage occurs. The
relief valves are designed to limit the pressurizer pressure
to a value below the high pressure trip setpoint for all
design transients up to and including the design percentage
step load decrease with steam dump but without reactor trip.

Isolated output signals from the pressurizer pressure protec-
tion channels are used for pressure control., These are used
to control pressurizer spray and power-operated relief valves
in the event of increase in RCS pressure.

In the event of unavailability of the pressurizer spray or
power operated relief valves, and a complete loss of steam
flow to the turbine, protection of the RCS against overpres-
sure is afforded by the pressurizer s;Tety valves in conjunc~
tion with the steam generator safety valves and a reactor trip
initiated by the Reactor Protection System.

There are 3 safety valves with a minimum required capacity of
420,000 1b/hour for each valve at system design pressure plus
3% allowance for sccumulation, The pressurizer safety valves
are totally enclosed pop-type, spring loaded, self-activated
valves with back pressure compensation. The set pressure of
the safety valves will be no greater than system design pres-
sure of 2485 psig in accordance with section NB7511. The
pressurizer safety valves and pover operated relief valves
discharge to the pressurizer relief tank (PRT). Rupture disks
are installed on he pressurizer relief tank to prevent PRT
overpressurization.

Figure ] shows a schematic arrangement of the pressure reliev~
ing devices.

3.0 Sizing of Pressurizer Safety Valves
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The sizing of the pressurizer safety valves is based on analy-
sis of a complete loss of steam flow to the turbine with the
reactor cperating at 102% of Engineered Safeguards Design
Power. In this analysis, feedwater flow is alsoc assumed to be
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lost, and no credit is taken for operation of pressurizer
power operated relief valves, pressurizer level control sys-
rem, pressurizer spray system, rod control system, steamdump
system or steam line power operated relief valves, The reac~
tor is maintained at full power (no credit for reactor trip),
and steam relief through the steam generator safety valves is
considered., The total pressurizer safety valve capacity is
required to be at least as large as the maximum surge rate
into the pressurizer during this transient.

This sizing procedure results in a safety valve capacity well
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