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RS-03-047
February 28, 2003
U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001
Braidwood Station, Units I and 2
Facility Operating License Nos. NPF-72 and NPF-77
NRC Docket Nos. STN 50-456 and STN 50-457
Byron Station, Units I and 2
Facility Operating License Nos. NPF-37 and NPF-66
NRC Docket Nos. SIN 50-454 and STN 50-455
Subject:

Response to a Request for Additional Information Regarding a Technical
Specifications Change Request Revision to Technical Specification 3.7.1,
“Main Steam Safety Valves (MSSVs)”
—

Reference:

Letter from Keith R. Jury (Exelon Generation Company, LLC) to U.S.
NRC, “Request for Technical Specifications Change, Revision to
Technical Specification 3.7.1, ‘Main Steam Safety Valves (MSSV5),”
dated August 7, 2002

In the referenced letter, Exelon Generation Company, LLC (EGC) requested NRC
approval of proposed changes to Technical Specification (IS) 3.7.1, “Main Steam Safety
Valves (MSSVs),” of Facility Operating License Nos. NPF-72, NPF-77, NPF-37, and NPF66 for Braidwood Station, Units 1 and 2, and Byron Station, Units 1 and 2, respectively.
Currently, IS 3.7.1 requires the MSSVs to be operable as specified in Table 3.7.1-1,
“Operable Main Steam Safety Valves versus Applicable Power in Percent of Rated
Thermal Power,” and Table 3.7.1-2, “Main Steam Safety Valve Lift Settings.” With one or
more required MSSVs inoperable, reactor power must be reduced to less than or equal to
the applicable percent rated thermal power (% RTP) listed in Table 3.7.1-1 within four
hours. If power is not reduced to the applicable % RIP within four hours or if there are
one or more steam generators with less than two MSSVs operable, the unit must be
placed in Mode 3 within six hours and Mode 4 within 12 hours.
The proposed change revises the Limiting Condition for Operation (LCO), the associated
Conditions and Required Actions of TS 3.7.1, and the values in Table 3.7.1-1. The
proposed change revises the LCO by requiring five MSSVs per steam generator to be
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operable consistent with the accident analyses assumptions. The proposed change
modifies the associated Required Actions of 15 3.7.1 by adding a requirement to reduce
the Power Range Neutron Flux High reactor trip setpoint when one or more steam
generators with one or more MSSVs are inoperable. This additional requirement is
needed because, if there are inoperable MSSVs, it is necessary to limit the primary system
power during steady-state operation and Anticipated Operational Occurrences (AOOs) to
a value that does not result in exceeding the combined steam flow capacity of the turbine
(if available) and the remaining operable MSSVs.
—

During the NRC’s review of the requested change, a number of questions were raised and
the NRC subsequently requested that we provide additional information to support
justification of the proposed TS change. Our response to the NRC’s request is provided in
Attachment I.
Should you have any questions related to this matter, please contact J. A. Bauer at (630)
657-2801.
I declare under penalty of perjury that the foregoing is true and correct.

:::

Attachment I:

2~2~C3

________

Kenneth A. Ainger
Manager, Licensing
Midwest Regional Operating Group
Response to a Request for Additional Information Regarding a
Technical Specifications Change Request Revision to Technical
Specification 3.7.1, “Main Steam Safety Valves (MSSVs)”
—

Attachment I
Response to a Request for Additional Information
Regarding a Technical Specifications Change Request Revision to Technical
Specification 3.7.1, “Main Steam Safety Valves (MSSVs)”
—

The NRC requested that the following additional information be provided to support
justification of the proposed Technical Specification (TS) change addressed in a letter from
Keith R. Jury (Exelon Generation Company, LLC) to the U.S. NRC, “Request for Technical
Specifications Change, Revision to Technical Specification 3.7.1, ‘Main Steam Safety Valves
(MSSVs),” dated August 7, 2002. The information requests and our associated responses
are presented below.
1. Provide an example calculation to show that the maximum allowable power is 56% of the
rated thermal power when each steam generator has four operable MSSVs as proposed
in TS Table 3.7.1-1. The calculation should show that the Power Range Neutron Flux
High (PRNF-H) reactor trip is adequately accounting for overpressure prevention during
the applicable design-basis events at lower-power operation conditions.
—

ResDonse to Item 1
The maximum allowable power level in proposed IS Table 3.7.1-1, “Operable Main Steam
Safety Valves versus Maximum Allowable Power,” is calculated based on the method utilized
for the current TS that is specified in IS Bases 3.7.1, “Main Steam Safety Valves,” which is
essentially a heat balance equation. This method is consistent with the method described in
NRC Information Notice 94-60, “Potential Overpressurization of the Main Steam System,”
dated August 22, 1994. The maximum allowable power level of 56% was determined by the
following equation.
p
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where:
P
Q

= allowable power
= nominal Nuclear

level (% reactor thermal power): 65.7%
Steam Supply System (NSSS) power rating (including reactor
coolant pump heat): 3600.6 megawatt-thermal (MWt)
K = conversion factor: 947.82 (BTU/sec)/MWt
= minimum total steam flow rate of operable MSSVs per steam generator at the
highest MSSV opening pressure including tolerance and accumulation:
952.6 Ibm/sec
hfg = heat of vaporization for steam at the highest MSSV opening pressure including
tolerance and accumulation (from the American Society of Mechanical Engineers
(ASME) steam tables): 588.0 BTU/lbm
N = number of reactor coolant system loops: 4
The calculated high neutron flux (HNF) trip setpoint is 65.7% power; however, this value is
reduced 9% for instrument uncertainty which yields a final trip setpoint of 56.7% rounded to
56%.
As discussed in the response to Item 2 below, a sensitivity study has been performed by
Exelon Generation Company, LLC (EGC) to confirm that the calculated power and HNF trip
setpoint reductions are adequate. The case at 56% power was evaluated for the “rod
Page 1 of 5

Attachment I
Response to a Request for Additional Information
Regarding a Technical Specifications Change Request Revision to Technical
Specification 3.7.1, “Main Steam Safety Valves (MSSVs)”
—

withdrawal at power” (RWAP) event. Lower power cases were evaluated for both RWAP
and “loss of load” (LOL) events. The sensitivity study showed that acceptance criteria were
met.
2. Discuss the “plant specific sensitivity studies” that demonstrated that use of the simple
heat balance calculation is conservative at all power levels. This description should
discuss the calculational methods or computer codes used in the analysis and justify their
acceptability for supporting TS changes; list the design-basis events considered in the
analysis and identify the worst case used to determine the maximum allowable power
and the reduced PRNF-H reactor trip setpoints; include the values of input parameters
important to the analysis results and show their conservatism; and demonstrate that the
results of the plant specific analysis meet the applicable acceptance criteria.
Response to Item 2
Technical Specifications Task Force (TSTF) Standard IS Change Traveler, TSTF-235,
Revision 1, “MSSV Changes,” on which the proposed IS changes are based, identified two
requirements:
A. If one MSSV is inoperable and the moderator temperature coefficient (MTC) is negative
during a reactivity insertion event, only a reduction in power is required.
B. If one MSSV is inoperable and the MTC is positive, or more than one MSSV is inoperable
during a heatup event, a reduction in power and HNF trip setpoint is required.
As stated above, the maximum allowable power level in proposed IS Table 3.7.1-1,
“Operable Main Steam Safety Valves versus Maximum Allowable Power,” is calculated
based on the method utilized for the current IS that is specified in IS Bases 3.7.1, “Main
Steam Safety Valves,” which is essentially a heat balance equation. The maximum
allowable power level must be below the relief capacity of the operable MSSVs. The values
in IS Table 3.7.1-1 were calculated using this heat balance equation and were reduced by
an appropriate allowance to account for HNF trip channel uncertainty.
To confirm that the calculated power reduction is adequate, EGC performed a sensitivity
study and evaluated seven different cases. Note that the limiting overpressure events, as
discussed in TSTF-235, are LOL and RWAP. For the “loss of normal feedwater” (LONF) and
“loss of offsite power” (LOOP) events, turbine trip occurs after reactor trip, whereas for the
LOL event, the turbine trip is assumed to occur at event initiation. Therefore, the
primary/secondary power mismatch and resultant heatup and pressurization transient are
more severe for the LOL event than for LONF or LOOP events.
The current analyses of record (AOR) for the LOL and RWAP events were performed by
Westinghouse Electric Company (i.e. Westinghouse) using the LOFIRAN computer code.
For the sensitivity study, EGC used the same computer code, which has been installed and
utilized in accordance with EGC software control requirements. The input decks from the
AOR were modified to incorporate the changes described below. The current AOR assumes
100% power and all MSSVs operable.
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A. The first requirement identified by TSIF-235 is associated with a reactivity insertion event
with a negative MIC. The limiting event used in the sensitivity is RWAP.
Case 1
The input deck from the Byron/Braidwood Unit 2 (note that Unit 2 is the most limiting
unit for the RWAP event) 100% power case was modified to reflect a power level of
60% and one bank of MSSVs inoperable (i.e., one MSSV on each steam generator
inoperable). No reduction in the HNF trip setpoint was assumed. 60% power was
selected as it bounds the required reduction in power for one bank of MSSVs
inoperable as calculated by the heat balance equation and assumed a 2% uncertainty
associated with power measurement. The resultant peak secondary side pressure
was not acceptable.
Case 2
A second case was analyzed assuming 56% power and a corresponding reduction in
the HNF trip setpoint reduction. The 56% value assumes a 9% uncertainty
associated with a HNF trip setpoint reduction. This case showed acceptable results.
Based on these results, EGC proposed changes to the Byron Station and Braidwood
Station IS which require a reduction in the HNF trip setpoint for both negative and
positive MTC cases.
B. The second requirement identified by TSIF-235 is associated with a heatup event
exacerbated by a positive MTC. The limiting event used in the sensitivity study is LOL. A
RWAP case was also included in the sensitivity study to verify that the LOL event
remained bounding.
The input deck from the Byron/Braidwood Unit 1 LOL 100% power case was modified to
evaluate the below cases. Note that Unit I is the limiting unit for the LOL event since the
Unit 1 steam generators have a larger heat transfer area.
Case 3
Three banks of operable MSSVs, 24% power, 4% MSSV tolerance (note that the IS
requirement is 3%), and 9% HNF trip setpoint uncertainty. A 24% power level was
used for this case as it is the minimum power level for which three banks of MSSVs
are required (see proposed IS Table 3.7,1-1) and is conservative when compared to
higher power levels for this case since a reactor trip is received later in the transient.
Case 4
Two banks of operable MSSVs, 10% power, 4% MSSV tolerance, and 9% HNF trip
setpoint uncertainty. A 10% power level is used for this case for comparison
purposes with RWAP as that is the lowest power analyzed for the RWAP event.
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Case 5
Two banks of operable MSSVs, 10% power, 4% MSSV tolerance, 7.4% HNF trip
setpoint uncertainty. 7.4% uncertainty was chosen as it is the actual calculated trip
channel uncertainty.
The input deck from the Byron/Braidwood Unit 2 LOL 100% power case was modified to
evaluate the following case to confirm that Unit 1 remains the bounding unit for the LOL
event.
Case 6
Two banks of operable MSSVs, 10% power, 4% MSSV tolerance, 7.4% HNF trip
setpoint uncertainty.
The input deck from the Byron/Braidwood Unit 2 RWAP AOR 100% power was modified
to evaluate the following case to confirm that LOL remains the bounding event for peak
secondary pressure.
Case 7
Iwo banks of operable MSSVs, 10% power, 4% MSSV tolerance, 7.4% HNF trip
setpoint uncertainty.
Cases 3 and 4 peak secondary side pressure results were not acceptable; Case 4 being
more limiting. Cases 5 through 7 results were acceptable; Case 5 being the most limiting.
These seven cases are summarized in Table 1
Based on results of the sensitivity study, the proposed IS changes were verified to be
acceptable. Westinghouse was notified of the results of the EGC analysis. Westinghouse
performed similar calculations and independently verified that the proposed IS change is
appropriate for Byron and Braidwood Stations,
3. Discuss an analysis performed with acceptable methods and the worst case
consideration to show that the proposed reduced PRNF-H trip setpoints are adequate by
demonstrating that the results of the analysis meets the applicable acceptance criteria
specified in the Standard Review Plan with respect to the pressure limits and departure
from nucleate boiling ratio (DNBR) safety limits.
Response to Item 3
As discussed in the response to Item 2, a sensitivity study has been performed by EGC to
confirm that the calculated power and HNF trip setpoint reduction are appropriate for Byron
and Braidwood Stations. The sensitivity study confirmed that the proposed HNF trip
setpoints are adequate and all acceptance criteria were met; specifically, primary and
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secondary pressure remained below 110% of design pressure and DNBR limits were not
exceeded.
Table I
Main Steam Safety Valve
Sensitivity Study
Case Summary
Irans~nt
Unit
Power Level
Reduction in
HNF trip
setpoint
modeled
Assumed
HNF trip
channel
uncertainty
# Operable
MSSV Banks,
MSSV
Tolerance
Secondary
Pressure
Limit
Acceptable
Primary
Pressure
Limit
Acceptable
DNB Limit
Acceptable
,

ease 1
RWAP
Unit2
60%
No

f~ase2
RWAP
Unit2
56%
Yes

__________

_________

9%

9%

__________

4

4
________

5%

5%
__________

No

Yes
__________

Yes

Yes
__________

Yes

Yes
_________

Case
24% 3
LOL
Unit 1
_________

Yes
_________

9%

_________

3

Case 4
LOL
Unit 1
10%
Yes

4%
_________

No
__________

Yes
_________

Yes
_________

ease 6
LOL
Unit2
10%
Yes

,

Case 7
RWAP
Unit2
10%
Yes

_________

_________

_________

__________

_________

_________

_________

__________

9%

_________

2

________

Case 5
LOL
Unit 1
10%
Yes

_______

4%
_________

No
_________

Yes
_________

Yes
_________
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7.4%
_________

2
________

4%
_________

Yes
__________

Yes
_________

Yes
_________

7.4%
_________

2
_______

4%
_________

Yes
_________

Yes
_________

Yes
_________

7.4%
__________

2
________

4%
__________

Yes
___________

Yes
__________

Yes
__________

