
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, O.C. 20555-0001 

December 12, 2018 

Mr. Bryan C. Hanson 
Senior Vice President 
Exelon Generation Company, LLC 
President and Chief Nuclear Officer (CNO) 
Exelon Nuclear 
4300 Winfield Road 
Warrenville, IL 60555 

SUBJECT: BRAIDWOOD STATION, UNITS 1 AND 2, AND BYRON STATION, UNIT NOS. 
1 AND 2 - ISSUANCE OF AMENDMENTS REGARDING AXIAL FLUX 
DIFFERENCE TECHNICAL SPECIFICATIONS (EPID L-2018-LLA-0098) 

Dear Mr. Hanson: 

The U.S. Nuclear Regulatory Commission (the Commission) has issued the enclosed 
Amendment No. 200 to Renewed Facility Operating License No. NPF-72 and Amendment 
No. 200 to Renewed Facility Operating License No. NPF-77 for the Braidwood Station, Units 1 
and 2, respectively, and Amendment No. 205 to Renewed Facility Operating License No. 
NPF-37 and Amendment No. 205 to Renewed Facility Operating License No. NPF-66 for the 
Byron Station, Unit Nos. 1 and 2, respectively. The amendments are in response to your 
application dated April 2, 2018 (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML 18092B081 ). 

A copy of the related Safety Evaluation is also enclosed. The Notice of Issuance will be 
included in the Commission's biweekly Federal Register notice. 

Docket Nos. STN 50-456, STN 50-457, 
STN 50-454, and STN 50-455 

Enclosures: 
1. Amendment No. 200 to NPF-72 
2. Amendment No. 200 to NPF-77 
3. Amendment No. 205 to NPF-37 
4. Amendment No. 205 to NPF-66 
5. Safety Evaluation 

cc: Listserv 

Sincerely, 

Joel S. Wiebe, Senior Project Manager 
Plant Licensing Branch Ill 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

EXELON GENERATION COMPANY, LLC 
DOCKET NO. STN 50-456 

BRAIDWOOD STATION, UNIT 1 

AMENDMENT TO RENEWED FACILITY OPERA TING LICENSE 

Amendment No. 200 
Renewed License No. NPF-72 

1. The U.S. Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Exelon Generation Company, LLC (the 
licensee) dated April 2, 2018, complies with the standards and requirements of 
the Atomic Energy Act of 1954, as amended (the Act), and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the provisions of the 
Act, and the rules and regulations of the Commission; 

C. There is reasonable assurance (i) that the activities authorized by this 
amendment can be conducted without endangering the health and safety of the 
public, and (ii) that such activities will be conducted in compliance with the 
Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common defense and 
security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of the 
Commission's regulations and all applicable requirements have been satisfied. 

2. Accordingly, the license is amended by changes to the Technical Specifications as 
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of 
Renewed Facility Operating License No. NPF-72 is hereby amended to read as follows: 
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Technical Specifications 

The Technical Specifications contained in Appendix A as revised 
through Amendment No. 200 and the Environmental Protection 
Plan contained in Appendix B, both of which are attached hereto, 
are hereby incorporated into the renewed license. The licensee 
shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan. 

3. This license amendment is effective as of the date of its issuance and shall be 
implemented within 90 days of the date of issuance. 

Attachment: Changes to the Technical 
Specifications and Renewed 
Facility Operating License 

FOR THE NUCLEAR REGULATORY COMMISSION 

~av2~. c2 ct/~ L---
Plant Licensing Branch Ill 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Date of Issuance: December 12, 2018 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

EXELON GENERATION COMPANY, LLC 

DOCKET NO. STN 50-457 

BRAIDWOOD STATION, UNIT 2 

AMENDMENT TO RENEWED FACILITY OPERATING LICENSE 

Amendment No. 200 
Renewed License No. NPF-77 

1. The U.S. Nuclear Regulatory Commission (the Commission) has found that: 

A The application for amendment by Exelon Generation Company, LLC (the 
licensee) dated April 2, 2018, complies with the standards and requirements of 
the Atomic Energy Act of 1954, as amended (the Act), and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the provisions of the 
Act, and the rules and regulations of the Commission; 

C. There is reasonable assurance (i) that the activities authorized by this 
amendment can be conducted without endangering the health and safety of the 
public, and (ii) that such activities will be conducted in compliance with the 
Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common defense and 
security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of the 
Commission's regulations and all applicable requirements have been satisfied. 

2. Accordingly, the license is amended by changes to the Technical Specifications as 
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of 
Renewed Facility Operating License No. NPF-77 is hereby amended to read as follows: 

Enclosure 2 
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(2) Technical Specifications 

The Technical Specifications contained in Appendix A as revised 
through Amendment No. 200 and the Environmental Protection 
Plan contained in Appendix B, both of which are attached to 
Renewed License No. NPF-72, dated January 27, 2016, are 
hereby incorporated into the renewed license. The licensee shall 
operate the facility in accordance with the Technical Specifications 
and the Environmental Protection Plan. 

3. This license amendment is effective as of the date if its issuance and shall be 
implemented within 90 days of the date of issuance. 

Attachment: Changes to the Technical 
Specifications and Renewed 
Facility Operating License 

FOR THE NUCLEAR REGULATORY COMMISSION 

C
';\ 

1(_-D O_ 
David J. Wrona, Chie/ . 
Plant Licensing Branch 111 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Dateoflssuance:necember 12, 2018 



AITACHMENT TO LICENSE AMENDMENT NOS. 200 AND 200 

RENEWED FACILITY OPERATING LICENSE NOS. NPF-72 AND NPF-77 

BRAIDWOOD STATION, UNITS 1 AND 2 

DOCKET NOS. STN 50-456 AND STN 50-457 

Replace the following pages of the Renewed Facility Operating Licenses and Appendix A 
Technical Specifications with the attached revised pages. The revised pages are identified by 
amendment number and contain marginal lines indicating the areas of change. 

Remove 

License NPF-72 
Page 3 

License NPF-77 
Page 3 

TSs 
3.2.3-1 

License NPF-72 
Page 3 

License NPF-77 
Page 3 

TSs 
3.2.3-1 
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(2) Exelon Generation Company, pursuant to the Act and 10 CFR Part 70, to 
receive, possess and use at any time special nuclear material as reactor 
fuel, in accordance with the limitations for storage and amounts required 
for reactor operation, as described in the Final Safety Analysis Report, as 
supplemented and amended; 

(3) Exelon Generation Company, pursuant to the Act and 10 CFR Parts 30, 
40 and 70, to receive, possess, and use at any time any byproduct, 
source and special nuclear material as sealed neutron sources for reactor 
startup, sealed sources for reactor instrumentation and radiation 
monitoring equipment calibration, and as fission detectors in amounts as 
required; 

(4) Exelon Generation Company, pursuant to the Act and 10 CFR Parts 30, 
40 and 70, to receive, possess, and use in amounts as required any 
byproduct, source or special nuclear material without restriction to 
chemical or physical form, for sample analysis or instrument calibration or 
associated with radioactive apparatus or components; and 

(5) Exelon Generation Company, pursuant to the Act and 10 CFR Parts 30, 
40 and 70, to possess, but not separate, such byproduct and special 
nuclear materials as may be produced by the operation of the facility. 

C. This renewed license shall be deemed to contain and is subject to the conditions 
specified in the Commission's regulations set forth in 10 CFR Chapter I and is 
subject to all applicable provisions of the Act and to the rules, regulations, and 
orders of the Commission now or hereafter in effect; and is subject to the 
additional conditions specified or incorporated below: 

( 1) Maximum Power Level 

The licensee is authorized to operate the facility at reactor core power 
levels not in excess of 3645 megawatts thermal (100 percent rated 
power) in accordance with the conditions specified herein. 

(2) Technical Specifications 

The Technical Specifications contained in Appendix A as revised through 
Amendment No. 200 and the Environmental Protection Plan contained in 
Appendix B, both of which are attached hereto, are hereby incorporated 
into the renewed license. The licensee shall operate the facility in 
accordance with the Technical Specifications and the Environmental 
Protection Plan. 

Renewed License No. NPF-72 
Amendment No. 200 
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(2) Exelon Generation Company, LLC, pursuant to the Act and 
1 O CFR Part 70, to receive, possess and use at any time special nuclear 
material as reactor fuel, in accordance with the limitations for storage and 
amounts required for reactor operation, as described in the Final Safety 
Analysis Report, as supplemented and amended; 

(3) Exelon Generation Company, LLC, pursuant to the Act and 10 CFR 
Parts 30, 40 and 70, to receive, possess, and use at any time any 
byproduct, source and special nuclear material as sealed neutron sources 
for reactor startup, sealed sources for reactor instrumentation and 
radiation monitoring equipment calibration, and as fission detectors in 
amounts as required; 

(4) Exelon Generation Company, LLC, pursuant to the Act and 10 CFR 
Parts 30, 40 and 70, to receive, possess, and use in amounts as required 
any byproduct, source or special nuclear material without restriction to 
chemical or physical form, for sample analysis or instrument calibration or 
associated with radioactive apparatus or components; and 

(5) Exelon Generation Company, LLC, pursuant to the Act and 10 CFR 
Parts 30, 40 and 70, to possess, but not separate, such byproduct and 
special nuclear materials as may be produced by the operation of the 
facility. 

C. This renewed license shall be deemed to contain and is subject to the conditions 
specified in the Commission's regulations set forth in 10 CFR Chapter I and is 
subject to all applicable provisions of the Act and to the rules, regulations, and 
orders of the Commission now or hereafter in effect; and is subject to the 
additional conditions specified or incorporated below: 

( 1) Maximum Power Level 

The licensee is authorized to operate the facility at reactor core power 
levels not in excess of 3645 megawatts thermal (100 percent rated 
power) in accordance with the conditions specified herein. 

(2) Technical Specifications 

The Technical Specifications contained in Appendix A as revised through 
Amendment No. 200 and the Environmental Protection Plan contained in 
Appendix B, both of which are attached to Renewed License No. NPF-72, 
dated January 27, 2016, are hereby incorporated into the renewed 
license. The licensee shall operate the facility in accordance with the 
Technical Specifications and the Environmental Protection Plan. 

Renewed License No. NPF-77 
Amendment No. 200 



3.2 POWER DISTRIBUTION LIMITS 

3.2.3 AXIAL FLUX DIFFERENCE (AFD) 

AFD 
3.2.3 

LCD 3.2.3 The AFD shall be maintained within the limits specified in 
the COLR. 

----------------------------NOTE----------------------------
The AFD shall be considered outside limits when two or more 
OPERABLE excore channels indicate AFD to be outside limits. 

APPLICABILITY: MODE 1 with THERMAL POWER~ 50% RTP. 

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

A. AFD not within limits. A.l Reduce THERMAL POWER 30 minutes 
to < 50% RTP. 

SURVEILLANCE REQUIREMENTS 

SR 3.2.3.1 

SURVEILLANCE 

Verify AFD is within limits for each 
OPERABLE excore channel. 

BRAIDWOOD - UNITS 1 & 2 3.2.3 - 1 

FREQUENCY 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

Amendment 200 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

EXELON GENERATION COMPANY, LLC 

DOCKET NO. STN 50-454 

BYRON STATION, UNIT NO. 1 

AMENDMENT TO RENEWED FACILITY OPERATING LICENSE 

Amendment No. 205 
Renewed License No. NPF-37 

1. The U.S. Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Exelon Generation Company, LLC (the 
licensee) dated April 2, 2018, complies with the standards and requirements of 
the Atomic Energy Act of 1954, as amended (the Act), and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the provisions of the 
Act, and the rules and regulations of the Commission; 

C. There is reasonable assurance (i) that the activities authorized by this 
amendment can be conducted without endangering the health and safety of the 
public, and (ii) that such activities will be conducted in compliance with the 
Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common defense and 
security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of the 
Commission's regulations and all applicable requirements have been satisfied. 

2. Accordingly, the license is amended by changes to the Technical Specifications as 
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of 
Renewed Facility Operating License No. NPF-37 is hereby amended to read as follows: 

Enclosure 3 
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Technical Specifications 

The Technical Specifications contained in Appendix A as revised 
through Amendment No. 205 and the Environmental Protection 
Plan contained in Appendix B, both of which are attached hereto, 
are hereby incorporated into this renewed license. The licensee 
shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan. 

3. This license amendment is effective as of the date of its issuance and shall be 
implemented within 90 days of the date of issuance. 

Attachment: Changes to the Technical 
Specifications and Renewed 
Facility Operating License 

FOR THE NUCLEAR REGULATORY COMMISSION 

r\ "·"' ~ UC_:() V ' --
David J. Wrona, Chref 
Plant Licensing Branch Ill 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Date of Issuance: December 12, 2018 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

EXELON GENERATION COMPANY, LLC 

DOCKET NO. STN 50-455 

BYRON STATION, UNIT NO. 2 

AMENDMENT TO RENEWED FACILITY OPERA TING LICENSE 

Amendment No. 205 
Renewed License No. NPF-66 

1. The U.S. Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Exelon Generation Company, LLC (the 
licensee) dated April 2, 2018, complies with the standards and requirements of 
the Atomic Energy Act of 1954, as amended (the Act), and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the provisions of the 
Act, and the rules and regulations of the Commission; 

C. There is reasonable assurance (i) that the activities authorized by this 
amendment can be conducted without endangering the health and safety of the 
public, and (ii) that such activities will be conducted in compliance with the 
Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common defense and 
security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of the 
Commission's regulations and all applicable requirements have been satisfied. 

2. Accordingly, the license is amended by changes to the Technical Specifications as 
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of 
Renewed Facility Operating License No. NPF-66 is hereby amended to read as follows: 

Enclosure 4 
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(2) Technical Specifications 

The Technical Specifications contained in Appendix A (NUREG-1113), as 
revised through Amendment No. 205, and the Environmental Protection Plan 
contained in Appendix B, both of which were attached to Renewed License 
No. NPF-37, dated November 19, 2015, are hereby incorporated into this 
renewed license. The licensee shall operate the facility in accordance with the 
Technical Specifications and the Environmental Protection Plan. 

3. This license amendment is effective as of the date of its issuance and shall be 
implemented within 90 days of the date of issuance. 

Attachment: Changes to the Technical 
Specifications and Renewed 
Facility Operating License 

FOR THE NUCLEAR REGULA TORY COMMISSION 

C-\ (1 9 ('....,, '( :v ,y - / ~ . \. .. ~ 

David J. Wrona, Chief 
Plant Licensing Branch Ill 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Dateoflssuance: December 12, 2018 



ATTACHMENT TO LICENSE AMENDMENT NOS. 205 AND 205 

RENEWED FACILITY OPERATING LICENSE NOS. NPF-37 AND NPF-66 

BYRON STATION, UNIT NOS. 1 AND 2 

DOCKET NOS. STN 50-454 AND STN 50-455 

Replace the following pages of the Renewed Facility Operating Licenses and Appendix A 
Technical Specifications with the attached revised pages. The revised pages are identified by 
amendment number and contain marginal lines indicating the areas of change. 

Remove 

License NPF-37 
Page 3 

License NPF-66 
Page 3 

TSs 
3.2.3-1 

Insert 

License NPF-37 
Page 3 

License NPF-66 
Page 3 

TSs 
3.2.3-1 
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(2) Pursuant to the Act and 10 CFR Part 70, to receive, possess and use at 
any time special nuclear material as reactor fuel, in accordance with the 
limitations for storage and amounts required for reactor operation, as 
described in the Updated Final Safety Analysis Report, as supplemented 
and amended; 

(3) Pursuant to the Act and 10 CFR Parts 30, 40 and 70, to receive, possess, 
and use at any time any byproduct, source and special nuclear material 
as sealed neutron sources for reactor startup, sealed sources for reactor 
instrumentation and radiation monitoring equipment calibration, and as 
fission detectors in amounts as required; 

(4) Pursuant to the Act and 10 CFR Parts 30, 40 and 70, to receive, possess, 
and use in amounts as required any byproduct, source or special nuclear 
material without restriction to chemical or physical form, for sample 
analysis or instrument calibration or associated with radioactive apparatus 
or components; and 

(5) Pursuant to the Act and 10 CFR Parts 30, 40 and 70, to possess, but not 
separate, such byproduct and special nuclear materials as may be 
produced by the operation of the facility. 

C. This renewed license shall be deemed to contain and is subject to the conditions 
specified in the Commission's regulations set forth in 10 CFR Chapter I and is 
subject to all applicable provisions of the Act and to the rules, regulations, and 
orders of the Commission now or hereafter in effect; and is subject to the 
additional conditions specified or incorporated below: 

(1) Maximum Power Level 

(2) 

The licensee is authorized to operate the facility at reactor core power 
levels not in excess of 3645 megawatts thermal (100 percent rated 
power) in accordance with the conditions specified herein. 

Technical Specifications 

The Technical Specifications contained in Appendix A as revised through 
Amendment No. 205 and the Environmental Protection Plan contained in 
Appendix B, both of which are attached hereto, are hereby incorporated 
into this renewed license. The licensee shall operate the facility in 
accordance with the Technical Specifications and the Environmental 
Protection Plan. 

(3) Deleted. 

(4) Deleted. 
Renewed License No. NPF-37 

Amendment No. 205 
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(2) Pursuant to the Act and 10 CFR Part 70, to receive, possess and use at 
any time special nuclear material as reactor fuel, in accordance with the 
limitations for storage and amounts required for reactor operation, as 
described in the Updated Final Safety Analysis Report, as supplemented 
and amended; 

(3) Pursuant to the Act and 10 CFR Parts 30, 40 and 70, to receive, possess, 
and use at any time any byproduct, source and special nuclear material 
as sealed neutron sources for reactor startup, sealed sources for reactor 
instrumentation and radiation monitoring equipment calibration, and as 
fission detectors in amounts as required; 

(4) Pursuant to the Act and 10 CFR Parts 30, 40 and 70, to receive, possess, 
and use in amounts as required any byproduct, source or special nuclear 
material without restriction to chemical or physical form, for sample 
analysis or instrument calibration or associated with radioactive apparatus 
or components; and 

(5) Pursuant to the Act and 10 CFR Parts 30, 40 and 70, to possess, but not 
separate, such byproduct and special nuclear materials as may be 
produced by the operation of the facility. 

C. The renewed license shall be deemed to contain and is subject to the conditions 
specified in the Commission's regulations set forth in 10 CFR Chapter I and is 
subject to all applicable provisions of the Act and to the rules, regulations, and 
orders of the Commission now or hereafter in effect; and is subject to the 
additional conditions specified or incorporated below: 

( 1) Maximum Power Level 

The licensee is authorized to operate the facility at reactor core power 
levels not in excess of 3645 megawatts thermal (100 percent rated 
power) in accordance with the conditions specified herein. 

(2) Technical Specifications 

The Technical Specifications contained in Appendix A (NUREG-1113), as 
revised through Amendment No. 205, and the Environmental Protection 
Plan contained in Appendix B, both of which were attached to Renewed 
License No. NPF-37, dated November 19, 2015, are hereby incorporated 
into this renewed license. The licensee shall operate the facility in 
accordance with the Technical Specifications and the Environmental 
Protection Plan. 

Renewed License No. NPF-66 
Amendment No. 205 



3.2 POWER DISTRIBUTION LIMITS 

3.2.3 AXIAL FLUX DIFFERENCE (AFD) 

AFD 
3.2.3 

LCD 3.2.3 The AFD shall be maintained within the limits specified in 
the COLR. 

----------------------------NOTE----------------------------
The AFD shall be considered outside limits when two or more 
OPERABLE excore channels indicate AFD to be outside limits. 

APPLICABILITY: MODE 1 with THERMAL POWER~ 50% RTP. 

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

A. AFD not within limits. A.l Reduce THERMAL POWER 30 minutes 
to< 50% RTP. 

SURVEILLANCE REQUIREMENTS 

SR 3.2.3.1 

SURVEILLANCE 

Verify AFD is within limits for each 
OPERABLE excore channel. 

BYRON - UNITS 1 & 2 3.2.3 - 1 

FREQUENCY 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

Amendment 2 o s 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, 0.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION RELATED 

TO AMENDMENT NO. 200 TO RENEWED FACILITY OPERATING LICENSE NO. NPF-72, 

AMENDMENT NO. 200 TO RENEWED FACILITY OPERATING LICENSE NO. NPF-77, 

AMENDMENT NO. 205 TO RENEWED FACILITY OPERATING LICENSE NO. NPF-37, 

AND AMENDMENT NO. 205 TO RENEWED FACILITY OPERATING LICENSE NO. NPF-66 

EXELON GENERATION COMPANY, LLC 

1.0 INTRODUCTION 

BRAIDWOOD STATION, UNITS 1 AND 2 

BYRON STATION, UNIT NOS. 1 AND 2 

DOCKET NOS. STN 50-456, STN 50-457, 

STN 50-454, AND STN 50-455 

By letter dated April 2, 2018 (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML 18092B081 ), the licensee, Exelon Generation Company, LLC, 
(EGC) requested amendments to Renewed Facility Operating License Nos. NPF-72 and 
NPF-77 for Braidwood Station, Units 1 and 2, and Renewed Facility Operating License Nos. 
NPF-37 and NPF-66 for Byron Station, Unit Nos. 1 and 2. The amendments propose to revise 
Technical Specification {TS} 3.2.3, "Axial Flux Difference (AFD)." The NRG-approved 
amendments dated February 13, 2001 (ADAMS Accession No. ML010510325) for Braidwood 
and Byron Stations to implement the best estimate analyzer for core operations - Nuclear 
(BEACON™) Power Distribution Monitoring System (PDMS) were referenced in the April 2, 
2018, letter. These previously approved amendments incorporated the use of PDMS in the 
TSs. 

The amendments revise TS 3.2.3 to require that AFD be maintained within the limits specified in 
the core operating limits report (COLR) during MODE 1 with reactor thermal power (RTP) 2: 50 
percent (regardless of the status of PDMS). An associated change will also be made to the 
NOTE modifying Surveillance Requirement (SR) 3.2.3.1. 

2.0 REGULATORY EVALUATION 

The regulatory requirements and guidance documents that the U.S. Nuclear Regulatory 
Commission (NRC or Commission) staff considered in its review of the proposed amendment 
included the following: 

General Design Criterion (GDC) 10, "Reactor Design," states that the reactor core and 
associated coolant, control, and protection systems shall be designed with an appropriate 

Enclosure 5 
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margin to assure that specified acceptable fuel design limits are not exceeded during any 
condition of normal operation, including the effects of anticipated operational occurrences. 

GDC 26, "Reactivity Control System Redundancy and Capability," states that two independent 
reactivity control systems of different design principles shall be provided. One of the systems 
shall use control rods, preferably including a positive means for inserting the rods, and shall be 
capable of reliably controlling reactivity changes to assure that under conditions of normal 
operation, including anticipated operational occurrences, and with appropriate margin for 
malfunctions such as stuck rods, specified acceptable fuel design limits are not exceeded. The 
second reactivity control system shall be capable of reliably controlling the rate of reactivity 
changes resulting from planned, normal power changes (including xenon burnout) to assure that 
the acceptable fuel design limits are not exceeded. One of the systems shall be capable of 
holding the reactor core subcritical under cold conditions. 

Section 182a of the Atomic Energy Act requires applicants for nuclear power plant operating 
licenses to include TSs as part of the license. The TSs ensure the operational capability of 
structures, systems, and components that are required to protect the health and safety of the 
public. The NRC's regulatory requirements related to the content of the TSs are contained in 
Title 10 of the Code of Federal Regulations (10 CFR) Section 50.36, "Technical specifications," 
which requires the TSs to include items in the following specific categories: ( 1) safety limits, 
limiting safety systems settings, and limiting control settings; (2) limiting conditions for operation; 
(3) SRs; (4)design features; and (5) administrative controls. However, the regulation does not 
specify the particular requirements to be included in TSs. 

The regulations in 10 CFR 50.36( c )( 1 )(i)(A), state, in part, that: 

3.0 

Safety limits for nuclear reactors are limits upon important process variables 
that are found to be necessary to reasonably protect the integrity of certain of 
the physical barriers that guard against the uncontrolled release of radioactivity. 

TECHNICAL EVALUATION 

Currently, TS 3.2.3 requires that AFD be maintained within the limits specified in the COLR 
when in MODE 1 with RTP ~ 50 percent when PDMS is inoperable. When PDMS is operable, 
there are no limitations on AFD for any RTP level. 

As part of the normal cycle reload analysis, a confirmatory Condition II (faults of moderate 
frequency) transient evaluation is performed to verify that the over-temperature 
delta-temperature (OT~T) and over-power delta-temperature (OP~T) reactor trip functions are 
sufficient to protect the TS 2.1.1 safety limits (i.e., departure from nucleate boiling ratio (DNBR) 
and peak fuel centerline temperature). The fuel rod design (FRO) performance criteria are also 
evaluated as part of this transient evaluation. In its letter dated April 2, 2018, the licensee states 
that, while evaluating certain Condition II events, it discovered that not all FRO performance 
criteria were satisfied for all values of AFD ~ 50 percent RTP. 

The licensee stated in its April 2, 2018, letter, that Condition II events are defined as "Faults of 
Moderate Frequency." These faults, at worst, result in a reactor trip with the plant being capable 
of returning to operation. These faults (or events) do not propagate to cause a more serious 
fault (i.e., Condition Ill or IV event). Additionally, Condition II events are not expected to result in 
fuel rod failures, or reactor coolant system, or secondary system overpressurization. 
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The FRO performance criteria verification analysis Condition II transient evaluation simulates 
the OT ti T trip function. However, the licensee identified that the K2 and K3 constant terms in the 
OTtiT setpoint equation1 were not modeled. The licensee confirmed that Braidwood and Byron 
Stations OT ti T installed setpoints were correctly implemented and uncompromised by this 
modeling nonconformance. This FRO verification modeling error resulted in a nonconservative 
trip setpoint in the analysis. This error created the potential for scenarios where the actual 
plant-installed OT ti T trip function would not have generated a reactor trip signal for some 
Condition II transients for which one of the FRO performance limits would be exceeded. The 
potential scenarios resulted in exceeding only the Westinghouse-specific fuel cladding offset 
yield stress limit of 0.2 percent at specific AFO values outside of the COLR AFO limits ~ 50 
percent RTP. 

In its letter dated April 2, 2018, the licensee stated that all FRO performance criteria remain 
satisfied at ;:: 50 percent RTP when AFO is maintained within the AFO limits specified in the 
COLR. The licensee instituted a compensatory action to maintain AFO within the COLR AFO 
limits at all times when~ 50 percent RTP. Maintaining AFO within the COLR limits at all times 
when ;:: 50 percent RTP is the normal operating practice as specified in plant procedures. This 
practice was re-emphasized in a standing order at both Braidwood and Byron Stations. These 
standing orders remain in place pending approval of this requested amendment. The proposed 
revision to TS 3.2.3 will update the use of POMS and correct the nonconformance identified in 
the FRO performance criteria verification analysis. Because this change does not impact the 
results of existing transient and accident analysis, the staff finds that GOC 10 remains satisfied. 
Because two independent reactivity control systems of different design principles (control rods 
and soluble boron) remain available under conditions of normal operation, including anticipated 
operational occurrences, and with appropriate margin for malfunctions, the staff finds GOC 26 
remains satisfied. 

11T (1+ T1S) 
(1+T2S) 

Where: 

[ 
_1_ ] { (1+T4S) [ 1 
1+T3S s11To K1-K2 (1+TsS) T 1+T5S 

tiT is measured Reactor Coolant System (RCS) tiT, °F. 
ti To is the indicated tiT at rated thermal power (RTP), °F. 
S is the Laplace transform operator, sec-1. 
Tis the measured RCS average temperature, °F. 
T' is the nominal Tavg at RTP, $ *. 
P is the measured pressurizer pressure, psig. 
P' is the nominal RCS operating pressure, = *. 
K1=* K2=* K3=* 
T1=* T2=* T3$* T4=* Ts=* T6s* 

f1(til) = *{* + (qi - qb)} when qi - qb < * RTP 

-T' ] +K3(P-P')-f1(11I) 

0% of RTP when* RTP s q1-qb< * RTP 

* 

*{(qi - qb) - *} when qi - qb > * RTP 
Where qi and qb are percent RTP in the upper and lower halves 
of the core, respectively, and qi+ qb is the total THERMAL POWER in 
percent RTP. 

As specified in the COLR. 

} 
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Current TS 3.2.3 Applicability: 

APPLICABILITY: MODE 1 with THERMAL POWER ~ 50 percent RTP when PDMS is 
inoperable. 

Revised TS 3.2.3 Applicability: 

APPLICABILITY: MODE 1 with THERMAL POWER ~ 50 percent RTP. 

As noted above, all FRO performance criteria remain satisfied at ~ 50 percent RTP when AFD is 
maintained within the limits specified in the COLR, and the revised applicability requires 
TS 3.2.3 to be met, whether or not PDMS is inoperable. Accordingly, the NRC staff finds that all 
FRO performance criteria are met at all times, and therefore concludes that the revised TS 3.2.3 
applicability statement is acceptable. Additionally, the staff finds that if all FRO performance 
criteria are met, no safety limits would be exceeded. The NRC staff, therefore, concludes that 
10 CFR 50.36 is met. 

Current SR 3.2.3.1 

SURVEILLANCE FREQUENCY 
SR 3.2.3.1 ------------------------------NOTE----------------------------

Not required to be performed until 12 hours 
after declaring PDMS inoperable. 
------------------------------------------------------------------

Verify AFD is within limits for each In accordance with the 
OPERABLE excore channel. Surveillance Frequency 

Control Program 

Revised SR 3.2.3.1 

SURVEILLANCE FREQUENCY 
SR 3.2.3.1 Verify AFD is within limits for each In accordance with the 

OPERABLE excore channel. Surveillance Frequency 
Control Program 

The revised APPLICABILITY of TS 3.2.3.1 requires AFD to be within limits whether or not 
PDMS is inoperable. Accordingly, the NRC staff finds that there is no longer any need for the 
NOTE. The staff, therefore, concludes that the revised SR 3.2.3.1 is acceptable. 

4.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the Illinois State official was notified of the 
proposed issuance of the amendments on October 18, 2018. The State official had no 
comments. 

5.0 ENVIRONMENTAL CONSIDERATION 

The amendments change requirements with respect to the installation or use of facility 
components located within the restricted area as defined in 10 CFR Part 20 and change SRs. 
The NRC staff has determined that the amendments involve no significant increase in the 
amounts, and no significant change in the types, of any effluents that may be released offsite, 
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and that there is no significant increase in individual or cumulative occupational radiation 
exposure. The Commission previously issued a proposed finding on June 5, 2018 
(83 FR 26104), that the amendments involve no significant hazards consideration, and there 
has been no public comment on such finding. Accordingly, the amendments meet the eligibility 
criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 
10 CFR Section 51.22(b), no environmental impact statement or environmental assessment 
need be prepared in connection with the issuance of the amendments. 

6.0 CONCLUSION 

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

Principal Contributor: R. Beaton 

Date of issuance: December 12, 2018 
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