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10 CFR 50.90 

Subject: License Amendment Request to Revise Technical Specifications 3.7.9, "Ultimate 
Heat Sink (UHS)" 

In accordance with 10 CFR 50.90, "Application for amendment of license, construction permit or 
early site permit," Exelon Generation Company, LLC, (EGC) requests amendments to Renewed 
Facility Operating License Nos. NPF-72 for Braidwood Station, Unit 1 and NPF-77 for 
Braidwood Station, Unit 2. The amendment request proposes to revise the ultimate heat sink 
inventory verification from a level-based to volume-based. 

Attachment 1 provides a description of the proposed change, technical and regulatory 
evaluation, and environmental consideration of the proposed change. Attachment 2 provides 
the existing Technical Specifications (TS) page marked-up to show the proposed TS change. 
Attachment 3 provides TS Bases page marked up to show the associated TS Bases change 
and is provided for information only. 

The proposed change has been reviewed by the Braidwood Station Plant Operations Review 
Committee in accordance with the requirment of the EGC Quality Assurance Program. 

EGC requests approval of the proposed license amendment request within one year of this 
submittal date; i.e., by September 11, 2020. Once approved, the amendments shall be 
implemented within 60 days. 

In accordance with 10 CFR 50.91, "Notice for public comment; State consultation," 
paragraph (b ), EGC is notifying the State of Illinois of this application for license amendment by 
transmitting a copy of this letter and its attachments to the designated State of Illinois official. 

There are no regulatory commitments contained in this letter. Should you have any questions 
concerning this letter, please contact Ms. Lisa M. Zurawski at (630) 657-2816. 
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I declare under penalty of perjury that the foregoing is true and correct. Executed on the 11th 
day of September 2019. 

Dwi Murray 
Senior Manager - Licensing 
Exelon Generation Company, LLC 
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2. Markup of Technical Specifications Pages 
3. Markup of Technical Specifications Bases Pages (For Information Only) 

cc: NRC Regional Administrator, Region Ill 
NRC Senior Resident Inspector, Braidwood Station 
Illinois Emergency Management Agency - Division of Nuclear Safety 
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ATTACHMENT 1 
Evaluation of Proposed Change 

1.0 SUMMARY DESCRIPTION 

This evaluation supports a request to amend Renewed Facility Operating Licenses Nos. 
NPF-72 and NPF-77 for Braidwood Station, Units 1 and 2, (Braidwood) to revise Technical 
Specifications (TS) 3.7.9, "Ultimate Heat Sink (UHS)." The proposed change revises TS 
Surveillance Requirement (SR) 3.7.9.3 to replace the requirement of verifying the UHS 
inventory based on UHS bottom level to verification based on UHS volume. This revision is in 
alignment with NUREG-1431, Standard Technical Specifications - Westinghouse Plants, TS SR 
3.7.9.1 bases guidance. The UHS is common to both Braidwood units. The proposed change 
will more accurately reflect the specific requirements of the UHS design bases. 

2.0 DETAILED DESCRIPTION 

The proposed change will revise TS SR 3.7.9.3 to replace the requirement to verify UHS 
inventory from using the UHS bottom level to using the UHS volume. The minimum required 
UHS volume of 555.8 acre-feet is established by Braidwood Calculation ATD-0109, "Thermal 
Performance of Ultimate Heat Sink During Postulated Loss of Coolant Accident," Revision 4 
(Reference 4 ). 

Current TS SR 3.7.9.3 states: 

Verify bottom level of UHS is .:s. 584 ft MSL. 

Revised TS SR 3.7.9.3 will state: 

Verify UHS contains a water volume of~ 555.8 acre-feet. 

3.0 TECHNICAL EVALUATION 

The Braidwood Station's UHS consists of an excavated essential service cooling pond (ESCP) 
integral with the main Braidwood cooling pond. The main cooling pond is surrounded by a 
system of dikes and is excavated to elevation 590 feet (Figure 3). The ESCP is a Category I 
6-feet-deep pond excavated to a bottom elevation of 584 feet (Figures 3, 4, and 5) within the 
main cooling pond. The excavation is made such that the essential pond remains intact in the 
event of failure of the Category 11 retaining dikes impounding the main cooling pond (Figures 1 
and 2). The ESCP is designed to provide sufficient water volume to both units for a minimum 
30-day period with one unit post-accident and the other unit in an orderly shutdown without 
requiring makeup water in accordance with Regulatory Guide 1.27, Ultimate Heat Sink for 
Nuclear Power Plants, Revision 2, January 1976 (Reference 2). 

The ESCP is approximately rectangular, with a gross design surface area of approximately 
96 acres and a gross design capacity of approximately 556 acre-feet (Reference 4) with water 
level at elevation 590 feet. Under normal conditions, the ESCP is indistinguishable from the 
remainder of the Braidwood cooling pond (Figure 1 ). The ESCP cooling water intake structure 
is located at the northwest corner of the ESCP and the discharge structure for essential service 
water is at the southern end of the ESCP (Figure 3). The floor of the intake structure is at 570 
feet 2 inches elevation, about 14 feet below the bottom of the UHS. An engineered slope of 
1 (Vertical): 10 (Horizontal) leads from the UHS to the intake structure (Figure 4 ). 
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ATTACHMENT 1 
Evaluation of Proposed Change 

In accordance with SR 3.7.9.3, a survey of the ESCP is performed on a frequency in 
accordance with the Surveillance Frequency Control Program to verify the bottom elevation of 
the ESCP is 584 feet or less utilizing Procedure BwVSR 3.7.9.3, Braidwood Cooling Lake 
Hydrographic Survey (Reference 5). Procedure BwVSR 3.7.9.3 also validates the water level of 
the UHS is higher than or equal to 590 feet in accordance with SR 3.7.9.1 . 

Surveillance Requirements (SR) 3.7.9.1 and 3.7.9.3, performed together, validate the design 
values for the top and bottom level of the UHS pond . Considering the design slope of the side 
of the ESCP, the design basis analysis for the UHS temperature calculates a volume of cooling 
water in the UHS (Reference 4). The design volume capacity for the UHS with the water level 
at elevation 590 feet is 555.8 acre-feet. The analysis adjusts this value using the UHS 
effectiveness value of 82.3% (Reference 4). Currently, validation of the top and bottom 
elevations supports the calculated volume of the UHS that is used in the design basis analysis. 

The hydrographic survey conducted in surveillance procedure BwVSR 3.7.9.3 also determines 
the water volume of the ESCP below elevation 590 feet. The most recent surveillance was 
performed in March 2019 and shows an average UHS depth elevation of 583.7 feet which is 
below the 584 feet elevation. The actual gross water volume below elevation 590 feet has been 
determined to be 597.9 acre-feet. The measured volume of 597.9 acre-feet is larger than the 
design value of 555.8 acre-feet. The greater measured volume value is largely due to the water 
volume below elevation 584 feet and the modification that restored the surface area and 
expanded the 590 feet elevation boundary on the eastside of the UHS (Reference 6). 

Considering the current SR 3.7.9.3 criteria, if the bottom elevation is determined to be above 
elevation 584 feet, the Ultimate Heat Sink is inoperable even if the UHS volume meets the 
minimum value assumed in the design basis analysis. 

The volume of cooling water in the UHS is the critical parameter for the UHS post-accident 
temperature analysis. Changing the acceptance criteria for SR 3.7.9.3 to a volume-based value 
of 555.8 acre-feet or greater continues to support the cooling water volume assumption in the 
design analysis. Over the life of the plant, there is a potential for loss of storage capacity due to 
sedimentation in the ESCP. Continued periodic survey of the bottom elevation as part of the 
ESCP surveillance will detect changes in bottom elevation. 

The Essential Service Water System (SX) takes suction from the UHS at the Lake Screen 
House Intake Structure (Figure 6) and supplies the SX pumps at the Auxiliary Building elevation 
530 feet above mean sea level where the SX pumps supply the safety related loads and 
components required for safe shutdown. The proposed change does not impact the top 
elevation of 590 feet for the ESCP and retains SR 3.7.9.1 for verifying the top level of the UHS. 
Therefore, the proposed change does not impact the Net Positive Suction Head analysis for the 
Essential Service Water pumps. 

The proposed TS change more accurately reflects the requirements of the design bases by 
requiring a volume-based inventory validation . Additionally, a volume-based acceptance 
criterion eliminates impact from variations in bottom elevation measurement. The proposed 
change has no impact on plant operation, nuclear safety, or the health and safety of the public 
because it does not change the required basis (minimum inventory); therefore, the proposed 
change is acceptable. 
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ATTACHMENT 1 
Evaluation of Proposed Change 

Figure 1 - Essential Service Cooling Pond delineated from the Main Cooling Pond 
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ATTACHMENT 1 
Evaluation of Proposed Change 

Figure 2 
(UFSAR Figure 2.4-34) 
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ATTACHMENT 1 
Evaluation of Proposed Change 

Figure 3 
(UFSAR Figure 2.4-47) 
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ATTACHMENT 1 
Evaluation of Proposed Change 

Figure 4 
(UFSAR Figure 2.4-48) 
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ATTACHMENT 1 
Evaluation of Proposed Change 

Figure 5 
(Drawing S-62 Rev. P) 
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ATTACHMENT 1 
Evaluation of Proposed Change 

Figure 6 
(Section from Drawing M-19) 
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ATTACHMENT 1 
Evaluation of Proposed Change 

4.0 REGULATORY EVALUATION 

Braidwood Updated Final Safety Analysis Report (UFSAR) Section 9.2.5, "Ultimate Heat Sink," 
provides a detailed discussion of Braidwood's compliance with the applicable regulatory 
requirements and guidance. 

The proposed change: 

a. Does not alter the design or function of any system; 

b. Does not result in any change in qualifications of any component; and 

c. Does not result in the reclassification of any component's status in the areas of 
shared, safety-related, independent, redundant, and physically or electrically 
separated. 

4.1 Applicable Regulatory Requirements/Criteria 

10 CFR 50 .36(b) requires : Each license authorizing operation of a . .. utilization facility . .. will 
include technical specifications. The technical specifications will be derived from the analyses 
and evaluation included in the safety analysis report, and amendments thereto, submitted 
pursuant to 10 CFR 50 .34, "Contents of applications; technical information." 

The categories of items required to be in the TS are provided in 10 CFR 50.36(c). As required 
by 10 CFR 50.36(c)(2)(i), the TS will include Limiting Conditions for Operation (LCO), which are 
the lowest functional capability or performance levels of equipment required for safe operation 
of the facility. 10 CFR 50.36(c)(3) requires TS to include items in the category of SRs, which are 
requirements relating to test, calibration, or inspection to assure that the necessary quality of 
systems and components is maintained, that facility operation will be within safety limits, and 
that the LCO will be met. The proposed change will more accurately reflect the specific 
requirements of the UHS design bases. Therefore, the proposed change does not alter 
Braidwood's compliance to the requirements of 10 CFR 50.36 . 

The NRC Standard Review Plan (SRP) Section 9.2.5, "Ultimate Heat Sink," in Reference 3, 
applies to the design of the UHS. The acceptability of the design of the UHS is based on 
Reference 2, Regulatory Guide 1.27, Revision 2, "Ultimate Heat Sink for Nuclear Power Plants," 
and the following General Design Criteria (GDC) of 10 CFR 50, Appendix A: 

GDC 2 - Design bases for protection against natural phenomena; 
GDC 5 - Sharing of structures, system, and components; 
GDC 44 - Cooling water; 
GDC 45 - Inspection of cooling water system; and 
GDC 46 - Testing of cooling water system. 

EGC has reviewed the basis for conformance to these GDC, as described in the Braidwood 
Station UFSAR, and has concluded that the proposed change remains in conformance with all 
requirements . The UHS, with the proposed changes, will continue to meet the applicable 
acceptance criteria of SRP Section 9.2.5 and Regulatory Guide 1.27. 
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ATTACHMENT 1 
Evaluation of Proposed Change 

GDC 2 - Design bases for protection against natural phenomena (Criterion 2) 

Structures, systems, and components important to safety shall be designed to withstand the 
effects of natural phenomena such as earthquakes, tornadoes, hurricanes, floods, tsunami, and 
seiches without loss of capability to perform their safety functions. The design bases for these 
structures, systems, and components shall reflect: (1) Appropriate consideration of the most 
severe of the natural phenomena that have been historically reported for the site and 
surrounding area, with sufficient margin for the limited accuracy, quantity, and period of time in 
which the historical data have been accumulated, (2) appropriate combinations of the effects of 
normal and accident conditions with the effects of the natural phenomena and (3) the 
importance of the safety functions to be performed. 

The proposed change affects only the way in which Braidwood verifies that the UHS contains 
adequate volume to supply the required design basis inventory. The technical evaluation of the 
proposed changes demonstrates that there is no change to the design bases of the UHS for 
protection against natural phenomena. Therefore, the proposed change does not alter 
Braidwood's compliance to the requirements of GDC 2. 

GDC 5 - Sharing of structures. system. and components (Criterion 5) 

Structures, systems, and components important to safety shall not be shared among nuclear 
power units unless it can be shown that such sharing will not significantly impair their ability to 
perform their safety functions, including, in the event of an accident in one unit, an orderly 
shutdown and cooldown of the remaining units. 

The UHS is currently shared by both Braidwood Unit 1 and Unit 2. The proposed change 
affects only the way in which Braidwood verifies that the UHS contains adequate volume to 
supply the required design basis inventory. Therefore, the proposed TS change does change or 
alter Braidwood's compliance to the requirements of GDC 5. 

GDC 44 - Cooling water (Criterion 44) 

A system to transfer heat from structures, systems, and components important to safety, to an 
ultimate heat sink shall be provided. The system safety function shall be to transfer the 
combined heat load of these structures, systems, and components under normal operating and 
accident conditions. 

Suitable redundancy in components and features, and suitable interconnections, leak detection, 
and isolation capabilities shall be provided to assure that for onsite electric power system 
operation (assuming offsite power is not available) and for offsite electric power system 
operation (assuming onsite power is not available) the system safety function can be 
accomplished, assuming a single failure. 
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ATTACHMENT 1 
Evaluation of Proposed Change 

The proposed change affects only the way in which Braidwood verifies that the UHS contains 
adequate volume to supply the required design basis inventory. The technical evaluation of the 
proposed changes demonstrates that there is no change to the UHS's ability to transfer the 
combined heat load of these structures, systems and components under normal operating and 
accident conditions. Therefore, the proposed change does not alter Braidwood's compliance to 
the requirements of GDC 44. 

GDC 45 - Inspection of cooling water system (Criterion 45) 

The cooling water system shall be designed to permit appropriate periodic inspection of 
important components, such as heat exchangers and piping, to assure the integrity and 
capability of the system. 

The proposed change affects only the way in which Braidwood verifies that the UHS contains 
adequate volume to supply the required design basis inventory. The proposed change does not 
change the design of the UHS. Therefore, the proposed change does not alter Braidwood's 
compliance to the requirements of GDC 45. 

GDC 46 - Testing of cooling water system (Criterion 46) 

The cooling water system shall be designed to permit appropriate periodic pressure and 
functional testing to assure (1) the structural and leaktight integrity of its components, (2) the 
operability and the performance of the active components of the system, and (3) the operability 
of the system as a whole and, under conditions as close to design as practical, the performance 
of the full operational sequence that brings the system into operation for reactor shutdown and 
for loss-of-coolant accidents, including operation of applicable portions of the protection system 
and the transfer between normal and emergency power sources. 

The proposed change affects only the way in which Braidwood verifies that the UHS contains 
adequate volume to supply the required design basis inventory. The proposed change does not 
change the design of the UHS. Therefore, the proposed change does not alter Braidwood's 
compliance to the requirements of GDC 46. 

Based on the above, it is concluded that the UHS will continue to meet the requirements of GDC 
2, 5, 44, 45, and 46 and is, therefore, acceptable with the proposed change. 

Regulatory Guide 1.27 

NRC Regulatory Guide (RG) 1.27, "Ultimate Heat Sink for Nuclear Power Plants," Revision 2, 
January 1976, describes a basis acceptable to the NRC staff that may be used to implement 
GDC 2 and 44 with regard to a particular feature of the cooling water system, the ultimate heat 
sink. As discussed in the Braidwood UFSAR, Appendix A, Braidwood is in compliance with 
RG 1.27, Revision 2, "Ultimate Heat Sink for Nuclear Power Plants," dated January 1976. The 
proposed change only impacts the method used to verify the required design basis inventory 
and therefore does not affect compliance with RG 1.27. 
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4.2 Precedent 

ATTACHMENT 1 
Evaluation of Proposed Change 

On July 28, 1993, Entergy Operations, Inc. submitted a request for changes to the Arkansas 
Nuclear One, Unit Nos. 1 and 2 (AN0-1 &2) Technical Specifications (Reference 1) that 
included, among other changes, revising the requirement for a minimum average water depth in 
the Emergency Cooling Pond to ensuring the Emergency Cooling Pond contained at least 
70 acre-feet of water. Amendments numbered 170 and 153 issued to AN0-1&2 by the NRC in 
a Safety Evaluation dated November 24, 1993 (Reference 1) reflect prior NRC acceptance of a 
volume-based SR acceptance criteria. 

4.3 No Significant Hazards Consideration 

Exelon Generation Company, LLC (EGC) proposes to revise a Technical Specifications 
Surveillance Requirement 3.7.9.3 to replace the requirement to verify bottom level of the 
Ultimate Heat Sink (UHS) with a requirement to verify the volume of the UHS. Because the 
UHS is a common water source for both Braidwood Station Unit 1 and Unit 2, the change 
impacts both units. 

EGC has evaluated whether or not a significant hazards consideration is involved with the 
proposed amendment by focusing on the three standards set forth in 10 CFR 50.92 , "Issuance 
of amendment," as discussed below: 

1. Does the proposed change involve a significant increase in the probability or consequences 
of an accident previously evaluated? 

Response: No. 

The proposed change revises a Technical Specifications Surveillance Requirement to replace 
the requirement to verify bottom level of the Ultimate Heat Sink (UHS) with a requirement to 
verify the volume of the UHS. The design basis inventory requirement is unchanged ; the 
change only pertains to the method of inventory verification. 

The UHS is not an initiator of any accident previously evaluated . Therefore, the proposed 
change does not involve a significant increase in the probability or consequences of an accident 
previously evaluated. 

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

Response: No. 

The proposed change revises a Technical Specifications Surveillance Requirement to replace 
the requirement to verify bottom level of the Ultimate Heat Sink (UHS) with a requirement to 
verify the volume of the UHS. The proposed change will not affect the design function or 
operation of any structures, systems or components (SSCs). No new equipment will be 
installed. As a result, the proposed change will not create any credible new failure mechanisms, 
malfunctions, or accident initiators not considered in the design and licensing bases. 
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Evaluation of Proposed Change 

Therefore, the proposed change does not create the possibility of a new or different kind of 
accident from any previously evaluated. 

3. Does the proposed change involve a significant reduction in a margin of safety? 

Response: No. 

The proposed amendment revises a Technical Specifications Surveillance Requirement to 
replace the requirement to verify bottom level of the Ultimate Heat Sink (UHS) with a 
requirement to verify the volume of the UHS. The volume of the UHS is already a requirement 
of the design analysis. This change modifies the method of verifying the volume, however, it 
does not change the required volume documented in the analysis of record. 

Therefore, the proposed change does not involve a significant reduction in the margin of safety. 

Based on the above, EGC concludes that the proposed amendment presents no significant 
hazards consideration under the standards set forth in 10 CFR 50.92(c), and, accordingly, a 
finding of no significant hazards consideration is justified. 

4.4 Conclusions 

In conclusion, based on the considerations discussed above, (1) there is reasonable assurance 
that the health and safety of the public will not be endangered by operation in the proposed 
manner, (2) such activities will be conducted in compliance with the Commission 's regulations, 
and (3) the issuance of the amendment will not be inimical to the common defense and security 
or to the health and safety of the public. 

5.0 ENVIRONMENTAL CONSIDERATIONS 

The proposed change would revise a requirement with respect to installation or use of a facility 
component located within the restricted area , as defined in 10 CFR 20, or would change an 
inspection or surveillance requirement. However, the proposed change does not involve (i) a 
significant hazards consideration, (ii) a significant change in the types or significant increase in 
the amounts of any effluents that may be released offsite, or (iii) a significant increase in 
individual or cumulative occupational radiation exposure. Accordingly, the proposed change 
meets the eligibility criterion for categorical exclusion set forth in 10 CFR 51.22(c)(9). 
Therefore, pursuant to 10 CFR 51 .22(b), no environmental impact statement or environmental 
assessment need be prepared in connection with the proposed change. 
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ATTACHMENT 2 

BRAIDWOOD STATION 
UNITS 1and2 

Renewed Facility Operting License Nos. NPF-72 and NPF-77 

Docket Nos. STN-50-456 and STN-50-457 

Markup of Technical Specifications Page 
(one page) 



UHS 
3.7.9 

3.7 PLANT SYSTEMS 
3.7.9 Ultimate Heat Sink CUHS) 

LCO 3.7.9 The UHS shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

A. UHS inoperable. A.1 
AND 
A.2 

Be in MODE 3. 6 hours 

Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SR 3.7.9.1 

SR 3.7 .9.2 

SURVEILLANCE FREQUENCY 

Verify water level of UHS is~ 590 ft Mean In accordance 
Sea Level CMS U . with the 

Surveillance 
Frequency 
Control Program 

Verify average water temperature of UHS is In accordance 
~ 102°F. with the 

Surveillance 
Frequency 
Control Program 

SR 3.7.9.('r Verify Botto,. level of UHS is~ 584 ft MSL . In accordance 
with the 
Surveillance 
Frequency 
Control Program 

!Verify UHS contains a water volume of~ 555.8 acre-feet. I 

BRAIDWOOD - UNITS 1 & 2 3.7.9 - 1 Amendment -±89-



ATTACHMENT 3 

BRAIDWOOD STATION 
UNITS 1and2 

Renewed Facility Operting License Nos. NPF-72 and NPF-77 

Docket Nos. STN-50-456 and STN-50-457 

Markup of Technical Specifications Bases Page 

(For Information Only) 
(one page) 



BASES 

UHS 
B 3.7.9 

SURVEILLANCE REQUIREMENTS (continued) 
SR 3.7.9.3 

SR 3.7.9.3 assures 
that the volume of 
the UHS is greater 
than or equal to 
555.8 acre-feet. 

REFERENCES 

This surveillance verifies that the UHS contains adequate 
storage volume to supply the required design basis inventory 
to support the function of the essential service water 
system. SR 3.7.9.1 verifies the contained volume of the 
UHS, while this SR verifies that the UHS, if filled to the 
depth required by SR 3.7.9.1, can supply the water required 
to support the safety function of the system. 
SR 3.7.9.3 assures that the bottom elevation of the UHS is 
less than or equal to 584 ft Mean Sea Level CMSL) . This 
surveillance is performed by means of a hydrographic survey . 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program . 

1. UFSAR, Section 9.2.5. 
2. Regulatory Gui de 1. 27. 
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