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In Reference 1, Constellation Energy Generation, LLC (CEG) requested an amendment to
Facility Operating License Nos. NPF-72 and NPF-77 for Braidwood Station, Units 1 and 2
(Braidwood). CEG provided responses to an initial request for additional information in
Reference 4. The proposed amendment is to change Technical Specifications (TS) Surveillance
Requirement (SR) 3.7.9.2 to support an Ultimate Heat Sink (UHS) TS temperature limit that
would reflect the diurnal effect that weather conditions have upon the UHS.

In Reference 2, the NRC requested additional information that is needed to complete the review
of the license amendment request. The requested information was identified during the
regulatory audit (Reference 3) supporting this proposed amendment. In response to this
request for additional information, CEG is providing the attached information.

CEG has reviewed the information supporting the finding of No Significant Hazards
Consideration, and the Environmental Consideration, that were previously provided to the NRC
in Reference 1. The additional information provided in this submittal does not affect the bases
for concluding that the proposed license amendment does not involve a significant hazards
consideration. In addition, the information provided in this submittal does not affect the bases for
concluding that neither an environmental impact statement nor an environmental assessment
needs to be prepared in connection with the proposed amendment.

There are no regulatory commitments contained in this letter. Should you have any questions
concerning this letter, please contact Brian Seawright at (779) 231-6151.

| declare under the penalty of perjury that the foregoing is true and correct. Executed on the
17th day of April 2026.

Respectfully,

. Digitally signed by Steinman, Rebecca Lee
Stel nman, Rebecca Lee Date: 2026.04.17 12:07:57 -05'00'

Rebecca L. Steinman
Senior Manager — Licensing
Constellation Energy Generation, LLC

Attachment: Response to Final Request for Additional Information

cc: Regional Administrator- NRC Region Il
NRC Senior Resident Inspector — Braidwood Nuclear Power Station
lllinois Emergency Management Agency — Department of Nuclear Safety



ATTACHMENT
Response to Final Request for Additional Information

By application dated December 20, 2024 (Agencywide Documents Access and Management
System (ADAMS) Accession No. ML24355A058), as supplemented by letter dated March 20,
2026 (ML26079A348), Constellation Energy Generation, LLC (CEG,; the licensee) submitted a
license amendment request (LAR) for Braidwood Station, Units 1 and 2 (Braidwood). The
proposed amendment is to change Technical Specifications (TS) Surveillance Requirement
(SR) 3.7.9.2 to support an Ultimate Heat Sink (UHS) TS temperature limit that would reflect the
diurnal effect that weather conditions have upon the UHS.

The U.S. Nuclear Regulatory Commission (NRC) staff determined that the following information
is needed to complete its review.

EMIB Audit Question 1 (Audit Question 12) — Essential Service Water (SX) System and
the Component Cooling Water (CC) Hydraulic Capacity and Operator Isolation of
Non-Essential Loads

LAR References: Section 2.2.3, “SX System Capability”; Section 2.2.5, “CC System Heat Load
& Temperature Response”

e Confirm whether the loss of a single SX pump (worst single failure scenario identified by
CETI) has been analyzed, and whether the thermal-hydraulic results presented in the
LAR remain bounding for CC temperature limits (< 110 °F during normal operation and
< 128 °F post-accident).

e Discuss the impact on CC system temperatures if non-essential loads are not promptly
isolated and must be manually isolated via MOV-1(2)CC9415. Provide the expected
timeframe for isolation and how delays could challenge CC thermal margin.

Response
Part 1:

The scenario with one (1) Essential Service Water (SX) pump on the loss of coolant accident
(LOCA) Unit providing cooling for two Engineered Safety Feature (ESF) trains in operation has
been modeled in Design Analysis BRW-99-0481-M, Rev. 3B. Unit 1 is conservatively chosen as
it supports both trains of the Main Control Room Ventilation (VC) refrigeration units during an
accident scenario. Results show that in this condition, the SX system can supply sufficient flow
during the analyzed accident scenario, without exceeding the runout flowrate and maintaining
margin above the NPSHTr for the pump. The calculation results also show that flows to certain
components are below their UFSAR Table 9.2-11 described nominal flow values, but these
components meet their acceptable flow values for safe operation. Therefore, the thermal-
hydraulic results of the SX and Component Cooling Water (CC) temperature limits referenced in
the LAR currently remain bounded and acceptable for this single-failure scenario. Specific
safety components and further justification are discussed in the Component Justification section
below.

In order to bound all future scenarios, including the potential of additional heat exchanger tube
plugging, additional analysis is needed. A solution to increase the flow to safety components is
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to evaluate usage of the SX system cross-tie. A case (Case 1B of BRW-99-0481-M) was run
with the SX system cross-tie valves open. This allows flow from the operating Unit 2 SX pump to
supplement the reduced Unit 1 flows that was dispositioned below. With the cross-tie
implementation, only three components are still receiving flows that are below their UFSAR
Table 9.2-11 nominal values: 1A Chemical and Volume Control System (CV) Pump gear oil
cooler, 1B CV Pump gear oil cooler, 1B S| Pump lube oil cooler. Options for additional plant
changes to ensure adequate cooling to these components include, but are not limited to,
evaluating and lowering the acceptable amount of plugged tubes for these specific heat
exchangers, or adjusting the set throttled position for valves during surveillance testing. The
bounding plant updates required for this scenario will be incorporated into the Braidwood Design
Basis and are tracked through the Corrective Action ATls 4880091-05 and 4880091-06.

The scenario evaluated in this response entails 2 ESF Trains in operation, with 2 Residual Heat
Removal (RHR) heat exchangers aligned for post-LOCA Cold Leg Recirculation. If the Unit 0
CC heat exchanger (common service heat exchanger) is aligned to the accident Unit, both RHR
heat exchangers will be aligned to the accident Unit. This is the limiting scenario for post-LOCA
heat removal with one SX pump available. EC 367204 documents that with two ESF trains in
operation, the CC flow to the RHR heat exchangers will be lower than 5000 gpm. Therefore,
operators will close valve 1CC9415 per the steps in Procedure 1BWEP ES-1.3. Procedure
1BwEP ES-1.3 provides the necessary instructions for transferring the Emergency Core Cooling
System (ECCS) and Containment Spray System to the containment sump recirculation mode.
Since electrical power is available to both ESF trains in the evaluated scenario, valve 1CC9415
will be closed from the Main Control Room with minimal delay, isolating the non-essential
service loads for the CC heat exchanger.

The CC heat exchanger safety loop loads include the RHR heat exchanger as the significant
load, and additionally the RHR pump seal packages and the heat load from the CC pumps. The
peak heat removal requirement for the RHR heat exchanger is 32,057.5 Btu/s, or

115.41 MBtu/hr. Attachment 2 of BRW-97-1072-M, Rev. 7, “Component Cooling Heat Exchanger
Tube Plugging Evaluation” denotes heat loads inputs for the other CC safety loop loads. With
these values, the heat removal requirement for each CC heat exchanger to SX was determined
to be 116.5 MBtu/hr.

A Proto-HX case was run for the CC heat exchanger utilizing an SX inlet temperature of 104°F
and a CC outlet temperature of 128°F, a heat removal rate of 116.5 MBtu/hr. Per Figure 6A of
EC 367204, an approximate average of 5,100 gpm of CC flow is supplied to each of the two CC
heat exchangers with the CC9415 valve closed. The number of active tubes is considered as
the worst actual tube plugging documented in Calculation BRW-97-1072-M, Rev. 7. This results
in a required SX flow of 6,020 gpm to the CC heat exchanger.

For this accident scenario, BRW-99-0481-M, Rev. 3B modeled the SX flow to the Unit 0 and
Unit 1 CC heat exchangers with the required SX flow value, in addition to a 30 gpm margin for
GAIA fuel heat load considerations. Case 1 of BRW-99-0481-M models the accident aligned CC
heat exchangers (Unit 0 and Unit 1) being throttled to this 6050 gpm, and no other manipulated
components. Case 1A additionally throttles the non-accident CC heat exchanger (Unit 2) to
4000 gpm, to account for shutdown expected flow to the CC heat exchanger based on
procedure 1/2BwWEP-0, Rev. 308, Attachment B, Step 4b. This procedure provides actions to
verify proper response of the automatic protection systems following manual or automatic
actuation of a Reactor Trip or Safety Injection, to assess plant conditions, and to identify the
appropriate recovery procedure. Attachment B is guidance for Balance of Plant verification,
which is used to verify equipment status, not covered by the main body, following a Safety
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Injection (SI) signal and actions to adjust the SX007 valves as required. Case 1A results of
BRW-99-0481-M to show that all critical component SX flows are adequate.

Component Justification (in accordance with UFSAR Table 9.2-11):

e CC Heat Exchangers

As described above, the CC Heat Exchangers will have the needed SX flow in order to not exceed
the 128°F post-accident temperature limit.

e SX Pump Lube Oil Coolers

EC 619171 documents the SX pump operation is not degraded with no cooling flow through the
lube oil cooler. Therefore, a reduction in cooling water flow to the SX pump lube oil cooler does
not have adverse consequences.

e SX Pump Cubicle Coolers

BRW-99-0481-M, Rev. 3B results show that the Unit 1 SX Pump cubicle coolers are receiving
under 105 gpm, by less than 2 gpm to each pump. The tube plugging design basis analysis,
Calculation BRW-08-0097, Rev. 1B shows available margin to maximum allowed tube plugging
of 15.1%. Considering the available margins and the actual tube plugging, the design function of
the cubicle coolers is not degraded by the ~2% SX flow reduction.

o Auxiliary Feedwater (AF) Pump (Motor Driven) Lube Qil Coolers
BRW-99-0481-M, Rev. 3B results show that the component is receiving adequate SX flow.

e AF Pumps (Diesel Driven) Coolers

The scenario of interest has two ESF trains in operation; therefore, the motor driven AF pump is
running during the postulated scenario. The lube oil cooler for the motor driven AF pump
supports the pump operation with reduced SX flow. One AF pump is designed to provide
required AF flows. Lower SX flows to the Diesel Driven AF pump skid will not impact the results
of the accident analysis, even if the AF pump Diesel Engine trips.

e CV Pump Coolers
BRW-99-0481-M, Rev. 3B results show that the CV Pump lube oil coolers and the CV Pump
cubicle coolers are receiving adequate flow.

The CV Pump gear oil coolers are receiving flows up to 8 gpm below the nominal value of 25
gpm. Calculation BRW-15-0023-M, Rev. 0 shows that the gear oil cooler is modeled with a tube-
side (SX) flow of 25 gpm and an SX inlet temperature of 106°F. For the first 36 hours in this
accident scenario, the maximum SX temperature is 104°F. Furthermore, the maximum oil
temperature is analyzed as 170°F; however Assumption 3.4 of BRW-15-0023-M notes that the
actual vendor maximum allowable temperature of the oil is up to 180°F. Case 1 of
BRW-15-0023-M was also accepted with 9/40 tubes plugged for the CV pump gear oil cooler.
Due to the margin available with these noted conditions, the reduced SX flow to the CV pump
gear oil coolers is acceptable in this scenario.

e Emergency Diesel Generator (EDG) Jacket Water Coolers

For the EDG Jacket Water heat exchanger, the surveillance verifies the flow is above the design
flow of 1650 gpm. The tube plugging analysis for the EDG jacket water heat exchanger,
Calculation BRW-99-0306, Rev. 2, considers the heat load associated with the engine operating
at 110% rated load and uses the SX flow of 1,650 gpm. The EDG rated load is 5,500 KWe and
the 110% load is 6,050 KWe. The actual post-LOCA load profile for the EDGs is a maximum of
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4,884 KWe per Calculation 19-T-6, Rev. 9, Table 6.1 for the 1A EDG. Considering a
conservative actual load of 5,000 KWe, and assuming a linear relationship between the required
SX flow and the EDG loading, the required SX flow is 1,364 gpm. Therefore, the reduced SX
flow to the EDG Jacket Water heat exchanger from BRW-99-0481-M exceeds the required SX
flow and is acceptable.

e Spent Fuel Pit Pump Cubicle Coolers

The worst single failure with regards to SX flow considers a LOCA with a loss of off-site power
(LOOP). The Spent Fuel Pool Cooling pumps are fed from non-ESF electrical power. In a LOOP
scenario, these pumps are not powered and there is no Spent Fuel Pool water flow through the
Spent Fuel Pit Pump Cooling Heat Exchanger. Therefore, there is no heat load input from the
Spent Fuel Pool, and the reduced SX flow to the cubicle coolers is acceptable.

e Sl Pump Coolers

The SI Pump lube oil cooler (also known as bearing oil coolers) SX flow averages between the
two trains to 26 gpm, which is below the nominal value of 33 gpm. A ProtoHX run was
conducted for the oil cooler with an SX intake temperature of 104°F, a design basis 5/40 tubes
plugged (per BRW-15-0023-M, Rev. 0), and an SX flow of 28.05 gpm. This ProtoHX run showed
acceptable results for a maximum oil temperature of 160°F. Byron Calculation BYR-95-074
(using the same coolers as Braidwood) noted that a bearing oil inlet temperature less than
180°F is acceptable and the pump can be considered operable. With the margin in the 20°F
differential between the ProtoHX results and the maximum acceptable oil temperature, the
BRW-99-0481-M, Rev 3B average SX flow results of ~26 gpm for each S| pump lube oil cooler
is acceptable.

BRW-99-0481-M, Rev 3B results show that the Unit 1 SI Pump cubicle coolers are receiving
under 45 gpm, by less than 5 gpm to each pump room cubicle cooler. The tube plugging design
basis analysis (BRW-08-0097-M, Rev 001) shows available margin to maximum allowed tube
plugging of over 11%. Considering the available margins and the actual tube plugging of these
heat exchangers, the design function of the cubicle coolers is not degraded by the ~10% SX
flow reduction.

e Containment Spray (CS) Pump Cubicle Coolers
BRW-99-0481-M, Rev 3B results show that the CS Pump cubicle coolers are receiving
adequate SX flow.

e Positive Displacement Pump (PDP) Cubicle Coolers
BRW-99-0481-M, Rev 3B results show that the PDP cubicle coolers are receiving adequate SX
flow.

¢ RHR Pump Cubicle Coolers
BRW-99-0481-M, Rev 3B results show that the RHR Pump cubicle coolers are receiving
adequate SX flow.

e Reactor Containment Fan Coolers (RCFC) SX Water Coils

Per the BRW-99-0481-M, Rev 3B results, each RCFC SX water coil receives at least 1080 gpm
per coil, with a UFSAR Table 9.2-11 required SX flow of 1330 gpm per coil. The design basis
analysis for Containment Integrity (CN-CRA-10-54, Rev 2B) assumes one ESF train in
operation, therefore two of the four RCFCs (i.e. 50% SX flow capacity) are credited in the
analysis. This equates to a needed flow of 5220 gpm, compared to the 9014 gpm currently
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supplied to RCFCs. Furthermore, the LOCA peak Containment pressure and temperature occur
during the ECCS Injection Phase. The SX flow results in BRW-99-0481-M are representative of
flow during ECCS Recirculation. Therefore, the peak calculated Containment pressure and
temperature are not impacted. The reduction in flow to the RCFCs during the ECCS
recirculation phase is more than compensated by the availability of four (4) RCFCs. Therefore,
this reduction in SX flow is not adverse.

e Primary Containment Refrigeration Unit
Per UFSAR Table 9.2-1, these are only used in Normal Operation, and not during LOCA or LOOP.
Therefore, any reduced SX flow is acceptable.

e Control Room Refrigeration Unit (VC Chiller)

SX is used to cool the condenser side of the Control Room Refrigeration Units (also known as
VC Chillers). The design basis analysis for VC Chiller Condenser Tube Plugging, Calculation
WO-308, shows that only one chiller is required to supply adequate heat rejection (i.e. each
train is 100% capacity). This calculation analyzed the component using an SX temperature of
106°F at a flow of 950 gpm and over 20% of tubes plugged. BRW-99-0481-M, Rev 3B results
show that for this scenario, the combined SX flow to the two VC chillers is over 1300 gpm.
Although each individual condenser is not receiving 950 gpm, this combined flow is acceptable
due to two chillers providing cooling, and because of the tube plugging margin available on the
condensers.

Part 2:

In response to a Large Break Loss of Coolant Accident (LOCA), valves 1/2CC9415 are used to
isolate Component Cooling non-essential loads (Service Loop, which includes Spent Fuel Pool
Cooling HX, Letdown HX, RCPs, Waste Gas Compressor, and Radwaste Evaporators) from the
Safety Related loads (RHR Train and Safety Loop) prior to establishing ECCS Recirculation
from the Containment Recirculation sump. These valves are designed to be operated remotely
from the Main Control Room (MCR).

Valves 1/2CC9415 are powered from Electrical Divisions 11 (Unit 1) and 21 (Unit 2). In a design
basis LOCA scenario with failure of power to the Division 11/21 buses, for example the 1A/2A
Emergency Diesel Generator fails to start, the 1/2CC9415 valve will not have power and will
need to be closed locally using the handwheel. Valves 1/2CC9415 are 16-inch motor operated
gate valves. While manual closure (from the MCR) of the valve has been tested to take less
than 2 minutes, local valve operation will take significantly longer. The performance time to
conduct closing the valves is 57.78 minutes, with an available operation time of 78.5 minutes,
based on CC pump run-out limitations. This performance time is documented as Time Critical
Action (TCA) #41, which is governed by procedure OP-AA-102-106, Rev 9. The purpose of this
procedure is to provide governance regarding identification, control, validation, and
documentation requirements of the Operator Response Time Program, which encompasses
Time Critical Actions and is based on PWROG-16030-NP, Rev 1, Time Critical Action/Time
Sensitive Action Program Standard. The validation of Operator Response Times is documented
through Attachment 1 of this procedure. The TCA #41 response time was validated by
completion of Attachment 1, supported by a corresponding simulator scenario. The validation
was performed by two separate MCR crews (at minimum staffing) and two different Equipment
Operators (EO). The validated steps include the time for a MCR Operator to reach step 11 in
1/2BWEP-0, Rev 308 to dispatch an EO, the time to travel to the CC9415 valve, and the
estimated valve closure time.
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Under this same scenario with failure of one EDG, one CC pump will not have power. During
this period, only one CC pump will be running while supplying flow to the Safety Related and
Non-Essential CC loads. The CC flow to the RHR heat exchanger will be below 5,000 gpm.
Emergency Operating Procedures 1/2BWEP ES-1.3, Rev 305 include steps to isolate Non-
Essential CC loads, when the CC flow rate to the RHR Heat Exchanger is below 5,000 gpm, by
closing valve 1/2CC9415. In the time period between establishing CC flow to the RHR heat
exchanger and closure of valve 1/2CC9415, the CC temperature will be maintained within the
128°F evaluated value for post-LOCA conditions as shown in Case 5 of BRW-97-1072-M,

Rev. 7.

In the case of a LOCA and LOOP, with a single failure of a single SX pump, one SX pump will
feed two CC heat exchangers to remove the required heat load from two trains of Engineered
Safety Equipment in operation. The required SX flow is determined based on the required heat
load to be removed to maintain CC temperature at or below the post-LOCA analyzed value of
128 °F. Since electrical power is available to both ESF trains in the evaluated scenario, valve
CC9415 will be closed from the Main Control Room with minimal delay, isolating the non-
essential service loads for the CC heat exchanger. Therefore, this scenario does not challenge
CC thermal margin.

EMIB Audit Question 2 (Audit Question 13) — GAIA Fuel Transition and SX/CC Thermal
Margin

LAR References: Section 2.2.6, “Containment Response and ECCS Sump Conditions”;
Section 3.5, “Accident Analyses — Framatome Fuel Implementation”

e Confirm whether higher decay heat from GAIA fuel could cause SX/CC system
temperatures to exceed the limits assumed in the LAR.

e Discuss the thermal impact of GAIA fuel on SX and CC performance, particularly under
elevated UHS conditions and delayed isolation scenarios.

Response
Part 1:

The methodology used by Braidwood to calculate core decay heat is independent of fuel design.
The increase in heat load from the GAIA fuel is due to the higher Core Stored Energy.

The Ultimate Heat Sink thermal performance analysis, ATD-0109, Rev. 5, includes a sensitivity
case with a 1% increase in heat load. The 1% heat load increase is higher than the heat load
added by the increase in Core Stored Energy for the GAIA fuel calculated in FS1-0067690,
Rev 2. The 1% increase has been evaluated for the entire 30-day period following a LOCA.

The maximum UHS initial temperatures in the proposed Diurnal curve are representative of the
maximum allowable initial temperatures with a 1% increase in the heat load. Although not all
start times were run with the 1% increase in heat load, the sensitivity runs performed result in
the same initial UHS temperatures at bounding times for the maximum 36-hour temperature
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(104°F) and maximum 30-day temperature limits (106°F). Therefore, the GAIA fuel transition
does not result in SX or CC temperatures that will exceed the limits assumed in the LAR.

Part 2:

The thermal impact of GAIA fuel on SX and CC performance under elevated UHS conditions is
bounded by the existing Ultimate Heat Sink thermal performance analysis. In a LOCA scenario,
the maximum CC outlet temperature of 128°F was evaluated with a higher heat load in
BRW-97-1072-M, Rev. 7, “Component Cooling Heat Exchanger Tube Plugging Evaluation”,
which bounds the increase due to the GAIA fuel. This is also applicable for delayed isolation
scenarios, as the isolation of non-essential components is not credited in the higher heat load
cases.

EMIB Audit Question 3 (Audit Question 14) — CC-Connected System Dynamics at Elevated
Temperatures

LAR References: Section 3.3, “Discussion of Higher UHS Temperature During Plant Operation”;
Section 3.4, “Other Analyses — GL 96-06 Considerations”

¢ Confirm that the existing GL 96-06 analyses remain bounding for CC supply
temperatures up to 110 °F during normal operation, and that no new waterhammer or
dynamic effects challenge SX/CC operability under these conditions.

Response

Note: The Unit 1 and Unit 2 Containment penetrations have the same number.

The containment penetrations for CC piping that serve equipment inside the Containment
Building are protected from over pressurization by design features. These design features are
not impacted by the CC supply temperature of 110 °F during normal plant operation.

Containment penetration P-21 provides the CC return flow path from the Containment
penetrations cooling line and the Reactor Coolant Pump (RCP) motor bearing oil coolers. The
penetration is isolated by gate valves 1/2CC9416 (inside containment) and 1/2CC9414 outside
containment. These valves close on a Phase B Containment isolation signal. Pressure in the
piping between the inboard and outboard isolation valves is relieved by a check valve to the
piping section upstream of the inboard isolation valve. The containment piping upstream of the
inboard isolation valves is protected by a relief valve set at 150 psig.

Containment penetrations P-48 and P-22 provide the CC supply and return flow path
respectively, for the Excess Letdown heat exchangers. The containment isolation valves for
these penetrations, 1/2CC9437A for the supply line and 1/2CC9437B for the return line, are
both located outside Containment. These valves are in closed position during normal plant
operation and receive a Phase A Containment isolation signal (Containment pressure 3.4 psig).
The piping inside containment is protected from over pressurization by relief valves
(1/2CC9428A/B) set at 150 psig.
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Containment penetration P-24 provides the return flow path from the reactor coolant pump
thermal barrier heat exchangers. This penetration is isolated by valves 1/2CC9438 (inside
containment) and 1/2CC685 (outside containment). These valves receive Phase B Containment
Isolation signal. Pressure in the piping between the inboard and outboard isolation valves is
relieved to the containment piping section by a check valve (1/2CC9518).

Containment penetration P-25 provides the CC supply flow path to the reactor coolant pump
motor oil coolers, thermal barrier heat exchangers, and the Containment Penetrations. The
penetration is isolated by a check valve, 1/2CC9486, inside containment and by gate valves
1/2CC9413A/B, both outside Containment. The isolation valves outside containment close on a
Phase B Containment isolation signal (Containment pressure 20 psig). Over pressurization will
not occur between the two closed isolation valves because the valves are located outside
containment.

The RCFCs are cooled by the SX system. The RCFC tubes and the attached SX piping have
been evaluated for water hammer in response to Generic Letter 96-06. The analysis completed
in support of the Diurnal Curve UHS temperature License Amendment request uses an SX
temperature of 104 °F. The CC system does not interface with the SX supply to the RCFCs.
Therefore, the higher CC system temperature during normal plant operation does not affect the
RCFC water hammer analysis.
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