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ATTN: Document Control Desk 
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Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 
NRG Docket Nos. STN 50-456 and STN 50-457 

Byron Station, Units 1 and 2 . 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 
NRG Docket Nos. STN 50-454 and STN 50-455 

Subject: Application to Revise Braidwood Station and Byron Station Technical 
Specifications to Adopt Risk Informed Completion Times TSTF-505, 
Revision 2, "Provide Risk-Informed Extended Completion Times - RITSTF 
Initiative 4b" 

In accordance with 1 O CFR 50.90, "Application for amendment of license, construction 
permit, or early site permit," Exelon Generation Company, LLC (EGG), requests an 
amendment 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, Units 1 and 2, respectively (hereafter referred to as 
Braidwood and Byron). 

The proposed amendment would modify Technical Specifications (TS) requirements for 
Braidwood and Byron to permit the use of Risk Informed Completion Times in accordance 
with TSTF-505, Revision 2, "Provide Risk-Informed Extended Completion Times - RITSTF 
Initiative 4b·," (ADAMS Accession No. ML 18183A493). A model safety evaluation was 
provided by the NRC to the TSTF on November 21, 201'8 (ADAMS Accession No. 
ML t8267A259). 

• 

• 

• 

Attachment 1 provides a description and assessment of the proposed changes, the 
requested confirmation of applicability, and plant-specific verifications. 

Attachment 2 provides the existing Braidwood and Byron TS pages marked up to show 
the proposed changes. 

Attachment 3 provides the existing TS Bases pages marked up to show the proposed 
changes and is provided for information only. 
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• Attachment 4 provides a cross-reference between the Technical Specifications 
included in TSTF-505, Rev. 2 and the Braidwood and Byron plant-specific TS. 

• Attachment 5 provides a list of PRA implementation items that must be completed prior 
to implementing the Risk Informed Completion Time (RICT) Program at Braidwood and 
Byron. 

• Attachment 6 provides proposed License Conditions for Braidwood and Byron that 
require completion of the items listed in Attachment 5 (see above) prior to 
implementation of the RICT Program. 

• Attachment 7 provides information supporting the redundant means available to 
mitigate accidents for instrumentation governed by the TS proposed to be included as 
part of the RICT program in this submittal. 

EGC proposes an amendment to Renewed Facility Operating License Nos. NPF-72 and 
NPF-77 for Braidwood, Units 1 and 2, and Renewed Facility Operating License Nos. 
NPF-37 and NPF-66 for Byron, Units 1 and 2. The proposed amendment would modify the 
licensing basis by the addition of a license condition for each unit to address the items 
described in Attachment 5 of this letter prior to implementation of the RICT Program. The 
proposed License Conditions are specified in Attachment 6. 

These proposed changes have been reviewed and approved by the Braidwood and Byron 
Plant Operations Review Committee in accordance with the requirements of the EGC 
Quality Assurance Program. 

EGC requests approval of the proposed amendment by December 13, 2019. The 
amendment shall be implemented within 180 days following NRC approval, or following 
completion of the License Conditions specified in Attachment 6, on a per unit basis, 
whichever is later. 

In accordance with 10 CFR 50.91, "Notice for public comment; State consultation," 
paragraph (a)(1 ), the analysis about the issue of no significant hazards consideration using 
the standards in 1 O CFR 50.92 is being provided to the Commission. 

In accordance with 1 O 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 
Official. 

There are no regulatory commitments contained in this letter. 

Should you have any questions concerning this letter, please contact Ms. Lisa A. Simpson 
at (630) 657-2815. -
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I declare under penalty of perjury that the foregoing is true and correct. Executed on 
the 13th day of December 2018. 

;s~~----
David M. Gullatt 
Director - Licensing and Regulatory Affairs 
Exelon Generation Company, LLC 

Attachments: 
1. Description and Assessment of the Proposed Change 
2a. Proposed Technical Specification Changes - Braidwood Station Mark-Ups 
2b. Proposed Technical Specification Changes - Byron Station Mark-Ups 
3a. Proposed Technical Specification Bases Changes - Braidwood Station 

Mark-Ups (For Information Only) 
3b. Proposed Technical Specification Bases Changes - Byron Station Mark-Ups 

(For Information Only) 
4. Cross-Reference of TSTF-505 and Braidwood and Byron Technical 

Specifications 
5. Braidwood and Byron RICT Program PAA Implementation Items 
6. Proposed Renewed Facility Operating License (RFOL) Changes - Mark-Ups 
7. Evaluation of Instrumentation and Control Systems 

Enclosures: 
1. 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 
11. 
12. 

List of Revised Required Actions to Corresponding PAA Functions 
Information Supporting Consistency with Regulatory Guide 1.200, Revision 2 
Information Supporting Technical Adequacy of PAA Models Without PAA 
Standards Endorsed by Regulatory Guide 1.200, Revision 2 
Information Supporting Justification of Excluding Sources of Risk Not 
Addressed by the PAA Models 
Baseline Core Damage Frequency (GDF) and Large Early Release 
Frequency (LEAF) 
Justification of Application of At-Power PAA Models to Shutdown Modes 
PAA Model Update Process 
Attributes of the Real Time Risk Model 
Key Assumptions and Sources of Uncertainty 
Program Implementation 
Monitoring Program 
Risk Management Action Examples 

cc: NRG Regional Administrator, Region Ill 
NRG Senior Resident Inspector - Braidwood Station 
NRG Senior Resident Inspector - Byron Station 
Illinois Emergency Management Agency - Division of Nuclear Safety 
NRA Project Manager, Braidwood and Byron Stations 



ATTACHMENT 1 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Description and Assessment of the Proposed Change 



ATTACHMENT 1 

DESCRIPTION AND ASSESSMENT OF THE PROPOSED CHANGE 

1.0 DESCRIPTION 

In accordance with 1 O CFR 50.90, "Application for amendment of license, construction permit, 
or early site permit," Exelon Generation Company, LLC (EGC), requests an amendment 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, 
Units 1 and 2, respectively (BWD and BYR). 

The proposed amendment would modify the Technical Specifications (TS) requirements related 
to Completion Times (CTs) for Required Actions (Action allowed outage times for BWD and 
BYR) to provide the option to calculate a longer, risk-informed CT. A new program, the Risk
Informed Completion Time (RICT) Program, is added to TS Section 5.0, "Administrative 
Controls." 

The methodology for using the RICT Program is described in NEI 06-09-A, "Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications (RMTS) 
Guidelines," Revision O, which was approved by the NRC on May 17, 2007. Adherence to 
NEI 06-09-A is required by the RICT Program. 

The proposed amendment is consistent with TSTF-505, Revision 2, "Provide Risk-Informed 
Extended Completion Times - RITSTF Initiative 4b." However, only those Required Actions 
described in Attachment 4 and Enclosure 1, as reflected in the proposed TS mark-ups provided 
in Attachment 2, are proposed to be changed, because some of the modified Required Actions 
in TSTF-505 are not applicable to BWD and BYR, and there are some plant-specific Required 
Actions not included in TSTF-505 that are included in this proposed amendment. 

2.0 ASSESSMENT 

2.1 Applicability of Published Safety Evaluation 

EGC has reviewed TSTF-505, Revision 2, and the model safety evaluation dated November 21, 
2018 (ADAMS Accession No. ML 18267A259). This review included the information provided to 
support TSTF-505 and the safety evaluation for NEI 06-09-A. As described in the subsequent 
paragraphs, EGC has concluded that the technical basis is applicable to BWD and BYR and 
support incorporation of this amendment in the BWD and BYR TS. 

2.2 Verifications and Regulatory Commitments 

In accordance with Section 4.0, Limitations and Conditions, of the safety evaluation for 
NEI 06-09-A, the following is provided: 

1. Enclosure 1 identifies each of the TS Required Actions to which the RICT Program will 
apply, with a comparison of the TS functions to the functions modeled in the probabilistic 
risk assessment (PRA) of the structures, systems and components (SSCs) subject to 
those actions. 
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DESCRIPTION AND ASSESSMENT OF THE PROPOSED CHANGE 

2. Enclosure 2 provides a discussion of the results of peer reviews and self-assessments 
conducted for the plant-specific PRA models which support the RICT Program, as 
required by Regulatory Guide (RG) 1.200, Section 4.2. 

3. Enclosure 3 is not applicable since each PRA model used for the RICT Program is 
addressed using a standard endorsed by the Nuclear Regulatory Commission. 

4. Enclos1,.1re 4 provides appropriate justification for excluding sources of risk not addressed 
by the PRA models. 

5. Enclosure 5 provides the plant-specific baseline core damage frequency (GDF) and 
large early release frequency (LERF) to confirm that the potential risk increases allowed 
under the RICT Program are acceptable. 

6. Enclosure 6 is not applicable since the RICT Program is not being applied to shutdown 
modes. 

7. Enclosure 7 provides a discussion of the licensee's programs and procedures that 
assure the PRA models that support the RICT Program are maintained consistent with 
the as-built, as-operated plant. 

8. Enclosure 8 provides a description of how the baseline PRA model, which calculates 
average annual risk, is evaluated and modified for use in the Real Time Risk. tool to 
assess real time configuration risk, and describes the scope of, and quality controls 
applied to, the Real Time Risk tool. 

9. Enclosure 9 provides a discussion of how the key assumptions and sources of 
uncertainty in the PRA models were identified, and how their impact on the RICT 
Program was assessed and dispositioned. 

10. Enclosure 1 O provides a description of the implementing programs and procedures 
regarding the plant staff responsibilities for the RICT Program implementation, including 
risk management action (RMA) implementation. 

11. Enclosure 11 provides a description of the implementation and monitoring program as 
described in NEI 06-09-A, Section 2.3.2, Step 7. 

12. Enclosure 12 provides a description of the process to identify and provide RMAs. 

There are no regulatory commitments contained in this letter. 

2.3 Optional Changes and Variations 

EGG is proposing the following variations from the TS changes described in TSTF-505, 
Revision 2, or the applicable parts of the NRC's model safety evaluation dated 
November 21, 2018. These options were recognized as acceptable variations in TSTF-505 
and the NRC's model safety evaluation. 
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DESCRIPTION AND ASSESSMENT OF THE PROPOSED CHANGE 

Note that, in a few instances, the BWD and BYR TS use different numbering and titles than the 
Standard Technical Specifications (STS) on which TSTF-505 was based. These differences are 
administrative and do not affect the applicability of TSTF-505 to the BWD and BYR TS. Only 
TS changes consistent with the BWD and BYR design and TS are included. Attachment 4 
provides specifiG information. 

Attachment 4 is a cross-reference that provides a comparison between the NUREG-1431, 
"Standard Technical Specifications Westinghouse Plants," Required Actions included in 
TSTF-505 and the BWD and BYR Actions included in this license amendment request. The 
attachment includes a summary description of the referenced Required Actions, which is 
provided for information purposes only and is not intended to be a verbatim description of the 
Required Actions. The cross-reference in Attachment 4 identifies the following: 

1. BWD and BYR Actions that have identical numbers to the corresponding 
NUREG-1431 Required Actions are not deviations from TSTF-505, except for 
administrative deviations (if any) such as formatting. These deviations are 
administrative with no impact on the NRC's model safety evaluation dated November 21, 
2018. 

2. BWD and BYR Actions that have different numbering than the NUREG-1431 Required 
Actions are an administrative deviation from TSTF-505 with no impact on the NRC's 
model safety evaluation dated November 21, 2018. 

3. For NUREG-1431 Required Actions that are not contained in the BWD and BYR TS, the 
corresponding TSTF-505 mark-ups for the Required Actions are not applicable to BWD 
and BYR. This is an administrative deviation from TSTF-505 with no impact on the 
NRC's model safety evaluation dated November 21, 2018. 

4. The model application provided in TSTF-505, Revision 2, includes an attachment for 
typed, camera-ready (revised) TS pages reflecting the proposed changes. BWD and 
BYR are not including such an attachment due to the number of TS pages included in 
this submittal that have the potential to be affected by other unrelated license 
amendment requests and the straightforward nature of the proposed changes. 
Providing only mark-ups of the proposed TS changes satisfies the requirements of 
1 O CFR 50.90, "Application for amendment of license, construction permit, or early site 
permit," in that the mark-ups fully describe the changes desired. This is an 
administrative deviation from TSTF-505 with no impact on the NRC's model safety 
evaluation dated November 21, 2018. Because of this deviation, the contents and 
numbering of the attachments for this amendment request differ from the attachments 
specified in the model application in TSTF-505, Revision 2. 

5. As stated in TSTF-505, Revision 2, it is necessary to adopt TSTF-439, "Eliminate 
Second Completion Times Limiting Time from Discovery of Failure to Meet an LCO," in 
order to adopt TSTF-505 for those Required Actions that are affected by both travelers. 
On November 1, 2018, (ADAMS Accession No. ML 183058401) EGG submitted a 
license amendment request (LAR) for multiple stations, including BWD and BYR, to 
adopt TSTF-439. This LAR impacts the following TSs as indicated in the mark-ups 
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ATTACHMENT 1 

DESCRIPTION AND ASSESSMENT OF THE PROPOSED CHANGE 

provided in Attachments 2a and 2b, Proposed Technical Specifications Changes for 
BWD and BYR: 

• TS 3.8.1, AC Sources-Operating 
• TS 3.8.9, Distribution Systems-Operating 

6. There are several plant-specific LCOs and associated Actions for which BWD and BYR 
are proposing to apply the RICT Program that are variations from TSTF-505 as identified 
in Attachment 4 with additional justification provided below: 

• TS 3.7.2.A.1 - Main Steam Isolation Valves (MSIVs); One MSIV actuator train 
inoperable (specific to BWD and BYR) 

The requirements of TS 3.7.2, Action A.1 currently allow 7 days to restore the 
MSIV actuator train to OPERABLE status. The 7-day Completion Time is 
reasonable in light of the dual-redundant actuator train design such that with one 
actuator train inoperable, the affected MSIV is still capable of closing on demand 
via the remaining OPERABLE actuator train. The 7-day Completion Time takes 
into account the redundant OPERABLE actuator train to the MSIV, reasonable 
time for repairs, and the low probability of an event occurring that requires the 
inoperable actuator train to the affected MSIV. 

The MS IVs isolate steam flow from the secondary side of the steam generators 
following a High Energy Line Break (HELB). MSIV closure terminates flow from 
the unaffected (intact) steam generators. 

The design basis of the MSIVs is established by the analysis for the large Steam 
Line Break (SLB) outside containment, discussed in UFSAR Section 15.1.5. It is 
also affected by the accident analysis of the SLB events presented in UFSAR 
Section 6.2. The design precludes the blowdown of more than one steam 
generator, assuming a single active component failure (e.g., the failure of one 
MSIV to close on demand). 

Application of a RICT for this Action will not adversely affect the ability of the 
ECCS to perform its intended safety function. 

• TS 3.7.2.B.1 ~ Main Steam Isolation Valves (MSIVs); Two MSIVs each with one 
actuator train inoperable such that the inoperable actuator trains are in different 
ESF Divisions-(specific to BWD and BYR) 

The requirements of TS 3.7.2, Action B.1 currently allow 72 hours to restore one 
MSIV actuator train to OPERABLE status. The 72-hour Completion Time is 
reasonable since the dual-redundant actuator train design ensures that with only 
one actuator train on each of two affected MSIVs inoperable, each MSIV is still 
capable of closing on demand; 
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DESCRIPTION AND ASSESSMENT OF THE PROPOSED CHANGE 

The MSIVs isolate steam flow from the secondary side of the steam generators 
following a High Energy Line Break (HELB). MSIV closure terminates flow from 
the unaffected (intact) steam generators. 

The design basis of the MSIVs is established by the analysis for the large Steam 
Line Break (SLB) outside containment, discussed in UFSAR Section 15.1.5. It is 
also affected by the accident analysis of the SLB events presented in UFSAR 
Section 6.2. The design precludes the blowdown of more than one steam 
generator, assuming a single active component failure (e.g., the failure of one 
MSIV to close on demand). 

Application of a RICT for this Action will not adversely affect the ability of the 
ECCS to perform its intended safety function. 

• TS 3.7.9 B.2 - Ultimate Heat Sink (UHS); One required SX cooling tower (SXCT) 
fan inoperable (specific to Byron) 

The requirements of TS 3.7.9, Action B.2 currently allow 72 hours to restore the 
required SXCT fan to OPERABLE status. A SXCT fan is considered operable 
when it has a structurally sound cooling cell, a water distribution system, and the 
capability of running in high speed for 30 days. The number and configuration of 
SXCT fan requirements vary with increasing SX pump discharge water 
temperature. 

The UHS maximum basin design temperature is 100°F. To ensure this limit is 
not exceeded, the SXCT fan requirements vary with increasing SX pump 
discharge water temperature. These requirements involve an increasing number 
of required SXCT fans to be operable and whether those fans are required to be 
running in high speed. The design analysis for determining these requirements 
was based on the worst-case three-hour outside air wet bulb temperature of 
82°F. For example, with SX trains cross tied on both units, if SX pump discharge 
water temperature is less than 77°F, then only six of the eight SXCT fans are 
required to be operable and none are required to be running in high speed. If the 
SX pump discharge water temperature is greater than 91 °F and equal or less 
than 96°F, then all eight SXCT fans are required to be operable and all are 
required to be running in high speed. 

Application of a RICT for this Action will not adversely affect the ability of the 
facility to respond to an accident. 

• TS 3.7.9.E.1 - Ultimate Heat Sink (UHS); One or more basin level(s) < 60% 
(specific to Byron) 

The requirements of TS 3.7.9, Action E.2 currently allow 6 hours to restore both 
basin levels to greater than or less than 60%. The UHS maximum basin design 
temperature is 100°F. To ensure this limit is not exceeded, the SC Cooling 
Tower (SXCT) fan requirements vary with increasing SX pump discharge water 
temperature. These requirements involve an increasing number of required 
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DESCRIPTION AND ASSESSMENT OF THE PROPOSED CHANGE 

SXCT fans to be operable and whether those fans are required to be running in 
high speed. 

The design analysis for determining these requirements was based on the worst
case three-hour outside air wet bulb temperature of 82°F. The analyses assume 
an initial basin level of greater than or equal to 60% in both cooling tower basins, 
which corresponds to approximately 306,000 gallons in each basin. The analyses 
consider the AF system requirements, whose safety related source of water is 
the SX system. 

The UHS is designed in accordance with RG 1.27, which requires a 30-day 
supply of cooling water the UHS. The UHS requires makeup to the basins to 
meet this requirement. The safety related source of makeup is the two diesel 
driven SX makeup pumps which take suction from the Rock River. The diesel 
driven SX makeup pumps auto start on low level in their associated tower basin. 
The SX makeup system is designed to withstand all design basis natural 
phenomena events during low Rock River flow or level, tornado, and river flood. 

Application of a RICT for this Action will not adversely affect the ability of the 
facility to respond to an accident. 

EGG has determined that the application of a RICT for these BWD and BYR plant
specific LCOs is consistent with TSTF-505, Revision 2, and with the NRC's model safety 
evaluation dated November 21, 2018. Application of a RICT for these plant-specific 
LCOs will be controlled under the RICT Program. The RICT Program provides the 
necessary administrative controls to permit extension of Completion Times and thereby 
delay reactor shutdown or remedial actions, if risk is assessed and managed within 
specified limits and programmatic requirements. The specified safety function or 
performance levels of TS required structures, systems or components (SSCs) are 
unchanged, and the remedial actions, including the requirement to shut down the 
reactor, are also unchanged; only the Action allowed outage times are extended by the 
RICT Program. 

Application of a RICT will be evaluated using the methodology and probabilistic risk 
guidelines contained in NEI 06-09-A, "Risk-Informed Technical Specifications Initiative 
4b, Risk-Managed Technical Specifications (RMTS) Guidelines," Revision 0, which was 
approved by the NRG on May 17, 2007 (ADAMS Accession No. ML071200238). The 
NEI 06-09-A, Revision O methodology includes a requirement to perform a quantitative 
assessment of the potential impact of the application of a RICT on risk, to reassess risk 
due to plant configuration changes, and to implement compensatory measures and risk 
management actions (RMAs) to maintain the risk below acceptable regulatory risk 
thresholds. In addition, the NEI 06-09-A, Revision O methodology satisfies the five key 
safety principles specified in Regulatory Guide 1.177, "An Approach for Plant-Specific, 
Risk-Informed Decisionmaking: Technical Specifications," dated August 1998 (ADAMS 
Accession No. ML003740176), relative to the risk impact due to the application of a 
RICT. 
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DESCRIPTION AND ASSESSMENT OF THE PROPOSED CHANGE 

Therefore, the proposed application of a RICT in the BWD and BYR plant-specific 
Actions is consistent with TSTF-505, Revision 2, and with the NRC's model safety 
evaluation dated November 21, 2018. 

EGC has reviewed these changes and determined that they do not affect the applicability of 
TSTF-505, Revision 2, to the BWD and BYR TS. 

3.0 

3.1 

REGULATORY ANALYSIS 

No Significant Hazards Consideration Determination 

Exelon Generation Company, LLC (EGC) has evaluated the proposed changes to the Technical 
Specifications (TS) using the criteria in 1 O CFR 50.92 and has determined that the proposed 
changes do not involve a significant hazards consideration. 

Braidwood Station, Units 1 and 2, and Byron Station, Units 1 and 2, request adoption of an 
approved change to the standard technical specifications (STS) and plant-specific technical 
specifications (TS), to modify the TS requirements related to Completion Times for Required 
Actions to provide the option to calculate a longer, risk-informed Completion Time. The 
allowance is described in a new program in Chapter 5.0, "Administrative Controls," entitled the 
"Risk-Informed Completion Time Program." 

As required by 1 O CFR 50.91 (a), an analysis of the issue of no significant hazards consideration 
is presented below: 

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

Response: No. 

The proposed changes permit the extension of Completion Times provided the 
associated risk is assessed and managed in accordance with the NRC approved Risk
Informed Completion Time Program. The proposed changes do not involve a significant 
increase in the probability of an accident previously evaluated because the changes 
involve no change to the plant or its modes of operation. The proposed changes do not 
increase the consequences of an accident because the design-basis mitigation function 
of the affected systems is not changed and the consequences of an accident during the 
extended Completion Time are no different from those during the existing Completion 
Time. 

Therefore, the proposed changes do not involve a significant increase in the probability 
or consequences of an accident previously evaluated. 

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

Response: No. 
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ATTACHMENT 1 

DESCRIPTION AND ASSESSMENT OF THE PROPOSED CHANGE 

The proposed changes do not change the design, configuration, or method of operation 
of the plant. The proposed changes do not involve a physical alteration of the plant (no 
new or different kind of equipment will be installed). 

Therefore, the proposed changes do not create the possibility of a new or different kind 
· of accident from any accident previously evaluated. 

3. Do the proposed changes involve a significant reduction in a margin of safety? 

Response: No. 

The proposed changes permit the extension of Completion Times provided that risk is 
assessed and managed in accordance with the NRC approved Risk-Informed 
Completion Time Program. The proposed changes implement a risk-informed 
configuration management program to assure that adequate margins of safety are 
maintained. Application of these new specifications and the configuration management 
program considers cumulative effects of multiple systems or components being out of 
service and does so more effectively than the current TS. 

Therefore, the proposed changes do not involve a significant reduction in a margin of 
safety. 

Based on the above, EGC concludes that the proposed changes present 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. 

3.2 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. 

4.0 ENVIRONMENTAL EVALUATION 

I 

The proposed changes would change a requirement with respect to installation or use of a 
facility component located within the restricted area, as defined in 1 O CFR 20, or would change 
an inspection or surveillance requirement. However, the proposed changes do 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 changes 
meet the eligibility criterion for categorical exclusion set forth in 1 O CFR 51.22(c)(9). 

Therefore, pursuant to 1 O CFR 51.22(b), no environmental impact statement or environmental 
assessment need be prepared in connection with the proposed changes. 
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ATTACHMENT 2a 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Proposed Technical Specification Changes - Braidwood Station Mark-Ups 



1.3 Completion Times 

EXAMPLES (continued) 

Completion Times 
1.3 

If after Condition A is entered, Required Action A.l is not 
met within either the initial 1 hour or any subsequent 
8 hour interval from the previous performance (plus the 
extension allowed by SR 3.0.2), Condition Bis entered. The 
Completion Time clock for Condition A does not stop after 
Condition Bis entered, but continues from the time 
Condition A was initially entered. If Required Action A.l 
is met after Condition Bis entered, Condition Bis exited 
and operation may continue in accordance with Condition A, 
provided the Completion Time for Required Action A.2 has not 
expired. 

EXAMPLE 1. 3-8 

ACTIONS 

CONDITION 

A. One 
subsystem 
inoperable. 

B. Reguired 
Action and 
associated 
Completion 
Time not 
met. 

BRAIDWOOD - UNITS 1 & 2 

REQUIRED ACTION COMPLETION TIME 

A.l Restore subsystem 7 days 
to OPERABLE 
status. OR 

In accordance 
with the Risk 
Informed 
Completion Time 
Program 

B.1 Be in MODE 3. 6 hours 

AND 

B.2 Be in MODE 5. 36 hours 

1.3 - 13 Amendment .gg 



1.3 Completion Times 

EXAMPLES (continued) 

Completion Times 
1.3 

When a subsystem is declared inoperable. Condition A is 
entered. The 7 day Completion Time may be applied as 
discussed in Example 1.3-2. However. the licensee may elect 
to apply the Risk Informed Completion Time Program which 
permits calculation of a Risk Informed Completion Time 
(RICT) that may be used to complete the Required Action 
beyond the 7 day Completion Time. The RICT cannot exceed 
30 days. After the 7 day Completion Time has expired, the 
subsystem must be restored to OPERABLE status within the 
RICT or Condition B must also be entered. 

The Risk Informed Completion Time Program requires 
recalculation of the RICT to reflect changing plant 
conditions. For planned changes. the revised RICT must be 
determined prior to implementation of the change in 
configuration. For emergent conditions. the revised RICT 
must be determined within the time limits of the Required 
Action Completion Time (i.e .• not the RICT) or 12 hours 
after the plant configuration change. whichever is less. 

If the 7 day Completion Time clock of Condition A has 
expired and subsequent changes in plant condition result in 

· exiting the applicability of the Risk Informed Completion 
Time Program without restoring the inoperable subsystem to 
OPERABLE status. Condition Bis also entered and the 
Completion Time clocks for Required Actions B.l and B.2 
start. 

If the RICT expires or is recalculated to be less than the 
elapsed time since the Condition was entered and the 
inoperable subsystem has not been restored to OPERABLE 
status. Condition Bis also entered and the Completion Time 
clocks for Required Actions B.1 and B.2 start. If the 
inoperable subsystems are restored to OPERABLE status after 
Condition Bis entered, Conditions A is exited. and 
therefore. the Required Actions of Condition B may be 
terminated. 

IMMEDIATE When "Immediately" is used as a Completion Time, the 
COMPLETION TIME Required Action should be pursued without delay and in a 

controlled manner. 

BRAIDWOOD - UNITS 1 & 2 1.3 - 14 Amendment .gg 



3.3 INSTRUMENTATION 

3.3.1 Reactor Trip System CRTS) Instrumentation 

RTS Instrumentation 
3.3.1 

LCD 3.3.1 The RTS instrumentation for each Function in Table 3.3.1-1 
shall be OPERABLE. 

APPLICABILITY: According to Table 3.3.1-1. 

ACTIONS 

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more functions A.l Enter the Condition Immediately 
with one or more referenced in 
required channels or Table 3.3.1-1 for the 
trains inoperable. channel Cs) or 

train(s). ' 

B. One Manual Reactor B.l Restore channel to 48 hours 
Trip channel OPERAB~E status. 
inoperable. < jRICTI 

BR-

th-2- Be ~A HGg~ 3. 54 A81:H"S 

(continued) 

BRAIDWOOD - UNITS 1 & 2 3'.3.1 - 1 Amendment .gg. 
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ACTIONS (continued) 
CONDITION 

D. One Power Range 
Neutron Flux-High 
channel inoperable. 

BRAIDWOOD - UNITS 1 & 2 

REQUIRED ACTION 

-------------NOTE------------
One channel may be bypassed 
for up to 12 hours for 
surveillance testing and 
setpoint adjustment. 

0.1 Place channel in 
trip. 

Be in MODE 3. 

3.3.1 - 3 

RTS Instrumentation 
3.3.1 

COMPLETION TIME 

72 hours 

< !RICT INSERT I 

78 hours 

(continued) 

Amendment -1-00 



ACTIONS (continued) 
CONDITION 

E. One channel 
inoperable. 

BRAIDWOOD - UNITS 1 & 2 

REQUIRED ACTION 

-------------NOTE------------
One channel may be bypassed 
for up to 12 hours for 
surveillance testing. 

E.1 Place channel in 
trip. 

Be in ~40DE 3. 

3.3.1 - 4 

RTS Instrumentation 
3.3.1 

COMPLETION TIME 

72 hours 

< jRICT INSERT I 

78 hours 

(continued) 

Amendment ±00 



ACTIONS (continued) 
CONDITION 

K. One channel 
inoperable. 

INSERT TS 3.3.1 
~ Condition L 

t. One Turbine Trip 
channel inoperable. 

~ 
INSERT TS 3.3.1 

~ Condition N 

BRAIDWOOD - UNITS 1 & 2 

REQUIRED ACTION 

------------NOTES------------
1. For Functions with 

installed bypass test 
capability (Functions Ba, 
9, 10), one channel may 
be bypassed for up to 
12 hours for surveillance 
testing. 

2. For Functions with no 
installed bypass test 
capability (Functions 12 
and 13), the inoperable 
channel may be bypassed 
for up to 12 hours for 
surveillance testing of 
other channels. 

-----------------------------

K.l Pl ace channel in 
trip. 

BR 

~ Resc1ee =Fl=IERMAl:: Pm•Jrn 
~-P+. 

------------NOTE-------------
The inoperable channel may be 
bypassed for up to 12 hours 
for surveillance testing of 
other channels. 
-----------------------------

~t.1 Place channel in 
trip. 

BR 

t± Resc1ee :i:1=1rnMAl:: PmJrn 
~ -P-8-;-

3.3.1 - 6 

RTS Instrumentation 
3.3.1 

COMPLETION TIME 

72 hours 

< IRICTI NSERT I 

78 A8Hl"5 

72 hours 

< IRICTI NSERT I 

78 A8Hl"5 

(continued) 

Amendment -l-00 



ACTIONS (continued) 
CONDITION 

M. One train inoperable. 

~ 

#. One RTB train 
inoperable. 

~ 

tl-. One or more channels 

~ 
inoperable. 

BRAIDWOOD - UNITS 1 & 2 

REQUIRED ACTION 

------------NOTE-------------
One train may be bypassed for 
up to 4 hours for surveillance 
testing provided the other 
train is OPERABLE. 
-----------------------------

M.l Restore train to 
OPERABLE status. 

00 

M-;-2- Be ~A M89t 3. 

-------------NOTE------------
One train may be bypassed for 

RTS Instrumentation 
3.3.1 

COMPLETION TIME 

24 hours 

< IRICTI 

38 A81::H"5 

up to 4 hours for surveillance 
testing, provided the other 
train is OPERABLE. 
-----------------------------

,.#.1 Restore train to 24 hours 
OPERABLE status. 

< IRICTI 
00 

#-;-2- Be ~A M89t 3. 38 19ec1rs 

~ tl-.1 Verify interlock is in 1 hour 
required state for 
existing unit 
conditions. 

00 

th-2- Be ~A ~489t 3. 7 19ec1rs 

(continued) 

3.3.1 - 7 Amendment ·-169-
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ACTIONS (continued) 

.p.. 

£ 
CONDITION 

One or more channels 
inoperable. 

INSERT TS 3.3.1 
Condition S 

One trip mechanism 
inoperable for one 
RTB. 

INSERT TS 3.3.1 
Condition U 

One Reactor Coolant 
Pump (RCP) Breaker 
Position channel (per 
train) inoperable. 

INSERT TS 3.3.1 
Condition W 

BRAIDWOOD - UNITS 1 & 2 

.P.. l 

B.l 

REQUIRED ACTION 

Verify interlock is 
in required state for 
existing unit 
conditi ans. 

Be in MODE 2. 

Restore inoperable 
trip mechanism to 
OPERABLE status. 

Be in MODE 3. 

------------NOTE------------
The inoperable channel may be 
bypassed for up to 4 hours 
for surveillance testing of 
other channels. 

Place channel in 
trip. 

RTS Instrumentation 
3.3.1 

COMPLETION TIME 

1 hour 

7 hours 

48 hours 

-<---!RICT INSERT I 

54 hours 

6 hours 

Reduce THERMAL POWER 12 hours 
to < P 7. 

3.3.1 - 8 Amendment ±69-



RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 2 of 6) 
Reactor Trip System Instrumentation 

APPLICABLE t,'ODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

6. Overtemperature dT 1,2 4 E SR 3.3.1.1 Refer to 
SR 3.3.1.3 Note 1 
SR 3.3.1.6 
SR3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

7. Overpower dT 1,2 4 E SR 3.3.1.1 Refer to 
SR3.3.1.7 Note 2 
SR 3.3.1.10 
SR 3.3.1.15 

8. Pressurizer Pressure 

a. Low 1ceJ 4 K SR 3.3.1.1 
SR 3.3.1.7 

~ 1875 psig 

SR 3.3.1.10 
SR 3.3.1.15 

b. High 1,2 4 E SR 3.3.1.1 s 2393 psig 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

9. Pressurizer Water lCe) 3 K SR 3.3.1.1 s 93.5% of 
Level-High SR 3.3.1.7 instrument 

SR 3.3.1.10 span 

10. Reactor Coolant 1ceJ 3 K SR 3.3.1.1 ~ 89.3% of 
Flow-Low (per loop) SR3.3.1.7 

SR 3.3.1.10 
loop minimum 

measured fl ow 
SR 3.3.1.15 

11. Reactor Coolant Pump 
(RCP) Breaker Position 

l(e) 4 ~~ SR 3.3.1.13 NA 

(per train) 

(continued) 

Ce) Above the P-7 (Low Power Reactor Trips Block) interlock. 
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Table 3.3.1-1 (page 3 of 6) 
Reactor Trip System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED 

FUNCTION CONDITIONS CHANNELS CONDITIONS 

12. Undervoltage 1<•) 4 K 
RCPs (per train) 

13. Underfrequency 
RCPs (per train) 

F•l 4 K 

14. Steam Generator (SGJ 
Water Level -Low 
Low (per SG) 

a. Unit 1 1,2 4 E 

b. Unit 2 1,2 4 E 

15. Turbine Trip 

a. Emergency Trip lCfl 3 ~t Header Pressure 
(per train) 

b. Turbine Throttle l(f) 4 ~t Valve Closure 
(per train) 

16. Safety Injection (SI) 1,2 2 trains ~H Input from Engineered 
Safety Feature 
Actuation System 
(ESFAS) 

Ce) Above the P-7 (Low Power Reactor Trips Block) interlock. 

Cf) Above the P-8 (Power Range Neutron Flux) interlock. 

BRAIDWOOD - UNITS 1 & 2 3.3.1 - 18 

RTS Instrumentation 
3.3.1 

SURVEILLANCE ALLOWABLE 
REQUIREMENTS VALUE 

SR 3.3.1.9 ~ 4920 V 
SR 3.3.1.10 
SR 3.3.1.15 

SR 3.3.1.9 ~ 56.08 Hz 
SR 3.3.1.10 
SR 3.3.1.15 

SR 3.3.1.1 ~ 16.1% of 
SR3.3.1.7 narrow range 
SR 3.3.1.10 instrument 
SR 3.3.1.15 span 

SR 3.3.1.1 ~ 34.8% of 
SR 3.3.1.7 narrow range 
SR 3.3.1.10 instrument 
SR 3.3.1.15 span 

SR 3.3.1.10 ~ 910 psig 
SR 3.3.1.14 

SR 3.3.1.10 
SR 3.3.1.14 

~ 1% open 

SR 3.3.1.13 NA 

(continued) 

Amendment ffi. 



RTS Instrumentation 

Table 3.3.1-1 (page 4 of 6) 
Reactor Trip System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED 

FUNCTION CONDITIONS CHANNELS CONDITIONS 

17. Reactor Trip 
System Interlocks 

a. Source Range Block 2(d) 2 ~G Permissive, P-6 

b. Low Power Reactor 
Trips Block, P-7 

Ol P-10 Input 1 3 ~fJ. 

(2) P-13 Input 1 2 ~fJ. 

C. Power Range 1 3 ~fJ. 
Neutron Flux, P-8 

d. Power Range 1,2 3 ~G Neutron Flux, P-10 

e. Turbine Im~ulse 1 2 ~fJ. Pressure, -13 

18. Reactor Trip 
Breakers (RTBs)<g> 

1,2 2 trains ~# 

3cal, 4<•>, 5<•> 2 trains C 

19. Reactor Trip Breaker 
Undervoltage and Shunt 

1,2 1 each per RTB ~ G 

Trip Mechanisms 3(al, 4<•>, 5(a) 1 each per RTB C 

20. Automatic Trip Logic 1,2 2 trains ~M 

3<•>, 4<•>, 5ca) 2 trains C 

(al With Rod Control System capable of rod withdrawal or one or more rods not fully inserted. 

(dl Below the P-6 (Source Range Block Permissive) interlock. 

3.3.1 

SURVEILLANCE ALLOWABLE 
REQUIREMENTS VALUE 

SR 3.3.1.11 ~ 6E-11 amp 
SR 3.3.1.12 

SR 3.3.1.11 NA 
SR 3.3.1.12 

SR 3.3.1.10 NA 
SR 3.3.1.12 

SR 3.3.1.11 ~ 32.1% RTP 
SR 3.3.1.12 

SR 3.3.1.11 ~ 7 .9% RTP and 
SR 3.3.1.12 ~ 12.1% RTP 

SR 3.3.1.10 ~ 12.1% 
SR 3.3.1.12 turbine power 

SR 3.3.1.4 NA 

SR 3.3.1.4 NA 

SR 3.3.1.4 NA 

SR 3.3.1.4 NA 

SR 3.3.1.5 NA 

SR 3.3.L5 NA 

(gl Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB. 
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3.3 INSTRUMENTATION 

ESFAS Instrumentation 
3.3.2 

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation 

LCD 3.3.2 The ESFAS instrumentation for each Function in Table 3.3.2-1 
shall be OPERABLE. 

APPLICABILITY: According to Table 3.3.2-1. 

ACTIONS 

-------------------------------------NOTE-----~-------------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.l Enter the Condition Immediately 
with one or more referenced in 
required channels or Table 3.3.2-1 for the 
trains inoperable. channel Cs) or 

train(s). 

B. One channel B.1 Restore channel to 48 hours 
inoperable. OPERABLE status. 

< !RICTI 
GR-

&.-bl- Be in MODE 3. 54 hours 

AflID 

~ Be in ~40DE 5. 84 hours 

(continued) 

NSERT I 

BRAIDWOOD - UNITS 1 & 2 3.3.2 - 1 Amendment .gg. 



ACTIONS (continued) 
CONDITION REQUIRED ACTION 

ESFAS Instrumentation 
3.3.2 

COMPLETION TIME -

C. One train inoperable. C.1 --------NOTE--------
One train may be 
bypassed for up to 

BRAIDWOOD - UNITS 1 & 2 

00 

4 hours for 
surveillance testing 
provided the other 
train is OPERABLE. 

Restore train to 
OPERABLE status. 

&.-ct Be in MODE 3. 

ANB 

~ Be in MODE 5. 

3.3.2 - 2 

24 hours 

< !RICT INSERT I 

30 hours 

60 hours 

(continued) 

Amendment ±£9-



ACTIONS (continued) 
CONDITION 

D. One channel 
inoperable. 

BRAIDWOOD - UNITS 1 & 2 

ESFAS Instrumentation 
3.3.2 

0.1 

-00: 

REQUIRED ACTION 

--------NOTE--------
One channel may be 
bypassed for up to 
12 hours for 
surveillance testing. 

Place channel in 
trip. 

~ Be in MODE 3. 

ANB 

~ Be in MODE 4. 

3.3.2 - 3 

COMPLETION TIME 

72 hours 

< !RICT INSERT I 

78 hours 

84 hours 

(continued) 

Amendment ±00 



ACTIONS (continued) 
CONDITION 

E. One Containment 
Pressure channel 
inoperable. 

F. One channel or train 
inoperable. 

BRAIDWOOD - UNITS 1 & 2 

E.l 

00 

f-.;.-M 

ANB 

~ 

F.l 

OR 

F.2.1 

AND 

F.2.2 

ESFAS Instrumentation 
3.3.2 

REQUIRED ACTION COMPLETION TIME 

--------NOTE---------
One additional 
channel may be 
bypassed for up to 
12 hours for 
surveillance testing. 
---------------------

Place channel in 72 hours 
bypass. 

Be in MODE 3. 78 hours 

Be in MODE 4. 84 hours 

Restore channel or 48 hours 
train to OPERABLE 
status. 

Be in MODE 3. 54 hours 

Be in MODE 4. 60 hours 

(continued) 

3.3.2 - 4 Amendment -±69-



ACTIONS (continued) 
CONDITION 

G. One train inoperable. 

H. One channel 
inoperable. 

BRAIDWOOD - UNITS 1 & 2 

G.l 

GR-

,8-;-H 

ANB 

~ 

H.l 

OR 

H.2.1 

AND 

H.2.2 

ESFAS Instrumentation 
3.3.2 

REQUIRED ACTION COMPLETION TIME 

--------NOTE---------
One train may be 
bypassed for up to 
4 hours for 
surveillance testing 
provided the other 
train is OPERABLE. 
---------------------

Restore train to 24 hours 
OPERABLE status. 

< IRICTI NSERT I 

Be in MODE 3. 30 hours 

Be in MODE 4. 36 hours 

--------NOTE---------
One channel may be 
bypassed for up to 
2 hours for 
surveillance testing 
provided the other 
channel is OPERABLE. 
---------------------

Pl ace channel in 1 hour 
trip. 

Be in MODE 3. 7 hours 

Be in MODE 4. 13 hours 

( cont rn ued) 

3.3.2 - 5 Amendment -±-69-



ACTIONS (continued) 
CONDITION 

I. One channel I. l 
inoperable. 

00 

.f-;-2-

J. One or more trains J.l 
inoperable. 

BRAIDWOOD - UNITS 1 & 2 

ESFAS Instrumentation 
3.3.2 

REQUIRED ACTION COMPLETION TIME 

--------NOTE---------
The inoperable 
channel may be 
bypassed for up to 
12 hours for 
surveillance testing 
of other channels. 
---------------------

Place channel in 72 hours 
trip. 

< IRICTI NSERT I 

Be ~A ~4ggt 3. 78 Ae1:1rs 

Declare associated Immediately 
auxiliary feedwater 
pump inoperable. 

(continued) 
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ACTIONS (continued) 
CONDITION 

K. One channel 
inoperable. 

BRAIDWOOD - UNITS 1 & 2 

ESFAS Instrumentation 
3.3.2 

K.l 

GR: 

REQUIRED ACTION 

--------NOTE---------
One channel may be 
bypassed for up to 
12 hours for 
surveillance testing. 

Place channel in 
trip. 

~ Be in MODE 3. 

ANB 

~ Be in MODE 5. 

3.3.2 - 7 

COMPLETION TIME 

72 hours 

< !RICT INSERT I 

78 hours 

108 hours 

(continued) 

Amendment -±00 



ACTIONS (continued) 
CONDITION 

L. One or more channels L.l 

REQUIRED ACTION 

Verify interlock is 

ESFAS Instrumentation 
3.3.2 

COMPLETION TIME 

1 hour 
inoperable. in required state for 

existing unit 
condition. 

OR 

L.2.1 Be in MODE 3. 7 hours 

INSERT TS 3.3.2 AND 

~ 
Conditions 
M, N, and 0 L.2.2 Be in MODE4. 13 hours 

SURVEILLANCE REQUIREMENTS 

-------------------------------------NOTE------------------------------------
Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function. 

SURVEILLANCE 

SR 3.3.2.1 Perform CHANNEL CHECK. 

SR 3.3.2.2 Perform COT. 

BRAIDWOOD - UNITS 1 & 2 3.3.2 - 8 

FREQUENCY 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

(continued) 

Amendment ±69-



LOP DG Start Instrumentation 
3.3.5 

3.3 INSTRUMENTATION 

3.3.5 Loss of Power CLOP) Diesel Generator (DG) Start Instrumentation 

LCD 3.3.5 Two channels per bus of the loss of voltage Function, two 
channels per bus of the degraded voltage Function and two 
channels per bus of the low degraded voltage Function shall 
be OPERABLE. 

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

ACTIONS 

When associated DG is required to be OPERABLE by LCD 3.8.2, 
"AC Sources-Shutdown." 

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.l --------NOTE---------
with one channel on For loss of voltage 
one or more buses Function, the 
inoperable. inoperable channel 

may be bypassed for 
up to 2 hours for 
surveillance testing 
of the other channel. 
---------------------

Pl ace channel in 1 hour 
trip. < IRICTI NSERT I 

B. One or more Functions B.1 Restore one channel 1 hour 
with two channels on for the Function on < IRICTI one or more buses the affected bus to NSERT I 

inoperable. OPERABLE status. 

(continued) 
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3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.11 Pressurizer Power Operated Relief Valves (PORVs) 

Pressurizer PORVs 
3.4.11 

LCD 3.4.11 Each PORV and associated block valve shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

------------------------------------- NOTE------------------------------------
Separate Condition entry is allowed for each PORV and each block valve. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more PORVs A.1 Close and maintain 1 hour 
inoperable and capable power to associated 
of being manually block valve. 
cycled. 

B. One PORV inoperable B.l Close associated 1 hour 
and not capable of block valve. 
being manually cycled. 

AND 

B.2 Remove power from 
associated block 

1 hour 

valve. 

AND 

B.3 Restore PORV to 72 hours 
OPERABLE status. < IRICTI 

(continued) 

NSERT I 
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ACTIONS (continued) 
CONDITION 

C. One block valve C.l 
inoperable. 

AND 

C.2 

D. Required Action and 0.1 
associated Completion 
Time of Condition A, AND 
B, or C not met. 

0.2 

E. Two PORVs inoperable 
and not capable of 

E.1 

being manually cycled. AND 

E.2 

F. Two block valves F.l 
inoperable. 

G. Required Action and G.l 
associated Completion 
Time of Condition F AND 
not met. 

G.2 

BRAIDWOOD - UNITS 1 & 2 

REQUIRED ACTION 

Place associated PORV 
in manual control. 

Restore block valve 
to OPERABLE status. 

Be in MODE 3. 

Be in MODE 4. 

Be in MODE 3. 

Be in MODE 4. 

Restore one block 
valve to OPERABLE 
status. 

Be in MODE 3. 

Be in MODE 4. 

3.4.11 - 2 

Pressurizer PORVs 
3.4.11 

COMPLETION TIME 

1 hour 

72 hours 
( IRICTI NSERT I 

6 hours 

12 hours 

6 hours 

12 hours 

2 hours 

6 hours 

12 hours 

Amendment -98-



ECCS-Operating 
3.5.2 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.2 ECCS-Operating 

LCD 3.5.2 Two ECCS trains shall be OPERABLE. 

----------------------------NOTES--------------------~------
1. In MODE 3, both Safety Injection (SI) pump flow paths 

and a portion of both Residual Heat Removal (RHR) pump 
flow paths may be isolated by closing the isolation 
valves for up to 2 hours to perform pressure isolation 
valve testing per SR 3.4.14.1. 

2. In MODE 3, a portion of both Residual Heat Removal (RHR) 
pump flow paths may be isolated by closing the isolation 
valves for up to 2 hours to perform pressure isolation 
valve testing per SR 3.4.14.1, provided an alternate 
means of cold leg injection is available for each 
isolated flow path. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

A. One train inoperable. A.l Restore train to 7 days 
OPERABLE status. < IRICTI NSERT I 

B. Two trains inoperable. B.1 Restore one train to 72 hours 
OPERABLE status. 

AND 

At least 100% of the 
ECCS flow equivalent 
to a single OPERABLE 
ECCS train available. 

(continued) 
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ACTIONS (continued) 
CONDITION 

C. One or more C.1 
containment air locks 
inoperable for reasons 
·other than Condition A 
or B. 

AND 

C.2 

AND 

C.3 

D. Required Action and 
associated Completion 

0.1 

Time not met. AND 

0.2 

BRAIDWOOD - UNITS 1 & 2 

REQUIRED ACTION 

Initiate action to 
evaluate overall 
containment leakage 
rate per LCO 3.6.1. 

Verify a door is 
closed in the 
affected air lock. 

Restore air lock to 
OPERABLE status. 

Be in MODE 3. 

Be in MODE 5. 

3.6.2 - 4 

Containment Air Locks 
3.6.2 

COMPLETION TIME 

Immediately 

1 hour 

24 hours 

< IRICTI NSERT I 

6 hours 

36 hours 

Amendment .gg. 



Containment Isolation Valves 
3.6.3 

3.6 CONTAINMENT SYSTEMS 

3.6.3 Containment Isolation Valves 

LCD 3.6.3 Each containment isolation valve shall be OPERABLE. 

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

ACTIONS 

------------------------------------ NOTES------------------------------------
1. Penetration flow path(s) except for 48 inch purge valve flow paths may be 

unisolated intermittently under administrative controls. 

2. Separate Condition entry is allowed for each penetration flow path. 

3. Enter applicable Conditions and Required Actions for systems made 
inoperable by containment isolation valves. 

4. Enter applicable Conditions and Required Actions of LCD 3.6.1, 
"Containment," when isolation valve leakage results in exceeding the 
overall containment leakage rate acceptance criteria. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. ---------NOTE--------- A.1 Isolate the affected 4 hours 
Only applicable to genetration flow path 

< !RICT INSERT I penetration flow paths y use of at least 
with two containment one closed and 
isolation valves. de-activated 
---------------------- automatic or remote 

manual valve, closed 
One or more manual valve, blind 
penetration flow paths flange, or check 
with one containment valve with fl ow 
isolation valve through the valve 
inoperable except for secured. 
purge valve leakage 
not within limit. AND 

(continued) 
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ACTIONS 
CONDITION 

A. (continued) A.2 

BRAIDWOOD - UNITS 1 & 2 

Containment Isolation Valves 
3.6.3 

REQUIRED ACTION 

--------NOTES--------
1. Isolation devices 

in high radiation 
areas may be 
verified by use 
of administrative 
means. 

2. Isolation devices 
that are locked, 
sealed, or 
otherwise secured 
may be verified 
by use of 
administrative 
means. 

---------------------

Verify the affected 
penetration flow path 
is isolated. 

3.6.3 - 2 

COMPLETION TIME 

Once per 31 days 
for isolation ,~ 
devices outside 
containment · 

follo AND wing 
on isolati 

Prior to 
entering MODE 4 
from MODE 5 if 
not performed 
within the 
previous 92 days 
for isolation 
devices inside 
containment 

(continued) 

Amendment .gg 



ACTIONS (continued) 
CONDITION 

C. ---------NOTE--------- C.l 
Only applicable to 
penetration flow paths 
with only one 
containment isolation 
valve and a closed 
system. 
----------------------

One or more 
penetration flow paths AND 
with one containment 
isolation valve C.2 
inoperable. 

D. One or more D.l 
penetration flow paths 
with one or more 
containment purge 
valves not within 
purge valve leakage 
limits. 

BRAIDWOOD - UNITS 1 & 2 

Containment Isolation Valves 
3.6.3 

REQUIRED ACTION COMPLETION TIME 

Isolate the affected 72 hours 
penetration flow path 
by use of at least < IRICT INSER 

one closed and 
de-activated 
automatic or remote 
manual valve, closed 
manual valve, or 
blind flange. 

--------NOTES--------
1. Isolation devices 

in high radiation 
areas may be 
verified by use 
of administrative 
means. 

2. Isolation devices 
that are locked, 
sealed, or 
otherwise secured 
may be verified 
by use of 
administrative 
means. 

---------------------

Verify the affected Once per 31 days~ 
penetration flow path 
is isolated. 

Restore purge valve 24 hours 
following 

leakage to within isolation 
limits. 

(continued) 

3.6.3 - 4 Amendment -98 

Tl 



MSIVs 
3.7.2 

3.7 PLANT SYSTEMS 

3.7.2 Main Steam Isolation Valves (MSIVs) 

LCD 3.7.2 Four MSIVs and their associated actuator trains shall be 
OPERABLE. 

APPLICABILITY: MODE 1, 
MODES 2 and 3 except when all MSIVs are closed. 

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

A. One MSIV actuator A.1 Restore MSIV actuator 7 days 
train inoperable. train to OPERABLE / IRICTI 

" status. 

B. Two MSIVs each with B.l Restore one MSIV 72 hours 
one actuator train actuator train to / 1RICTI inoperable such that OPERABLE status. ..... 

the inoperable 
actuator trains are in 
different ESF 
Divisions. 

C. Two MSIVs each with C.l Restore one MSIV 24 hours 
one actuator train actuator train to 
inoperable and both OPERABLE status. 
inoperable actuator 
trains are in the same 
ESF Division. 

D. Two MSIV actuator 0.1 Declare the affected Immediately 
trains inoperable on MSIV inoperable. 
the same MSIV. 

(continued) 

BRAIDWOOD - UNITS 1 & 2 3.7.2 - 1 Amendment -±8±-
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ACTIONS (continued) 
CONDITION 

E. Three or more MSIV 
actuator trains 
inoperable. 

OR 

Required Action and 
associated Completion 
Time of Condition A, 
B, or C not met. 

F. One MSIV inoperable in 
MODE 1. 

G. Required Action and 
associated Completion 
Time of Condition F 
not met. 

H. ---------NOTE---------
Separate Condition 
entry is allowed for 
each MSIV. 
----------------------

One or more MSIV 
inoperable in MODE 2 
or 3. 

I. Required Action and 
associated Completion 
Time of Condition H 
not met. 

BRAIDWOOD - UNITS 1 & 2 

REQUIRED ACTION 

E.l Declare each affected 
MSIV inoperable. 

F.1 Restore MSIV to 
OPERABLE status. 

G.l Be in MODE 2. 

H.l Close MSIV. 

AND 

H.2 Verify MSIV is 
closed. 

I.1 Be in MODE 3. 

AND 

I.2 Be in MODE 4. 

3.7.2 - 2 

MSIVs 
3.7.2 

COMPLETION TIME 

Immediately 

8 hours 
( IRICTI 

6 hours 

8 hours 

Once per 7 days 

6 hours 

12 hours 

Amendment -:lfil 

NSERT I 



3.7 PLANT SYSTEMS 

SG PORVs 
3. 7.4 

3.7.4 Steam Generator (SG) Power Operated Relief Valves (PORVs) 

LCD 3.7.4 Four SG PORV lines shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SG PORV line A.l Restore SG PORV line 30 days 
inoperable. to OPERABLE status. < IRICT I NSERT I 

B. Two or more SG PORV B.l Restore all but one 24 hours 
lines inoperable. SG PORV line to < IRICTI OPERABLE status. NSERT I 

C. Required Action and C.l Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

C.2 Be in MODE 4. 12 hours 

BRAIDWOOD - UNITS 1 & 2 3.7.4-1 Amendment B4 



3.7 PLANT SYSTEMS 

3.7.5 Auxiliary Feedwater (AF) System 

LCD 3.7.5 Two AF trains shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

AF System 
3.7.5 

----------------------------------NOTE---------------------------------
LCO 3.0.4.b is not applicable when entering MODE 1. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One AF train A.l Restore AF train to 72 hours 
inoperable. OPERABLE status. ( IRICTI NSERT I 

B. Required Action and B.l Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A AND 
not met. 

B.2 Be in MODE 4. 12 hours 

C. Two AF trains C.l ---------NOTE--------
inoperable. LCD 3.0.3 and all 

other LCD Required 
Actions requiring 
MODE changes are 
suspended until 
one AF train is 
restored to OPERABLE 
status. 
---------------------

Initiate action to Immediately 
restore one AF train 
to OPERABLE status. 

BRAIDWOOD - UNITS 1 & 2 3.7.5 - 1 Amendment B4 



3.7 PLANT SYSTEMS 

3.7.7 Component Cooling Water (CC) System 

LCD 3.7.7 The CC System shall be OPERABLE. 

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

ACTIONS 

CC System 
3.7.7 

-------------------------------------NOTE-------------------------------------
Enter applicable Conditions and Required Actions of LCD 3.4.6, "RCS 
Loops-MODE 4," for Residual Heat Removal loops made inoperable by CC. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CC fl ow path A.l Restore CC flow path 7 days 
IRICTI inoperable. to OPERABLE status. < 

B. One required CC pump B.l Restore required CC 7 days 
inoperable. pump to OPERABLE < IRICTI 

status. 

C. Required Action and C.l Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A or AND 
B not met. 

C.2 Be in MODE 5. 36 hours 

NSERT I 

NSERT I 

BRAIDWOOD - UNITS 1 & 2 3.7.7 - 1 Amendment -98 



3.7 PLANT SYSTEMS 

3.7.8 Essential Service Water CSX) System 

LCD 3.7.8 The following SX trains shall be OPERABLE: 

a. Two unit-specific SX trains; and 

SX System 
3.7.8 

b. One opposite-unit SX train for unit-specific support. 

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

ACTIONS 

CONDITION 

A. One unit-specific SX 
train inoperable. 

BRAIDWOOD - UNIT 1 

A.l 

REQUIRED ACTION 

--------NOTES--------
1. Enter applicable 

Conditions and 
Required Actions 
of LCD 3 . 8 . 1 , "AC 
Sources
Operating," for 
Emergency Diesel 
Generator made 
inoperable by SX. 

2. Enter applicable 
Conditions and 
Required Actions 
of LCD 3.4.6, 
"RCS Loops-
MODE 4," for 
Residual Heat 
Removal loops 
made inoperable 
by sx. 

Restore unit-specific 
SX train to OPERABLE 
status. 

3.7.8 - 1 

COMPLETION TIME 

72 hours 
< !RICT INSERT I 

(continued) 

Amendment -l-W 



ACTIONS (continued) 
CONDITION 

B. Opposite-unit SX train B.l 
inoperable. 

C. Required Action and C.l 
associated Completion 
Time of Condition A or AND 
B not met. 

C.2 

BRAIDWOOD - UNIT 1 

REQUIRED ACTION 

Restore opposite-unit 
SX train to OPERABLE 
status. 

Be in MODE 3. 

Be in MODE 5. 

3.7.8 - 2 

SX System 
3.7.8 

COMPLETION TIME 

7 days 
< IRICTI 

6 hours 

36 hours 

Amendment ±6-8-



Deleted text in Mark-up reflects changes 
proposed in EGG LAR to Adopt TSTF-439 
submitted November 1, 2018. 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.1 AC Sources-Operating 

AC Sources-Operating 
3.8.1 

LCD 3.8.1 The following AC electrical sources shall be OPERABLE: 

a. Two qualified circuits per bus between the offsite 
transmission network and the onsite Class lE AC 
Electrical Power Distribution System; and 

b. Two Diesel Generators (DGs) capable of supplying the 
onsite Class lE AC Electrical Power Distribution System. 

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

ACTIONS 
----------------------------------NOTE---------------------------------
LCO 3.0.4.b is not applicable to DGs. 

· CONDITION 

A. One or more buses with A.l 
one required qualified 
circuit inoperable. 

BRAIDWOOD - UNITS 1 & 2 

AND 

A.2 

REQUIRED ACTION 

Perform SR 3.8.1.1 
for the required 
OPERABLE qualified 
circuits. 

Restore required 
qualified circuit(s) 
to OPERABLE status. 

3.8.1 - 1 

COMPLETION TIME 

1 hour 

Once per 8 hours 
thereafter 

72 hours < !RICT INSERT I 
AN& 

17 days from 
discovery of 
failure to meet 
t::00 

(continued) 

Amendment B4 



Deleted text in Mark-up reflects changes 
proposed in EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

ACTIONS 
CONDITION 

B. (continued) B.5 

C. Required Action and C.l 
associated Completion 
Time of Required 
Action B.1 not met. 

D. One or more buses with 0.1 

REQUIRED ACTION 

Restore DG to 
OPERABLE status. 

Restore DG to 
OPERABLE status. 

Restore one required 

AC Sources-Operating 
3.8.1 

COMPLETION TIME 

14 days 
< IRICTI NSERT I 
AN& 

17 Elays 'fFSlfl 
Eliseever:Y e:j:: 
foilure ts !fleet 
t:00 

72 hours 

24 hours 
two required qualified qualified circuit per < IRICTI NSERT I 
circuits inoperable. bus to OPERABLE 

status. 

E. One DG inoperable and ------------NOTE-------------
one or more buses with Enter applicable Conditions 
one required qualified and Required Actions of 
circuit inoperable. LCO 3.8.9, "Di stri buti on 

Systems-Operating," when 
OR Condition Eis entered with 

One DG inoperable and 
no AC power source to a 
division. 

one bus with two -----------------------------
required qualified 
circuits inoperable. E.l Restore required 12 hours 

qualified circuit(s) < IRICTI to OPERABLE status. NSERT I 

OR 

E.2 Restore DG to 12 hours 
OPERABLE status. < IRICTI NSERT I 

(continued) 

BRAIDWOOD - UNITS 1 & 2 3.8.1 - 3 Amendment ±G8 



3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources-Operating 

DC Sources-Operating 
3.8.4 

LCD 3.8.4 Division 11(21) and Division 12(22) DC electrical power 
subsystems shall be OPERABLE and not crosstied to the 
opposite unit. 

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

ACTIONS 

CONDITION 

A. One battery charger 
inoperable. 

BRAIDWOOD - UNITS 1 & 2 

A.1 

AND 

REQUIRED ACTION 

Crosstie 
opposite-unit bus 
with associated 
OPERABLE battery 
charger to the 
affected division. 

COMPLETION TIME 

2 hours 

A.2 Restore battery 2 hours 
terminal voltage to 
greater than or equal 
to _the mini mum 
established float 
voltage. 

AND 

A.3 Verify battery fl oat Once per 12 

AND 

A.4 

current:::: 3 amps. hours 

Restore battery 
charger to OPERABLE 
status. 

3.8.4 - 1 

7 days I 
~<-----i!RICT INSERT I 

(continued) 

Amendment -±-24-



DC Sources-Operating 
3.8.4 

ACTIONS (continued) 
Add header row to this page: I 
CONDITION/ REQUIRED ACTION/ COMPLETION TIME 

B. One DC electrical B.1 Open at least one 204 hours I 
power division crosstie breaker 
crosstied to between the crosstied < jRICTIN 
opposite-unit DC divisions. 

SERT I 
electrical power 
subsystem that has an 
inoperable battery 
charger, while 
opposite unit is in 
MODE 1, 2, 3, or 4. 

C. One DC electrical C.1 ---------NOTE--------
power division Only required when 
crosstied to opposite unit has an 
opposite-unit DC inoperable battery. 
electrical power 
subsystem with an 

---------------------

inoperable source, Verify opposite-unit Once per 
while opposite unit is DC bus load 12 hours 
in MODE 5, 6, ·Or 
defueled. 

~ 200 amps. 

AND 

C.2 Open at least one 7 days 
crosstie breaker < jRICTIN between the crosstied SERT I 
divisions. 

D. One DC electrical D.1 Restore DC electrical 2 hours 
power subsystem power subsystem to < jRICTIN 
inoperable for reasons OPERABLE status. 

SERT I 

other than Condition 
A, B, or C. 

E. Required Action and E.1 Be in MODE 3. 6 hours 
Associated Completion 
Time not met. AND 

E.2 Be in MODE 5. 36 hours 

BRAIDWOOD - UNITS 1 & 2 3.8.4 - 2 Amendment -±24-



3.8 ELECTRICAL POWER SYSTEMS 

3.8.7 Inverters-Operating 

Inverters-Operating 
3.8.7 

LCD 3.8.7 Four instrument bus inverters shall be OPERABLE. 

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

ACTIONS 

CONDITION REQUIRED ACTION 

A. One instrument bus A.1 --------NOTE---------
inverter inoperable. Enter applicable 

Conditions and 
Required Actions of 
LCD 3.8.9, 
"Distribution 
Systems-Operating" 
with any instrument 
bus de-energized. 
---------------------

Restore inverter to 
OPERABLE status. 

B. Required Action and B.1 Be in MODE 3. 
associated Completion 
Time not met. AND 

B.2 Be in MODE 5. 

BRAIDWOOD - UNITS 1 & 2 3.8.7 - 1 

COMPLETION TIME 

7 days 
< IRICTI NSERT I 

6 hours 

36 hours 

Amendment -±2-9-



Deleted text in Mark-up reflects changes 
proposed in EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

ACTIONS 
CONDITION 

A. One AC electrical A.l 
power distribution 
subsystem inoperable. 

B. One AC instrument bus B.l 
electrical power 
distribution subsystem 
inoperable. 

C. One DC electrical C.l 
power distribution 
subsystem inoperable. 

D. Required Action and 0.1 
associated Completion 
Time of Condition A, AND 
B, or C not met. 

0.2 

BRAIDWOOD - UNITS 1 & 2 

Distribution Systems-Operating 
3.8.9 

REQUIRED ACTION COMPLETION TIME 

Restore AC electrical 8 hours 
power distribution < !RICTI 
subsystem to OPERABLE .AfID 

NSERT I 
status. 

le A8Hrs =Fr8FA 
EH see>vef':Y e=F 
=Failc1re te FAeet 
tf& 

Restore AC instrument 2 hours 
bus electrical power < !RICTI 
distribution .AfID 

NSERT I 

subsystem to OPERABLE 
status. ±e A8clrS 'fr8Ffl 

EH seevepy e=F 
foilc1re te FAeet 
tf& 

Restore DC electrical 2 hours 
IRICTI power distribution < NSERT I 

subsystem to OPERABLE .AfID 
status. 

±e A8clrS 'fr8Ffl 
Eli seevepy e=F 
fo i l c1 Pe te FAeet 
tf& 

Be in MODE 3. 6 hours 

Be in MODE 5. 36 hours 

(continued) 

3.8.9 - 2 Amendment -l-B4 



Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.19 Surveillance Frequency Control Program 

This program provides controls for Surveillance Frequencies. The 
program shall ensure that Surveillance Requirements specified in 
the Technical Specifications are performed at intervals sufficient 
to assure the associated Limiting Conditions for Operation are 
met. 

a. The Surveillance Frequency Control Program shall contain a 
list of Frequencies of those Surveillance Requirements for 
which the Frequency is controlled by the program. 

b. Changes to the Frequencies listed in the Surveillance Frequency Control 
Program shall be made in accordance with NEI 04-10, "Risk-Informed 
Method for Control of Surveillance 
Frequencies," Revision 1. 

c. The Provisions of Surveillance Requirements 3.0.2 and 3.0.3 
are applicable to the Frequencies established in the Surveillance 
Frequency Control Program. 

5.5.20 Risk Informed Completion Time Program 

This program provides controls to calculate a Risk Informed Completion Time 
(RICT) and must be implemented in accordance with NEI 06-09-A, Revision 0, 
"Risk-Managed Technical Specifications (RMTS) Guidelines." The program shall 
include the following: 

a. 

b. 

c. 

The RICT may not exceed 30 days; 

A RICT may only be utilized in MODE 1 and 2; 

When a RICT is being used, any change to the plant configuration change, 
as defined in NEI 06-09-A, Appendix A, must be considered for the effect 
on the RICT. 

1. For planned changes, the revised RICT must be determined prior to 
implementation of the change in configuration. 

2. For emergent conditions, the revised RICT must be determined within 
the time limits of the Required Action Completion Time (i.e., not the 
RICT) or 12 hours after the plant configuration change, whichever is 
less. 

3. Revising the RICT is not required If the plant configuration change 
would lower plant risk and would result in a longer RICT. 

BRAIDWOOD- UN1151&2 5.5-24 Amendment .le§ 



Programs and Manuals 
5.5 

5.5 Programs and Manuals 

d. 

e. 

For emergent conditions, if the extent of condition evaluation for 
inoperable structures, systems, or components (SSCs) is not complete 
prior to exceeding the Completion Time, the RICT shall account for the 
increased possibility of common cause failure (CCF) by either: 

1. Numerically accounting for the increased possibility of CCF in the RICT 
calculation; or 

2. Risk Management Actions (RMAs) not already credited in the RICT 
calculation shall be implemented that support redundant or diverse 
SSCs that perform the function(s) of the inoperable SSCs, and, if 
practicable, reduce the frequency of initiating events that challenge 
the function(s) performed by the inoperable SSCs. 

The risk assessment approaches and methods shall be acceptable to the 
NRC. The plant PRA shall be based on the as-built, as-operated, and 
maintained plant; and reflect the operating experience at the plant, as 
specified in Regulatory Guide 1.200, Revision 2. Methods to assess the 
risk from extending the Completion Times must be PRA methods 
approved for use with this program, or other methods approved by the 
NRC for generic use; and any change in the PRA methods to assess risk 
that are outside these approval boundaries require prior NRC approval. 

BRAIDW00D-UNITS1&2 5.5-25 Amendment.!a§ 



RICT INSERT 

OR 

In accordance with 
the Risk Informed 
Completion Time 
Program 

INSERT TS 3.3.1 Condition L 

L. Required Action and 
associated Completion 
Time of Condition M not 
met. 

INSERT TS 3.3.1 Condition N 

N. Required Action and 
associated Completion 
Time of Condition M not 
met. 

INSERT TS 3.3.1 Condition S 

S. Required Action and 
associated Completion 
Time of Condition R not 
met. 

INSERT TS 3.3.1 Condition U 

U. Required Action and 
associated Completion 
Time of Condition B, D, E, 
0, P, Q, R, or T not met. 

L.1 

N.1 

5.1 

U.1 

B/8 TS INSERTS 

Reduce THERMAL POWER 6 hours 
to< P-7. 

Reduce THERMAL POWER 6 hours 
to< P-8. 

Be in MODE 2. 6 hours 

Be in MODE 3. 6 hours 

1 



INSERT TS 3.3.1 Condition W 

W. Required Action and 
associated Completion 
Time of Condition V not 
met. 

INSERT TS 3.3.2 Condition M 

W.1 

M. Required Action and M.1 
associated Completion 
Time of Conditions B, C, or AND 
Knot met. 

INSERT TS 3.3.2 Condition N 

N. Required Action and 
associated Completion 
Time of Conditions D, E, 
or G not met. 

INSERT TS 3.3.2 Condition 0 

0. Required Action and 
associated Completion 
Time of Condition I not 
met. 

M.2 

N.1 

AND 

N.2 

0.1 

B/B TS INSERTS 

Reduce THERMAL POWER 6 hours 
to< P-7. 

Be in MODE 3. 6 hours 

Be in MODE 5. 36 hours 

Be in MODE 3. 6 hours 

Be in MODE 4. 12 hours 

Be in MODE 3. 6 hours 

2 



ATTACHMENT 2b 

License Amendment Request 

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Proposed Technical Specification Changes - Byron Station Mark-Ups 



1.3 Completion Times 

EXAMPLES (continued) 

Completion Times 
1.3 

If after Condition A is entered, Required Action A.l is not 
met within either the initial 1 hour or any subsequent 
8 hour interval from the prevfous performance (plus the . 
extension allowed by SR 3.0.2), Condition Bis entered. The 
Completion Time clock for Condition A does not stop after 
Condition Bis entered, but continues from the time 
Condition A was initially entered. If Required Action A.1 
is met after Condition Bis entered, Condition Bis exited 
and operation may continue in accordance with Condition A, 
provided the Completion Time for Required Action A.2 has not 
expired. 

EXAMPLE 1.3-8 

ACTIONS 

CONDITION 

A. One 
subsystem 
inoperable. 

B. Reguired 
Action and 
associated 
Completion 
Time not 
met. 

BYRON - UNITS 1 & 2 

REQUIRED ACTION COMPLETION TIME 

A.l Restore subsystem 7 days 
to OPERABLE 
status. OR 

In accordance 
with the Risk 
Informed 
Completion Time 
Program 

B.1 Be in MODE 3. 6 hours 

AND 

B.2 Be in MODE 5. 36 hours 

1.3 - 13 Amendment ±GB 



1.3 Completion Times 

EXAMPLES (continued) 

Completion Times 
1.3 

When a subsystem is declared inoperable. Condition A is 
entered. The 7 day Completion Time may be applied as 
discussed in Example 1.3-2. However. the licensee may elect 
to apply the Risk Informed Completion Time Program which 
permits calculation of a Risk Informed Completion Time 
CRICT) that may be used to complete the Required Action 
beyond the 7 day Completion Time. The RICT cannot exceed 
30 days. After the 7 day Completion Time has expired. the 
subsystem must be restored to OPERABLE status within the 
RICT or Condition B must also be entered. 

The Risk Informed Completion Time Program requires 
recalculation of the RLCT to reflect changing plant 
conditions. For planned changes. the revised RICT must be 
determined prior to implementation of the change in 
configuration. For emergent conditions. the revised RICT 
must be determined within the time limits of the Required 
Action Completion Time (i.e .• not the RICT) or 12 hours 
after the plant configuration change. whichever is less. 

If the 7 day Completion Time clock of Condition A has 
expired and subsequent changes in plant condition result in 
exiting the applicability of the Risk Informed Completion 
Time Program without restoring the inoperable subsystem to 
OPERABLE status. Condition Bis also entered and the 
Completion Time clocks for Required Actions B.l and B.2 
start. 

If the RICT expires or is recalculated to be less than the 
elapsed time since the Condition was entered and the 
inoperable subsystem has not been restored to OPERABLE 
status. Condition Bis also entered and the Completion Time 
clocks for Required Actions B.1 and B.2 start. If the 
inoperable subsystems are restored to OPERABLE status after 
Condition Bis entered. Conditions A is exited. and 
therefore. the Required Actions of Condition B may be 
terminated. 

IMMEDIATE When "Immediately" is used as a Completion Time, the 
COMPLETION TIME Required Action should be pursued without delay and in a 

controlled manner. 

BYRON - UNITS 1 & 2 1.3 - 14 Amendment -±Ge 



3.3 INSTRUMENTATION 

3.3.1 Reactor Trip System CRTS) Instrumentation 

RTS Instrumentation 
3.3.1 

LCD 3.3.1 The RTS instrumentation for each Function in Table 3.3.1-1 
shall be OPERABLE. 

APPLICABILITY: According to Table 3.3.1-1. 

ACTIONS 

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.l Enter the Condition Immediately 
with one or more referenced in 
required channels or Table 3.3.1-1 for the 
trains inoperable. channel Cs) 

train(s). 
or 

B. One Manual Reactor B.l Restore channel to 48 hours 
Trip channel OPERABLE status. 
inoperable. ( !RICTI 

GR-

-8-± Be ~A MGBt 3. §4 A8c11"S 

(continued) 

BYRON - UNITS 1 & 2 3.3.1 - 1 Amendment ±86-
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ACTIONS (continued) 
CONDITION REQUIRED ACTION 

D. One Power Range ------------NOTE-------------
Neutron Flux-High One channel may be bypassed 
channel inoperable. for up to 12 hours for 

surveillance testing and 
setpoint adjustment. 
-----------------------------

D.l Place channel in 
trip. 

00 

~ Be ~A M8BE 3. 

E. One channel -------------NOTE------------
inoperable. One channel may be bypassed 

for up to 12 hours for 
surveillance testing. 
-----------------------------

E.1 Place channel in 
trip. 

00 

f-± Be ~A M8BE 3. 

BYRON - UNITS 1 & 2 3.3.1 - 3 

RTS Instrumentation 
3.3.1 

COMPLETION TIME 

72 hours 

< !RICTI NSERT I 

78 A81:H"S 

72 hours 

< !RICTI NSERT I 

78 A81:::lrS 

(continued) 

Amendment i:-86-



ACTIONS (continued) 
CONDITION 

J. One Source Range 
Neutron Flux channel 
inoperable. 

K. One channel 
inoperable. 

INSERT TS 3.3.1 

I Condition L 

BYRON - UNITS 1 & 2 

REQUIRED ACTION 

J.l Restore channel to 
OPERABLE status. 

OR 

J.2.1 Initiate action to 
fully insert all 
rods. 

AND 

J.2.2 Place the Rod Control 
System in a condition 
incapable of rod 
withdrawal. 

------------NOTES------------
1. For Functions with 

installed bypass test 
capability (Functions Sa, 
9, 10), one channel may 
be bypassed for up to 
12 hours for surveillance 
testing. 

2. For Functions with no 
installed bypass test 
capability (Functions 12 
and 13), the inoperable 
channel may be bypassed 
for up to 12 hours for 

' surveillance testing of 
other channels. 

-----------------------------

K.l Pl ace channel in 
trip. 

00 

-1{-d- ReElc1ee =tHrnMAI:: P8Wrn 
te--<: -P-;z-;-

3.3.1 - 5 

RTS Instrumentation 
3.3.1 

COMPLETION TIME 

48 hours 

48 hours 

49 hours 

72 hours 

< jRICT INS 

78 19ec1rs 

(continued) 

Amendment -H3& 

ERT I 



ACTIONS (continued) 
CONDITION 

t. One Turbine Trip 
channel inoperable. 

~ 
INSERT TS 3.3.1 

I Condition N 

M. One train inoperable. 

~ 

BYRON - UNITS 1 & 2 

REQUIRED ACTION 

------------NOTE-------------
The inoperable channel may be 
bypassed for up to 12 hours 
for surveillance testing of 
other channels. 
-----------------------------

-l::-.1 Pl ace· channel in 
trip. 

GR: 

~ Reduce THERMAL POvJER 
~-P-8-;-

------------NOTE-------------
One train may be bypassed for 
up to 4 hours for 
surveillance testing provided 
the other train is OPERABLE. 
-----------------------------

M.l Restore train to 
OPERABLE status. 

GR: 

Md- Be ~A M8Bt 3. 

3.3.1 - 6 

RTS Instrumentation 
3.3.1 

COMPLETION TIME 

72 hours 

< IRICT INS 

78 hours 

24 hours 

< IRICT INS 

38 hours 

(continued) 

Amendment He-

ERT I 

ERT I 



ACTIONS (continued) 
CONDITION REQUIRED ACTION 

#. One RTB train ------------NOTE-------------
inoperable. One train may be bypassed for 

up to 4 hours for surveillance 
testing, provided the other 
train is OPERABLE. 
-----------------------------

~ 
#.1 Restore train to 

OPERABLE status. 

00 

-N± Be ~A MGgE 3. 

B-. One or more channels~ B-.1 Verify interlock is in 
inoperable. ' required state for 

Q existing unit 
conditions. 

00 

.f}-;-2- Be ~A MGgt 3. 

BYRON - UNITS 1 & 2 3.3.1 - 7 

RTS Instrumentation 
3.3.1 

COMPLETION 
TIME 

24 hour 

< IRICTIN 

3G ASclrS 

1 hour 

7 ASclrS 

(continued) 

Amendment ±76-

SERT I 



ACTIONS (continued) 
CONDITION 

One or more channels 
inoperable. 

INSERT TS 3.3.1 
Condition S 

One trip mechanism 
inoperable for one 
RTB. 

INSERT TS 3.3.1 
Condition U 

One Reactor Coolant 
Pump (RCP) Breaker 
Position channel(per 
train) inoperable. 

INSERT TS 3.3.1 
Condition W 

BYRON - UNITS 1 & 2 

.P.. l 

B.l 

REQUIRED ACTION 

Verify interlock is 
in required state for 
existing unit 
conditions. 

Be in MODE 2. 

Restore inoperable 
trip mechanism to 
OPERABLE status. 

Be in MODE 3. 

------------NOTE-------------
The inoperable channel may be 
bypassed for up to 4 hours 
for surveillance testing of 
other channels. 

Place channel in 
trip. 

RTS Instrumentation 
3.3.1 

COMPLETION TIME 

1 hour 

7 hours 

48 hours 

-E'-<---IRICT INSERT I 

54 hours 

6 hours 

Reduce THERMAL POh'ER 12 hours 
~ -P---7--;-

3.3.1 - 8 Amendment -1-76-



RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 2 of 6) 
Reactor Trip System Instrumentation 

APPLICABLE MJDES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

6. Overtemperature Ll.T 1,2 4 E SR 3.3.1.1 Refer to 
SR 3.3.1.3 Note 1 
SR 3.3.1.6 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

7. Overpower Ll.T 1,2 4 E SR 3.3.1.1 Refer to 
SR3.3.1.7 Note 2 
SR 3.3.1.10 
SR 3.3.1.15 

8. Pressurizer Pressure 

a. Low 1ceJ 4 K SR 3.3.1.1 ~ 1875 psig 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

b. High 1,2 4 E SR 3.3.1.1 :'."'.: 2393 psig 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

9. Pressurizer Water l(e) 3 K SR 3.3.1.1 :'."'.: 93.5% of 
Level-High SR3.3.1.7 instrument 

SR 3.3.1.10 span 

10. Reactor Coolant lCel 3 K SR 3.3.1.1 ~ 89.3% of 
Flow-Low (per loop) SR3.3.1.7 loop minimum 

SR 3.3.1.10 measured fl ow 
SR .3.3.1.15 

11. Reactor Coolant Pump 
(RCP) Breaker Position 

lCel 4 ~fl. SR 3.3.1.13 NA 

(per train) 

(continued) 

(el Above the P-7 (Low Power Reactor Trips Block) interlock. 

BYRON - UNITS 1 & 2 3.3.1 - 18 Amendment -HS 



RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 3 of 6) 
Reactor Trip System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEI Ll./lNCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

12. Undervoltage l<•l 4 K SR 3.3.1.9 :e: 4920 V 
RCPs (per train) SR 3.3.1.10 

SR 3.3.1.15 

13. Underfrequency 1<•) 4 K SR 3.3.1.9 :e: 56.08 Hz 
RCPs (per train) SR 3.3.1.10 

SR 3.3.1.15 

14. Steam Generator (SG) 
Water Leve 1 - Low 
Low (per SG) 

a. Unit 1 1,2 4 E SR 3.3.1.1 :e: 16.1% of 
SR 3.3.1.7 narrow range 
SR 3.3.1.10 instrument 
SR 3.3.1.15 span 

b. Unit 2 1,2 4 E SR 3.3.1.1 :e: 34.8% of 
SR 3.3.1.7 narrow range 
SR 3.3.1.10 instrument 
SR 3.3.1.15 span 

15. Turbine Trip 

a. Emergency Trip 
Header Pressure 

l(fl 3 ~t SR 3.3.1.10 
SR 3.3.1.14 

:e: 910 psig 

(per train) 

b. Turbine Throttle 1m 4 ~t SR 3.3.1.10 :e: 1% open 
Valve Closure SR 3.3.1.14 
(per train) 

16. Safety Injection (SI) 1,2 2 trains ~M SR 3.3.1.13 NA 
Input from Engineered 
Safety Feature 
Actuation System 
(ESFAS) 

(continued) 

(el Above the P-7 (Low Power Reactor Trips Block) interlock. 

(fl Above the P-8 (Power Range Neutron Flux) interlock. 

BYRON - UNITS 1 & 2 3.3.1 - 19 Amendment +J.S 



RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 4 of 6) 
Reactor Trip System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

17. Reactor Trip 
System Interlocks 

a. Source Range Block 2Cdl 2 [g}-3;H} SR 3.3.1.11 ~ 6E-11 amp 
Permissive, P-6 SR 3.3.1.12 

b. Low Power Reactor 
Trips Block, P-7 

(1) P-10 Input 1 3 ~fJ. SR 3.3.1.11 NA 
SR 3.3.1.12 

(2) P-13 Input 1 2 ~fJ. SR 3.3.1.10 NA 
SR 3.3.1.12 

C. Power Range 1 3 ~fJ. SR 3.3.1.11 ~ 32.1% RTP 
Neutron Flux, P-8 SR 3.3.1.12 

d. Power Range 1,2 3 ~{} SR3.3.l.11 ~ 7 .9% RTP and 
Neutron Flux, P-10 SR 3.3.1.12 ~ 12.1% RTP 

e. Turbine Im~ulse 1 2 ~fJ. SR 3.3.1.10 ~ 12.1% 
Pressure, -13 SR 3.3.1.12 turbine power 

18. Reactor Trip 1,2 2 trains ~* SR 3.3.1.4 NA 
Breakers ( RTBs )Cgl 

3c,i, 4c,i, 5ca) 2 trains C SR 3.3.1.4 NA 

19. Reactor Trip Breaker 1,2 1 each per RTB ~ tt SR 3.3.1.4 NA 
Undervoltage and Shunt 
Trip Mechanisms 3c,i, 4c,i, 5ca) 1 each per RTB C SR 3.3.1.4 NA 

20. Automatic Trip Logic 1,2 2 trains ~14 SR 3.3.1.5 NA 

3c,), 4c,i, 5ca) 2 trains C SR 3.3.1.5 NA 

(al With Rod Control System capable of rod withdrawal or one or more rods not fully inserted. 

Cd) Below the P-6 (Source Range Block Permissive) interlock. 

(g) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB. 

BYRON -- UNITS 1 & 2 3.3.1 -- 20 Amendment -178-



3.3 INSTRUMENTATION 

ESFAS Instrumentation 
3.3.2 

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation 

LCD 3.3.2 The ESFAS instrumentation for each Function in Table 3.3.2-1 
shall be OPERABLE. 

APPLICABILITY: According to Table 3.3.2-1. 

ACTIONS 

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.l Enter the Condition Immediately 
with one or more referenced in 
required channels or Table 3.3.2-1 for the 
trains inoperable. channel Cs) or 

train(s). 

B. One channel B.l Restore channel to 48 hours 
inoperable. OPERABLE status. 

BR- < !RICTI 

&-b-1-- Be in MODE 3. 54 hours 

ANG-

-8-±± Be in ~40DE 5. 84 hours 

(continued) 

BYRON - UNITS 1 & 2 3.3.2 - 1 Amendment MG 

NSERT I 



ACTIONS (continued) 
CONDITION REQUIRED ACTION 

ESFAS Instrumentation 
3.3.2 

COMPLETION TIME 

C. One train inoperable. C.l --------NOTE--------
One train may be 
bypassed for up to 

BYRON - UNITS 1 & 2 

BR-

4 hours for 
surveillance testing 
provided the other 
train is OPERABLE. 

Restore train to 
OPERABLE status. 

&.-b-3:- Be in MODE 3. 

ANG 

~ Be in MODE 5. 

3.3.2 - 2 

24 hours 

-<---IRICT INSERT I 

30 hours 

60 hours 

(continued) 

Amendment -l-76-



ACTIONS (continued) 
CONDITION 

D. One channel 
inoperable. 

BYRON - UNITS 1 & 2 

ESFAS Instrumentation 
3.3.2 

D.l 

{W 

REQUIRED ACTION 

--------NOTE--------
One channel may be 
bypassed for up to 
12 hours for 
surveillance testing. 

Place channel in 
trip. 

-8--;-b±- Be in MODE 3. 

AN8 

~ Be in MODE 4. 

3.3.2 - 3 

COMPLETION TIME 

72 hours 

( !RICT INSERT I 

78 hours 

84 hours 

(continued) 

Amendment -±8& 



ACTIONS (continued) 
CONDITION 

E. One Containment 
Pressure channel 
inoperable. 

F. One channel or train 
inoperable. 

BYRON - UNITS 1 & 2 

E.l 

00 

f..;-b+ 

AN8 

~ 

F.l 

OR 

F.2.1 

AND 

F.2.2 

ESFAS Instrumentation 
3.3.2 

REQUIRED ACTION COMPLETION TIME 

--------NOTE---------
One additional 
channel may be 
bypassed for up to 
12 hours for 
surveillance testing. 
---------------------

Place channel in 72 hours 
bypass. 

Be in MODE 3. 78 hours 

Be in ~40DE 4. 84 hours 

Restore channel or 48 hours 
train to OPERABLE 
status. 

Be in MODE 3. 54 hours 

Be in MODE 4. 60 hours 

(continued) 

3.3.2 - 4 Amendment ±76-



ACTIONS (continued) 
CONDITION· 

G. One train inoperable. 

H. One channel 
inoperable. 

BYRON - UNITS 1 & 2 

G.l 

BR-

~ 

AM} 

fu-b-2-

H.1 

OR 

H.2.1 

AND 

H.2.2 

ESFAS Instrumentation 
3.3.2 

REQUIRED ACTION COMPLETION TIME 

--------NOTE---------
One train may be 
bypassed for up to 
4 hours for 
surveillance testing 
provided the other 
train is OPERABLE. 
---------------------

Restore train to 24 hours 
OPERABLE status. 

< !RICTI 

Be in MODE 3. 30 hours 

Be i n ~40DE 4. 36 hours 

--------NOTE---------
One channel may be 
bypassed for up to 
2 hours for 
surveillance testing 
provided the other 
channel is OPERABLE. 
---------------------

Pl ace channel in 1 hour 
trip. 

Be in MODE 3. 7 hours 

Be in MODE 4. 13 hours 

(continued) 

3.3.2 - 5 Amendment -l7& 

NSERT I 



ACTIONS (continued) 
CONDITION 

I. One channel I.1 
inoperable. 

AA 

-h-2-

J. One or more trains J.1 
inoperable. 

BYRON - UNITS 1 & 2 

ESFAS Instrumentation 
3.3.2 

REQUIRED ACTION COMPLETION TIME 

--------NOTE---------
The inoperable 
channel may be 
bypassed for up to 
12 hours for 
surveillance testing 
of other channels. 
---------------------

Pl ace channel in 72 hours 
trip. 

< !RICTI NSERT I 

Be ~A M8tlt 3. 78 A81:H''5 

Declare associated Immediately 
auxiliary feedwater 
pump inoperable. 

(continued) 

3.3.2 - 6 Amendment -l-7& 



ACTIONS (continued) 
CONDITION 

K. One channel 
inoperable. 

BYRON - UNITS 1 & 2 

ESFAS Instrumentation 
3.3.2 

K.l 

00 

REQUIRED ACTION 

--------NOTE--------
One channel may be 
bypassed for up to 
12 hours for 
surveillance testing. 

Place channel in 
trip. 

~ Be in MODE 3. 

ANB 

-Hd- Be in MODE 5. 

3.3.2 - 7 

COMPLETION TIME 

72 hours 

( !RICT INSERT I 

78 hours 

108 hours 

(continued) 

Amendment -±86-



ACTIONS (continued) 
CONDITION 

L. One or more channels L.1 

REQUIRED ACTION 

Verify interlock is 

ESFAS Instrumentation 
3.3.2 

COMPLETION TIME 

1 hour 
inoperable. in required state for 

existing unit 
condition. 

OR 

L.2.1 Be in MODE 3. 7 hours 

INSERT TS 3.3.2 AND 

~ 
Conditions 
M, N, and 0 L.2.2 Be in MODE 4. 13 hours 

SURVEILLANCE REQUIREMENTS 

-------------------------------------NOTE------------------------------------
Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function. 

SURVEILLANCE 

SR 3.3.2.1 Perform CHANNEL CHECK. 

SR 3.3.2.2 Perform COT. 

BYRON - UNITS 1 & 2 3.3.2 - 8 

FREQUENCY 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

In accordance 
with the 
Surveillance 
Frequency 
Control Program 

(continued) 

Amendment ±76-



LOP DG Start Instrumentation 
3.3.5 

3.3 INSTRUMENTATION 

3.3.5 Loss of Power CLOP) Diesel Generator (DG) Start Instrumentation 

LCD 3.3.5 Two channels per bus of the loss of voltage Function; two 
channels per bus of the degraded voltage Function and two 
channels per bus of the low degraded voltage Function shall 
be OPERABLE. 

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

ACTIONS 

When associated DG is required to be OPERABLE by LCD 3.8.2, 
"AC Sources-Shutdown." 

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.l --------NOTE---------
with one channel on For loss of voltage 
one or more buses Function, the 
inoperable. inoperable channel 

may be bypassed for 
up to 2 hours for 
surveillance testing 
of the other channel. 
---------------------

Place channel in 1 hour 
trip. < IRICTI NSERT I 

B. One or more Functions B.l Restore one channel 1 hour 
with two channels on for the Function on < IRICTI one or more buses the affected bus to NSERT I 

inoperable. OPERABLE status. 

(continued) 

BYRON - UNITS 1 & 2 3.3.5 - 1 Amendment -1:% 



3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.11 Pressurizer Power Operated Relief Valves (PORVs) 

Pressurizer PORVs 
3.4.11 

LCD 3.4.11 Each PORV and associated block valve shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

------------------------------------- NOTE------------------------------------
Separate Condition entry is allowed for each PORV and each block valve. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more PORVs A.l Close and maintain 1 hour 
inoperable and capable power to associated 
of being manually block valve. 
cycled. 

B. One PORV inoperable B.l Close associated 1 hour 
and not capable of block valve. 
being manually cycled. 

AND 

B.2 Remove power from 1 hour 
associated block 
valve. 

AND 

B.3 Restore PORV to 72 hours 
OPERABLE status. < IRICTI 

(continued) 

NSERT I 

BYRON - UNITS 1 & 2 3.4.11 - 1 Amendment -Ml-



ACTIONS (continued) 
CONDITION 

C. One block valve C.l 
inoperable. 

AND 

C.2 

D. Required Action and 
associated Completion 

0.1 

Time of Condition A, AND 
B, or C not met. 

0.2 

E. Two PORVs inoperable E.1 
and not capable of 
being manually cycled. AND 

E.2 

F. Two block valves F.l 
inoperable. 

G. Required Action and G.l 
associated Completion 
Time of Condition F AND 
not met. 

G.2 

BYRON - UNITS 1 & 2 

REQUIRED ACTION 

Place associated PORV 
in manual control. 

Restore block valve 
to OPERABLE status. 

Be in MODE 3. 

Be in MODE 4. 

Be in MODE 3. 

Be in MODE 4. 

Restore one block 
valve to OPERABLE 
status. 

Be in MODE 3. 

Be in MODE 4. 

3.4.11 - 2 

Pressurizer PORVs 
3.4.11 

COMPLETION TIME 

1 hour 

72 hours 

< IRICTI NSERT I 

6 hours 

12 hours 

6 hours 

12 hours 

2 hours 

6 hours 

12 hours 

Amendment MG 



ECCS-Operating 
3.5.2 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.2 ECCS-Operating 

LCD 3.5.2 Two ECCS trains shall be OPERABLE. 

----------------------------NOTES---------------------------
1. In MODE 3, both Safety Injection (SI) pump flow paths 

and a portion of both Residual Heat Removal (RHR) pump 
flow paths may be isolated by closing the isolation 
valves for up to 2 hours to perform pressure isolation 
valve testing per SR 3.4.14.1. 

2. In MODE 3, a portion of both Residual Heat Removal (RHR) 
pump flow paths may be isolated by closing the isolation 
valves for up to 2 hours to perform pressure isolation 
valve testing per SR 3.4.14.1, provided an alternate 
means of cold leg injection is available for each 
isolated flow path. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One train inoperable. A.l Restore train to 7 days 
OPERABLE status. < IRICTI 

B. Two trains inoperable. B.1 Restore one train to 72 hours 
OPERABLE status. 

AND 

At least 100% of the 
ECCS flow equivalent 
to a single OPERABLE 
ECCS train available. 

(continued) 

NSERT I 

BYRON - UNITS 1 & 2 3.5.2 - 1 Amendment -lB& 



ACTIONS (continued) 
CONDITION 

C. One or more C.l 
containment air locks 
inoperable for reasons 
other than Condition A 
or B. 

AND 

C.2 

AND 

C.3 

D. Required Action and 
associated Completion 

0.1 

Ti me not met. AND 

0.2 

BYRON - UNITS 1 & 2 

REQUIRED ACTION 

Initiate action to 
evaluate overall 
containment leakage 
rate per LCD 3.6.1. 

Verify a door is 
closed in the 
affected air lock. 

Restore air lock to 
OPERABLE status. 

Be in MODE 3. 

Be in MODE 5. 

3.6.2 - 4 

Containment Air Locks 
3.6.2 

COMPLETION TIME 

Immediately 

1 hour 

24 hours 
< IRICTI 

6 hours 

36 hours 

NSERT I 

Amendment -lG6-



Containment Isolation Valves 
3.6.3 

3.6 CONTAINMENT SYSTEMS 

3.6.3 Containment Isolation Valves 

LCD 3.6.3 Each containment isolation valve shall be OPERABLE. 

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

ACTIONS 

------------------------------------ NOTES------------------------------------
1. Penetration flow path(s) except for 48 inch purge valve flow paths may be 

unisolated intermittently under administrative controls. 

2. Separate Condition entry is allowed for each penetration flow path. 

3. Enter applicable Conditions and Required Actions for systems made 
inoperable by containment isolation valves. 

4. Enter applicable Conditions and Required Actions of LCD 3.6.1, 
"Containment," when isolation valve leakage results in exceeding the 
overall containment leakage rate acceptance criteria. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. ---------NOTE--------- A.l Isolate the affected 4 hours 
Only applicable to penetration flow path 

!RICT INSERT I < penetration flow paths by use of at least 
with two containment one closed and 
isolation valves. de-activated 
---------------------- automatic or remote 

manual valve, closed 
One or more manual valve, blind 
penetration flow paths flange, or check 
with one containment valve with fl ow 
isolation valve through the valve 
inoperable exce~t for secured. 
purge valve lea age 
not within limit. AND 

(continued) 

BYRON - UNITS 1 & 2 3.6.3 - 1 Amendment We-



ACTIONS 
CONDITION 

A. (continued) A.2 

BYRON - UNITS 1 & 2 

Containment Isolation Valves 
3.6.3 

REQUIRED ACTION 

--------NOTES--------
1. Isolation devices 

in high radiation 
areas may be 
verified by use 
of administrative 
means. 

2. Isolation devices 
that are locked, 
sealed, or 
otherwise secured 
may be verified 
by use of 
administrative 
means. 

---------------------

Verify the affected 
penetration flow path 
is isolated. 

3.6.3 - 2 

COMPLETION TIME 

Once per 31 days 
for isolation 
devices outside 
containment 

folio AND wing 
tion isola 

Prior to 
entering MODE 4 
from MODE 5 if 
not performed 
within the 
previous 92 days 
for isolation 
devices inside 
containment 

(continued) 

Amendment ±Be-



ACTIONS (continued) 
CONDITION 

C. ---------NOTE--------- C.l 
Only applicable to 
penetration flow paths 
with only one 
containment isolation 
valve and a closed 
system. 
----------------------

One or more 
penetration flow paths 
with one containment 

AND 

isolation valve C.2 
inoperable. 

D. One or more 0.1 
penetration flow paths 
with one or more 
containment purge 
valves not within 
purge valve leakage 
limits. 

BYRON - UNITS 1 & 2 

Containment Isolation Valves 
3.6.3 

REQUIRED ACTION COMPLETION TIME 

Isolate the affected 72 hours 
penetration flow path 

( IRICT INSER by use of at least 
one closed and 
de-activated 
automatic or remote 
manual valve, closed 
manual valve, or 
blind flange. 

--------NOTES--------
1. Isolation devices 

in high radiation 
areas may be 
verified by use 
of administrative 
means. 

2. Isolation devices 
that are locked, 
sealed, or 
otherwise secured 
may be verified 
by use of 
administrative 
means. 

---------------------

Verify the affected Once per 31 days~ 
penetration flow path 
is isolated. 

Restore purge valve 24 hours following 

leakage to within isolation 
limits. 

(continued) 

3.6.3 - 4 Amendment -1B6-



3.7 PLANT SYSTEMS 

3.7.2 Main Steam Isolation Valves (MSIVs) 

MSIVs 
3.7.2 

LCD 3.7.2 Four MSIVs and their associated actuator trains shall be 
OPERABLE. 

APPLICABILITY: MODE 1, 
MODES 2 and 3 except when all MSIVs are closed. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One MSIV actuator A.1 Restore MSIV actuator 7 days 
train inoperable. train to OPERABLE / 1RICTI 

" 
NSERT 

status. 

B. Two MSIVs each with B.l Restore one MSIV 72 hours 
one actuator train actuator train to / IRICTI 
inoperable such that OPERABLE status. " 

NSERT 

the inoperable 
actuator trains are in 
different ESF 
Divisions. 

C. Two MSIVs each with C.l Restore one MSIV 24 hours 
one actuator train actuator train to 
inoperable and both 
inoperable actuator 

OPERABLE status. 

trains are in the same 
ESF Division. 

D. Two MSIV actuator D.1 Declare the affected Immediately 
trains inoperable on MSIV inoperable. 
the same MSIV. 

(continued) 

BYRON - UNITS 1 & 2 3.7.2 - 1 Amendment -l-87-



ACTIONS (continued) 
CONDITION 

E. Three or more MSIV 
actuator trains 
inoperable. 

OR 

Required Action and 
associated Completion 
Time of Condition A, 
B, or C not met. 

F. One MSIV inoperable in 
MODE 1. 

G. Required Action and 
associated Completion 
Time of Condition F 
not met. 

H. ---------NOTE---------
Separate Condition 
entry is allowed for 
each MSIV. 
----------------------

One or more MSIV 
inoperable in MODE 2 
or 3. 

I. Required Action and 
associated Completion 
Time of Condition H 
not met. 

BYRON - UNITS 1 & 2 

REQUIRED ACTION 

E. l Declare each affected 
MSIV inoperable. 

F.l Restore MSIV to 
OPERABLE status. 

G.l Be in MODE 2. 

H.l Close MSIV. 

AND 

H.2 Verify MSIV is 
closed. 

I. l Be in MODE 3. 

AND 

I.2 Be in MODE 4. 

3.7.2 - 2 

MSIVs 
3.7.2 

COMPLETION TIME 

Immediately 

8 hours 
< IRICTI 

6 hours 

8 hours 

Once per 7 days 

6 hours 

12 hours 

Amendment -l-87 

NSERT I 



3.7 PLANT SYSTEMS 

SG PORVs 
3.7.4 

3.7.4 Steam Generator (SG) Power Operated Relief Valves (PORVs) 

LCD 3.7.4 Four SG PORV lines shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

CONDITION 

A. One SG PORV line 
inoperable. 

B. Two or more SG PORV B.l 
lines inoperable. 

C. Required Action and C.l 
associated Completion 
Time not met. AND 

C.2 

REQUIRED ACTION 

A.lRestore SG PORV 
line to OPERABLE 
status. 

Restore all but one 
SG PORV l i ne to 
OPERABLE status. 

Be in MODE 3. 

Be in MODE 4. 

BYRON - UNITS 1 & 2 3.7.4-1 

COMPLETION TIME 

30 days 

< IRICTI NSERT I 

24 hours 
< IRICTI NSERT I 

6 hours 

12 hours 

Amendment Ml 



3.7 PLANT SYSTEMS 

3.7.5 Auxiliary Feedwater (AF) System 

LCD 3.7.5 Two AF trains shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

AF System 
3.7.5 

-------------------------------------NOTE-------------------------------------
LCO 3.0.4.b is not applicable when entering MODE 1. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One AF train A.l Restore AF train to 72 hours 
inoperable. OPERABLE status. < IRICTI 

B. Required Action and B.l Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A AND 
not met. 

B.2 Be in MODE 4. 12 hours 

C. Two AF trains C.l ---------NOTE--------
inoperable. LCD 3.0.3 and all 

other LCD Required 
Actions requiring 
MODE changes are 
suspended until 
one AF train is 
restored to OPERABLE 
status. 
---------------------

Initiate action to Immediately 
restore one AF train 
to OPERABLE status. 

BYRON - UNITS 1 & 2 3.7.5 - 1 Amendment Ml 

NSERT I 



3.7 PLANT SYSTEMS 

3.7.7 Component Cooling Water CCC) System 

LCD 3.7.7 The CC System shall be OPERABLE. 

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

ACTIONS 

CC System 
3.7.7 

-------------------------------------NOTE-------------------------------------
Enter applicable Conditions and Required Actions of LCD 3 .4. 6, "RCS 
Loops-MODE 4," for Residual Heat Removal loops made inoperable by CC. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CC fl ow path A.l Restore CC flow path 7 days 
inoperable. to OPERABLE status. ( IRICTI 

B. One required CC pump B.l Restore required CC 7 days 
inoperable. pump to OPERABLE ( IRICTI status. 

C. Required Action and C.l Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A or AND 
B not met. 

C.2 Be in MODE 5. 36 hours 

NSERT I 

NSERT I 

BYRON - UNITS 1 & 2 3.7.7 - 1 Amendment -l96-



3.7 PLANT SYSTEMS 

3.7.8 Essential Service Water CSX) System 

LCD 3.7.8 The following SX trains shall be OPERABLE: 

a. Two unit-specific SX trains; and 

SX System 
3.7.8 

b. One opposite-unit SX train for unit-specific support. 

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

ACTIONS 

CONDITION 

A. One unit-specific SX 
train inoperable. 

BYRON - UNITS 1 & 2 

A.l 

REQUIRED ACTION 

--------NOTES--------
1. Enter applicable 

Conditions and 
Required Actions 
of LCD 3. 8 .1, 11 AC 
Sources
Operating, 11 for 
Emergency Diesel 
Generator made 
inoperable by SX. 

2. Enter applicable 
Conditions and 
Required Actions 
of LCD 3 .4 . 6 , 
"RCS Loops-
MODE 4, 11 for 
Residual Heat 
Removal loops 
made inoperable 
by sx. 

Restore unit-specific 
SX train to OPERABLE 
status. 

3.7.8 - 1 

COMPLETION TIME 

72 hours 
-<---IRICT INSERT I 

(continued) 

Amendment ±98 



ACTIONS (continued) 
CONDITION 

B. Opposite-unit SX train 
inoperable. 

B.l 

C. Required Action and 
associated Completion 

C.l 

Time of Condition A or AND 
B not met. 

C.2 

BYRON - UNITS 1 & 2 

REQUIRED ACTION 

Restore opposite-unit 
SX train to OPERABLE 
status. 

Be in MODE 3. 

Be in MODE 5. 

3.7.8 - 2 

SX System 
3.7.8 

COMPLETION TIME 

7 days 
< IRICTI 

6 hours 

36 hours 

Amendment ±98-

NSERT I 



3.7 PLANT SYSTEMS 

3.7.9 Ultimate Heat Sink (UHS) 

UHS 
3.7.9 

LCD 3.7.9 The UHS shall be OPERABLE and the required SX cooling tower 
(SXCT) fans shall be OPERABLE and operating as specified in 
Table 3.7.9-1 or Table 3.7.9-2. 

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

ACTIONS 

CONDITION REQUIRED ACTION 

A. One or more OPERABLE A.l Initiate actions to 
SXCT fan(s) not operate OPERABLE 
running in required SXCT fan(s) in high 
high speed as required speed. 
by Table 3.7.9-1 or 
Table 3.7.9-2. 

B. One required SXCT fan B.l Verify OPERABLE SXCT 
inoperable. fans are capable of 

being powered by an 
OPERABLE emergency 
power source. 

AND 

B.2 Restore required 
SXCT fan to OPERABLE 
status. 

BYRON - UNITS 1 & 2 3.7.9 - 1 

COMPLETION TIME 

Immediately 

1 hour 

72 hours 
/ 1RICTI 
" 

NSERT 

(continued) 

Amendment +73-



ACTIONS (continued) 
CONDITION 

C. Outside air wet bulb C.l 
temperature> 76°F. 

AND 

Any electrical 
division not capable AND 
of ~roviding power to 
at east one OPERABLE C.2 
SXCT fan. 

D. SX pump discharge D.l 
water temperature 
> 96°F. AND 

0.2 

E. One or more basin E. l 
level Cs)< 60%. 

BYRON - UNITS 1 & 2 

REQUIRED ACTION 

Verify OPERABLE SXCT 
fans are capable of 
being powered by an 
OPERABLE emergency 
power source. 

Restore SXCT fan 
configuration such 
that each electrical 
division is capable 
of providing power to 
at least one OPERABLE 
SXCT fan. 

Be in MODE 3. 

Be in MODE 5. 

Restore both basin 
levels to~ 60%. 

3.7.9 - 2 

UHS 
3.7.9 

COMPLETION TIME 

1 hour 

72 hours 

6 hours 

36 hours 

6 hours 
/ 1RICTI ..... NSERT 

(continued) 

Amendment 1-73-



Deleted text in Mark-up reflects changes 
proposed in EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.1 AC Sources-Operating 

AC Sources-Operating 
3.8.1 

LCD 3.8.1 The following AC electrical sources shall be OPERABLE: 

a. Two qualified circuits per bus between the offsite 
transmission network and the onsite Class lE AC 
Electrical Power Distribution System; and 

b. Two Diesel Generators (DGs) capable of supplying the 
onsite Class lE AC Electrical Power Distribution System. 

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

ACTIONS 

-------------------------------------NOTE-------------------------------------
LCO 3.0.4.b is not applicable to DGs. 

CONDITION 

A. One or more buses with A.l 
one required qualified 
circuit inoperable. 

BYRON - UNITS 1 & 2 

AND 

A.2 

REQUIRED ACTION 

Perform SR 3.8.1.1 
for the required 
OPERABLE qualified 
circuits. 

Restore required 
qualified circuit(s) 
to OPERABLE status. 

3.8.1 - 1 

COMPLETION TIME 

1 hour 

Once per 8 hours 
thereafter 

72 hours 
( !RICT INSERT I 

ANB-

17 days from 
discovery of 
failure to meet 
tGG-

(continued) 

Amendment -l-4± 



ACTIONS 
CONDITION 

B. (continued) 

C. Required Action and 
a.ssoci ated Completion 
Time of Required 
Action B.1 not met. 

D. One or more buses with 
two required qualified 
circuits inoperable. 

E. One DG inoperable and 
one or more buses with 
one required qualified 
circuit inoperable. 

OR 

One DG inoperable and 
one bus with two 
required qualified 
circuits inoperable. 

BYRON - UNITS 1 & 2 

REQUIRED ACTION 

B.5 Restore DG to 
OPERABLE status. 

C.l Restore DG to 
OPERABLE status. 

0.1 Restore one required 

AC Sources-Operating 
3.8.1 

COMPLETION TIME 

14 days 
< IRICTI NSERT I 

AN-& 

±7 says 'fr8FR 
Eli see'o'er:Y ef 
failure te FReet 
tOO 

72 hours 

24 hours 
qualified circuit per < IRICTI NSERT I bus to OPERABLE 
status. 

------------NOTE-------------
Enter applicable Conditions 
and Required Actions of 
LCD 3.8.9, "Di stri buti on 
Systems-Operating," when 
Condition Eis entered with 
no AC power source to a 
division. 
-----------------------------

E.1 Restore required 12 hours 
qualified circuit(s) < IRICTI 
to OPERABLE status. 

NSERT I 

OR 

E.2 Restore DG to 12 hours 
OPERABLE status. < IRICTI NSERT I 

(continued) 

3.8.1 - 3 Amendment -H4 



3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources-Operating 

DC Sources-Operating 
3.8.4 

LCD 3.8.4 Division 11(21) and Division 12(22) DC electrical power 
subsystems shall be OPERABLE and not crosstied to the 
opposite unit. 

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

ACTIONS 

CONDITION 

A. One battery charger 
inoperable. 

BYRON - UNITS 1 & 2 

A.l 

REQUIRED ACTION 

Crosstie 
opposite-unit bus 
with associated 
OPERABLE battery 
charger to the 
affected division. 

COMPLETION TIME 

2 hours 

A.2 Restore battery 2 hours 
terminal voltage to 
greater than or equal 
to the minimum 
established float 
voltage. 

AND 

A. 3 Verify battery fl oat Once per 12 

AND 

A.4 

current~ 3 amps. hours 

Restore battery 
charger to OPERABLE 
status. 

3.8.4 - 1 

7 days I 
~<---IRICT INSERT I 

(continued) 

Amendment ±2-9-



ACTIONS (continued) 
CONDITION 

B. One DC electrical B.l 
power division 
crosstied to 
opposite-unit DC 
electrical power 
subsystem that has an 
inoperable battery 
charger, while 
opposite unit is in 
MODE 1, 2, 3, or 4. 

C. One DC electrical C.1 
power division 
crosstied to 
opposite-unit DC 
electrical power 
subsystem with an 
inoperable source, 
while opposite unit is 
in MODE 5, 6, or 
defueled. 

AND 

C.2 

D. One DC electrical 0.1 
power subsystem 
inoperable for reasons 
other than Condition 
A, B, or C. 

E. Required Action and E.1 
Associated Completion 
Time not met. AND 

E.2 

BYRON - UNITS 1 & 2 

DC Sources-Operating 
3.8.4 

REQUIRED ACTION COMPLETION TIME 

Open at least one 204 hours 
crosstie breaker < IRICTI between the crosstied NSERT I 

divisions. 

---------NOTE--------
Only required when 
opposite unit has an 
inoperable battery. 
---------------------

Verify opposite-unit Once per 
DC bus load 12 hours 
~ 200 amps. 

Open at least one 
crosstie breaker 7 days 
between the crosstied < IRICTI 
divisions. 

NSERT I 

Restore DC electrical 2 hours 
power subsystem to < IRICTI OPERABLE status. NSERT I 

Be in MODE 3. 6 hours 

Be in MODE 5. 36 hours 

3.8.4-2 Amendment -198-



3.8 ELECTRICAL POWER SYSTEMS 

3.8.7 Inverters-Operating 

Inverters-Operating 
3.8.7 

LCD 3.8.7 Four instrument bus inverters shall be OPERABLE. 

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

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One instrument bus A.1 --------NOTE---------
inverter inoperable. Enter applicable 

Conditions and 
Required Actions of 
LCD 3.8.9, 
"Distribution 
Systems-Operating" 
with any instrument 
bus de-energized. 
---------------------

Restore inverter to 7 days 
OPERABLE status. < IRICTI NSERT I 

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 5. 36 hours 

BYRON - UNITS 1 & 2 3.8.7 - 1 Amendment B& 



Deleted text in Mark-up reflects changes 
proposed in EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

ACTIONS 
CONDITION 

A. One AC electrical A.1 
power distribution 
subsystem inoperable. 

B. One AC instrument bus B.1 
electrical power 
distribution subsystem 
inoperable. 

C. One DC electrical C.l 
power distribution 
subsystem inoperable. 

D. Required Action and D.1 
associated Completion 
Time of Condition A, AND 
B, or C not met. 

0.2 

BYRON - UNITS 1 & 2 

Distribution Systems-Operating 
3.8.9 

REQUIRED ACTION COMPLETION TIME 

Restore AC electrical 8 hours 
IRICTI power distribution < NSERT I 

subsystem to OPERABLE AfID 
status. 

Hi AOtff'S from 
EH SEO"i'el":Y O'f 
fail Ul"e to meet 
-1£8. 

Restore AC instrument 2 hours 
bus electrical power < IRICTI NSERT I 
distribution AfID 
subsystem to OPERABLE 
status. :1:6 AOUl"S 'fl"Om 

Eli SEO'o'ef':Y O'f 
fail Ul"e to meet 
-1£8. 

Restore DC electrical 2 hours 
power distribution < IRICTI 
subsystem to OPERABLE AN8 

NSERT I 

status. 
:1:6 AOUl"S 'fl"Om 
Eli SEO'o'el":Y O'f 
'fail Ul"e to meet 
-1£8. 

Be in MODE 3. 6 hours 

Be in MODE 5. 36 hours 

(continued) 

3.8.9 - 2 Amendment -:1:B& 



Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.19 Surveillance Frequency Control Program 

This program provides controls for Surveillance Frequencies. The 
program shall ensure that Surveillance Requirements specified in 
the Technical Specifications are performed at intervals sufficient 
to assure the associated Limiting Conditions for Operation are 
met. 

a. The Surveillance Frequency Control Program shall contain a 
list of Frequencies of those Surveillance Requirements for 
which the Frequency is controlled by the program. 

b. Changes to the Frequencies listed in the Surveillance 
Frequency Control Program shall be made in accordance with 
NEI 04-10, "Risk-Informed Method for Control of Surveillance 
Frequencies," Revision 1. 

c. The provisions of Surveillance Requirements 3.0.2 and 3.0.3 
are applicable to the Frequencies established in the 
Surveillance Frequency Control Program.:. 

5.5.20 Risk Informed Completion Time Program 

This program provides controls to calculate a Risk Informed Completion Time (RICT) 
and must be implemented in accordance with NEI 06-09-A, Revision 0, "Risk
Managed Technical Specifications (RMTS) Guidelines." The program shall include 
the following: 

a. 

b. 

C. 

The RICT may not exceed 30 days; 

A RICT may only be utilized in MODE 1 and 2; 

When a RICT is being used, any change to the plant configuration change, 
as defined in NEI 06-09-A, Appendix A, must be considered for the effect 
on the RICT. 

1. For planned changes, the revised RICT must be determined prior to 
implementation of the change in configuration. 

2. For emergent conditions, the revised RICT must be determined within 
the time limits of the Required Action Completion Time (i.e., not the 
RICT) or 12 hours after the plant configuration change, whichever is 
less. 

3. Revising the RICT is not required If the plant configuration change 
would lower plant risk and would result in a longer RICT. 

BYRON - UNITS 1 & 2 5.5 - 24 Amendment ±7± 



Programs and Manuals 
5.5 

5.5 Programs and Manuals 

d. 

e. 

BYRON - UNITS 1 & 2 

For emergent conditions, if the extent of condition evaluation for 
inoperable structures, systems, or components (SSCs) is not complete 
prior to exceeding the Completion Time, the RICT shall account for the 
increased possibility of common cause failure (CCF) by either: 

1. 

2. 

Numerically accounting for the increased possibility of CCF in the 
RICT calculation: or 

Risk Management Actions (RMAs) not already credited in the RICT 
calculation shall be implemented that support redundant or 
diverse SSCs that perform the function(s) of the inoperable SSCs, 
and, if practicable, reduce the frequency of initiating events that 
challenge the function(s) performed by the inoperable SSCs. 

The risk assessment approaches and methods shall be acceptable to the 
NRC. The plant PRA shall be based on the as-built, as-operated, and 
maintained plant; and reflect the operating experience at the plant. as 
specified in Regulatory Guide 1.200, Revision 2. Methods to assess the 
risk from extending the Completion Times must be PRA methods 
approved for use with this program, or other methods approved by the 
NRC for generic use; and any change in the PRA methods to assess risk 
that are outside these approval boundaries require prior NRC approval. 

5.5 - 25 Amendment ±7± 



RICTINSERT 

In accordance with 
the Risk Informed 
Completion Time 
Program 

INSERT TS 3.3.1 Condition L 

L. Required Action and 
associated Completion 
Time of Condition M not 
met. 

INSERT TS 3.3.1 Condition N 

N. Required Action and 
associated Completion 
Time of Condition M not 
met. 

INSERT TS 3.3.1 Condition S 

S. Required Action and 
associated Completion 
Time of Condition R not 
met. 

INSERT TS 3.3.1 Condition U 

U. Required Action and 
associated Completion 
Time of Condition B, D, E, 
0, P, Q, R, or T not met. 

L.1 

N.1 

S.1 

U.1 

8/8 TS INSERTS 

Reduce THERMAL POWER 6 hours 
to< P-7. 

Reduce THERMAL POWER 6 hours 
to< P-8. 

Be in MODE 2. 6 hours 

Be in MODE 3. 6 hours 

1 



INSERT TS 3.3.1 Condition W 

W. Required Action and 
associated Completion 
Time of Condition V not 
met. 

INSERT TS 3.3.2 Condition M 

W.1 

M. Required Action and M.1 
associated Completion 
Time of Conditions B, C, or AND 
Knot met. 

INSERT TS 3.3.2 Condition N 

N. Required Action and 
associated Completion 
Time of Conditions D, E, 
or G not met. 

INSERT TS 3.3.2 Condition 0 

0. Required Action and 
associated Completion 
Time of Condition I not 
met. 

M.2 

N.1 

AND 

N.2 

0.1 

8/8 TS INSERTS 

Reduce THERMAL POWER 6 hours 
to< P-7. 

Be in MODE 3. 6 hours 

Be in MODE 5. 36 hours 

Be in MODE 3. 6 hours 

Be in MODE 4. 12 hours 

Be in MODE 3. 6 hours 

2 



ATTACHMENT 3a 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Proposed Technical Specification Bases Changes - Braidwood Station Mark-Ups 

(For Information Only) 



BASES 

RTS Instrumentation 
B 3.3.1 

ACTIONS (continued) 

4. Activities that result in the inoperability of 
electrical systems (e.g., AC and DC power) and cooling 
systems (e.g., essential service water and component 
cooling water) that support the RCS pressure relief 
system, AFW system, AMSAC, turbine trip, one complete 
train of ECCS, and the available reactor trip and ESFAS 
actuation functions should not be scheduled when a 
logic train or RTB train is inoperable. That is, one 
complete train of a function that supports a complete 
train of a function noted above must be available. 

Condition A applies to all RTS protection Functions. 
Condition A addresses the situation where one or more 
required channels or trains for one or more Functions are 
inoperable at the same time. The Required Action is to 
refer to Table 3.3.1-1 and to take the Required Actions for 
the protection functions affected. The Completion Times are 
those from the referenced Conditions and Required Actions. 

B.l and B.2 RICT BASES INSERT 1 

Condition B app ies to the Manual Reactor Trip in MODE 1 
or 2. This act on addresses the train orientation of the 
SSPS for this F nction. With one channel inoperable, the 
inoperable cha l must be restored to OPERABLE status 
within 48 hours. In this Condition, the remaining OPERABLE 
channel is adequate to perform the safety function. 

The Completion Time of 48 hours is reasonable considering 
that there are two automatic actuation trains and another 
manual initiation channel OPERABLE, and the low probability 
of an event occurring during this interval. 

BRAIDWOOD - UNITS 1 & 2 B 3.3.1 - 40 Revision -78-



BASES 

RTS Instrumentation 
B 3.3.1 

ACTIONS (continued) 

If the Manual Reactor Trip Function cannot be restored to 
OPERABLE status ·n·ithi n the all m,·ed 48 hour CoFApl eti on Ti FAe, 
the unit FAUSt be brought to a MODE in which the requireFAent 
does not apply. To achieve this status, the unit FAust be 
brought to at least MODE 3 h'i thin 6 additional hours 
(54 hours total tiFAe). The 6 additional hours to reach 
MODE 3 is reasonable, based on operating experience, to 
reach MODE 3 froFA full pmJcr operation in an orderly manner 
and ',4i thout challenging pl ant systeFAs. 11,'i th the unit in 
~40DE 3, Action C ·n·oul d apply to any inoperable Manual 
Reactor Trip Function if the Rod Control SystcFA is capable 
of rod ',Jithdra·n·al or one or FAore rods arc not fully 
inserted. 

C.1 and C.2 

Condition C applies to the following reactor trip Functions 
in MODE 3, 4, or 5 with the Rod Control System capable of 
rod withdrawal or one or more rods are not fully inserted: 

• Manual Reactor Trip; 

• RTBs; 

• RTB Undervoltage and Shunt Trip Mechanisms; and 

• Automatic Trip Logic. 

This action addresses the train orientation of the SSPS for 
these Functions. With one channel or train inoperable, the 
inoperable channel or train must be restored to OPERABLE 
status within 48 hours. If the affected Function(s) cannot 
be restored to OPERABLE status within the allowed 48 hour 
Completion Time, the unit must be placed in a MODE in which 
the requirement does not apply. To achieve this status, the 
action must be initiated within the same 48 hours to ensure 
that all rods are fully inserted, and the Rod Control System 
must be placed in a condition incapable of rod withdrawal 
within the next hour. The additional hour provides 
sufficient time to accomplish the action in an orderly 
manner. With rods fully inserted and the Rod Control System 
incapable of rod withdrawal, these Functions are no longer 
required. 

BRAIDWOOD - UNITS 1 & 2 B 3.3.1 - 41 Revision -7& 



BASES 

RTS Instrumentation 
B 3.3.1 

ACTIONS (continued) 

The Completion Time is reasonable considering that in this 
Condition, the remaining OPERABLE train is adequate to 
perform the safety function, and given the low probability 
of an event occurring during this interval. 

A Note to the ACTIONS restricts the transition from MODE 5 
with the Rod Control System not capable of rod withdrawal 
and all rods fully inserted, to MODE 5 with the Rod Control 
System capable of rod withdrawal or all rods not fully 
inserted for Functions 18, 19, and 20 while complying with 
the ACTIONS (i.e., while the LCD is not met). LCD 3.0.4 
typically allows entry into MODES or other specified 
conditions in the Applicability while in MODE 5, however, 
the restriction of this Note is necessary to assure an 
OPERABLE RTS function prior to commencing operation with the 
Rod Control System capable of rod withdrawal or all rods not 
fully inserted. 

0.1 and 0.2 

Condition D applies to the Power Range Neutron Flux-High 
Function. 

The NIS power range detectors provide input to the Rod 
Control System and the SG Water Level Control System and, 
therefore, have a two-out-of-four trip logic. A known 
inoperqble channel must be placed in the tripped condition. 
This results in a partial trip condition requiring only 
one-out-of-three logic for actuation. The 72 hours allowed 
to place the inoperable channel in the tripped condition is 
justified in Reference 14. ~RICT BASES INSERT 2 ! 
As an a~ternative to the ~bove Ac~ion 1 ++lf-"-1++-r+H+----fiffl+"s-+------+,tr->. 

BRAIDWOOD - UNITS 1 & 2 

the inoperable channel can be placed in the tripped 
condition within 72 hours or in accordance with the 
Risk Informed Completion Time Program. 

B 3.3.1 - 42 Revision 88 



BASES 

RTS Instrumentation 
B 3.3.1 

ACTIONS (continued) 

The Required Actions are modified by a Note that allows 
placing one channel in bypass for 12 hours while performing 
surveillance testing, and setpoint adjustments when a 
setpoint reduction is required by other Technical 
Specifications. 

When surveillance testing is performed under the Required 
Action Note, the appropriate TS Condition is entered, and 
the Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e.g., place channel in trip within 72 hours or be in Mode 3 
~~ithin 78 hours.) In addition, if a channel is discovered 
inoperable, the channel may be placed in a bypass condition 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action Completion Time to 
place the channel in trip. The 12 hour time limit is 
justified in Reference 14. 

E.1 and E.2 

Condition E applies to the following reactor trip Functions: 

• Power Range Neutron Flux-Low; 

• Overtemperature ~T; 

• Overpower ~T; 

• Power Range Neutron Flux-High Positive Rate; 

• Pressurizer Pressure-High; and 

• SG Water Level-Low Low . 

A known inoperable channel must be placed in the tripped 
condition within 72 hours. Placing the channel in the 
tripped condition result in a partial -trip condition 

RICT BASES INSERT 1 
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BASES 

RTS Instrumentation 
B 3.3.1 

ACTIONS (continued) 

requiring only one-out-of-three logic for actuation of the 
two-out-of-four trips. The 72 hours allowed to place the 
inoperable channel in the tripped condition is justified in 
Reference 14. 

If the inoperable channel cannot be placed in the trip 
condition within the specified Completion Time, the unit 
must be placed in a MODE where these Functions are not 
required OPERABLE. An additional 6 hours is all m,•ed to 
place the unit in MODE 3. Six hours is a reasonable time, 
based on operating experience, to place the unit in MODE 3 
from full po•n•er in an orderly manner and >n'i thout challenging 
plant systems. 

The Required Actions are modified by a Note that allows 
placing one channel in bypass for 12 hours while performing 
surveillance testing. 

When surveillance testing is performed under the Required 
Action Note, the appropriate TS Condition is entered, and 
the Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e.g., place channel in trip within 72 hours or be in Mode 3 
within·78 hours.) In addition, if a channel is discovered 
inoperable, the channel may be placed in a bypass condition 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action Completion Time to 
place the channel in trip. The 12 hour time limit is 
justified in Reference 14. 

F.1 and F.2 

Condition F applies to the Intermediate Range Neutron Flux 
trip when THERMAL POWER is above the P-6 setpoint and below 
the P-10 setpoint and one channel is inoperable. Above the 
P-6 setpoint and below the P-10 setpoint, the NIS 
intermediate range detector performs the monitoring 
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K.l and K.2 

Condition K applies to the following reactor trip Functions: 

• Pressurizer Pressure-Low; 

• Pressurizer Water Level-High; 

• Reactor Coolant Flow-Low; 

• Undervoltage RCPs; and 
RICT BASES INSERT 1 

• Underfrequency RCPs . 

With one channel inoperable, the inoperable ch nel must be 
placed in the tripped condition within 72 hours. Placing 
the channel in the tripped condition results in a partial 
trip condition requiring only one additional channel to 
initiate a reactor trip above the P-7 setpoint. These 
Functions do not have to be OPERABLE below the P-7 setpoint. 
The 72 hours allowed to place the channel in the tripped 
condition is justified in Reference 14. An additional 
6 hours is all O'aded to reduce THER~4AL POvJER to bel Oh' P 7 if 
the inoperable channel cannot be restored to OPERABLE status 
or pl aced in trip ~,·ithi n the spcci fi ed Completion Ti me. 

Allowance of this time interval takes into consideration the 
redundant capability provided by the remaining redundant 
OPERABLE channel, and the low probability of occurrence of 
an event during this period that may require the protection 
afforded by the Functions associated with Condition K. 

The Required Actions are modified by two Notes. The first 
Note applies to Functions Ba, 9, and 10 that have installed 
bypass capability. The Note allows placing one channel in 
bypass for 12 hours while performing surveillance testing. 
The second Note applies to Functions 12 and 13 that do not 
have installed bypass capability. This Note allows placing 
the inoperable channel in bypass for 12 hours while 
performing surveillance testing of other channels. 

When surveillance testing is performed for functions with 
installed bypass test capability under the Required Action 
Note, the appropriate TS Condition is entered, and the 
Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
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service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e.g., place channel in trip within 72 hours or be in Mode 3 
Hithin 78 hours.) In addition, for channels with installed 
bypass test capability, if a channel is discovered 
inoperable, the bypass test capability could be utilized 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action Completion Time to 
place the channel in trip. The 12 hour time limit is 
justified in Reference 14. 

( r-PN_S_E_R_T_B_A_S-ES-3.-3.-1-L-.1--,I 

f-1:-.1 and L.2 RICT BASES INSERT 1 

1!0JCondition -!:-~es to Turbine Trip on Emergency Trip Header 
Pressure or on Turbine Throttle Val e Closure. With one 
channel inoperable, the inoperable channel must be placed in 
the trip condition within 72 hours. If placed in the 
tripped condition, this results in a partial trip condition 
requiring only one additional channel to initiate a reactor 
trip. If the channel cannot be restored to OPERABLE status 
or placed in the trip condition, then power rnust be reduced 
below the P 8 setpoint within the next 6 hours. The 
72 hours allowed to place the inoperable channel in the 
tripped condition is justified in Reference 14. 

The Required Actions have been modified by a Note that 
allows placing the inoperable channel in the bypassed 
condition for up to 12 hours while performing routine 
surveillance testing of the other channels. The 12 hour 
time limit is ·ustified in Reference 14. 

~-------1INSERT BASES 3.3.1 N.1 
M.1 and M.2~ 

f Condition M applies to the SI Input from ESFAS reactor trip 
[Q] and the RTS Automatic Trip Logic in MODES 1 and 2. These 

actions address the train orientation of the RTS for these 
Functions. With one train inoperable, 24 hours are allowed 
to restore the train to OPERABLE status (Required 
Action M .1) or the unit rnust be pl aced in MODE 3 h'i thin the 
next 6 hours~ The Completion Time of 24 hours (Required 

IRICTBASES INSERT2 I Action M.l);rs reasonable considering that in this 
Condition, the remaining OPERABLE train is adequate to 
perform the safety function and given the low probability of 
an event during this interval. The 24 hours allowed to 
restore the inoperable RTS Automatic Trip Logic train to 
OPERABLE status is justified in Reference 14. -TI,e 
Cornpletion Tirne of 30 hours (Required Action M.2) is 
reasonable, based on operating experience, to reach MODE 3 
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froffl full pmrer in an orderly fflanner and ·,rithout challenging 
plant systeffls. 

The Required Actions have been modified by a Note that 
allows bypassing one train up to 4 hours for surveillance 
testing, provided the other train is OPERABLE. 

The 4 hour time limit for testing the RTS Automatic Trip 
Logic train may include testing the RTB also, if both the 
Logic test and the RTB test are conducted within the 4 hour 
time limit. The 4 hour time limit is justified in Reference 
14. 

#.1 and N.2~ RICT BASES INSERT 2 

(7'Condition # applies o the RTBs in MODES 1 and 2. These ~ actions address the train orientation of the RTS for the 
RTBs. With one tra n inoperable, 24 hours are allowed for 
train corrective m intenance to restore the train to 
OPERABLE status . . 
the next 6 hours. The 24 hour Completion Time is justified 
in Reference 15. The Cofflpletion Tiffie of 6 hours is 
reasonable, based on operating experience, to reach MODE 3 
froffl full pmrer in an orderly fflanner and ~rithout challenging 
plant systeffls. Placing the unit in MODE 3 results in 
Action C entry ~rhile RTB(s) are inoperable. 

The Required Actions have been modified by a Note. The· 
Note allows one channel to be bypassed for up to 4 hours for 
surveillance testing, provided the other train is OPERABLE. 
The 4 hour time limit is justified in Reference 15. 

G-.1 and O. 2 .ic-@ 
Condition G- applies to the P-6 and P-10 interlocks. With 
one or more channels inoperable for one-out-of-two or 
two-out-of-four coincidence logic, the associated interlock 
must be verified to be in its required state for the 
existing unit condition by observation of the associated 
permissive annunciator window within 1 hour or the unit fflust 
be pl aced in MODE 3 ·,ri thin the next 6 hours. Verifying the 
interlock status manually accomplishes the interlock's 
Function. The Completion Time of ·1 hour is based on 
operating experience and the minimum amount of time allowed 
for manual operator actions. The Cofflpletion Tiffie of 6 hours 
is reasonable, based on operating experience, to reach 
MODE 3 froffl full po·,rer in an orderly fflanner and ~ri thout 
challenging plant systems. The 1 hour and 6 hour Completion 
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Tiffies are equal to the tiffie allmJed by LCD 3.0.3 for 
shutdmm actions in the event of a coffipl ete loss of RTS 
Function . 

.P..l and P.2~ 

(7' Condition .P. applies to the P-7, P-8, and P-13 interlocks. 
[!!] With one or more channels inoperable for one-out-of-two or 

two-out-of-four coincidence logic, the associated interlock 
must be verified to be in its required state for the 
existing unit condition by observation of the associated 
permissive annunciator window within 1 hour or the unit ffiust 
be pl aced in MODE 2 ·.o·i thin the next 6 hours. These actions 
are conservative for the case where power level is being 
raised. Verifying the interlock status manually 
accomplishes the interlock's Function. The Completion Time 
of 1 hour is based on operating experience and the minimum 
amount of time allowed for manual operator actions.--TJ::te 
Coffipletion Tiffie of 6 hours is reasonable, based on operating 
experience, to reach MODE 2 froffi full pmJer in an orderly 
ffianner and ',Ji thout challenging pl ant systeffls. 

( d !INSERT BASES 3.3.1 S.1 ! 

£
G.l an 0.2~ 

Condition -G applies to the RTB Undervoltage and Shunt Trip 
Mechanisms, or diverse trip features, in MODES 1 and 2. 
With one of the diverse trip features inoperable, it must be 
restored to an OPERABLE status within 48 hours or the unit 
ffiust be placed in a MODE where the requireffient does not 
apply. This is accoffiplished by placing the unit in MODE 3 
Hithin the ne><t 6 hours (54 hours total tiffie). -TJ:te. 
Coffipletion Tiffie of 6 hours is a reasonable tiffie, based on 
operating experience, to reach ~10DE 3 froffi full pmv<er in an 
orderly ffianner and 'vi1ithout challenging plant systems. With 
the unit in MODE 3, Action C 'uJould apply to any inoperable 

RTB trip mecAaaism~RICT BASES INSERT 
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The Completion Time of 48 hours for Required Action B-.1 is 
reasonable considering that in this Condition there is one 
remaining diverse feature for the affected RTB, and one 
OPERABLE RTB capable of performing the safety function and 
given the low probability of an event occurring during this 

~nterval · !INSERT BASES 3.3.1 U.1 I 

(-R.1 and R.2 ~ . placed in trip 

12] Condition -R- appli~s to the RCP Brea~e~ Posi ~on reactor trip 
Function. There is one breaker position d vice per RCP · 
breaker. With one channel inoperable, th ·noperable 
channel must be restored to OPERABLE status within 6 hours. 
If the channel cannot be restored to OPERABLE status '11'i thin 
the 6 hours, then THERMAL PD'tJER must be reduced bel o·.~ the 
~ 7 setpoi nt h'i thin the ~e)(t 6 hours. ~'H--5--l*n€e!'i--BRe-tffi'lr& 

The 6 hour time limit is justified 
in Reference 11 . 

The Required Actions have been modified by a Note that 
allows placing the inoperable channel in the bypassed 
condition for up to 4 hours while performing routine 
surveillance testing of the other channels. The 4-hour time 
limit is justified in Reference 7. 

-----~<s::==:========~!INSERT BASES 3.3.1 W.1 ! 
SURVEILLANCE 
REQUIREMENTS 

The SRs for each RTS Function are identified by the SRs 
column of Table 3.3.1-1 for that Function. 

A Note has been added to the SR Table stating that 
Table 3.3.1-1 determines which SRs apply to which RTS 
Functions. 

Note that each channel of process protection supplies both 
trains of the RTS. When testing Channel I, Train A and 
Train B must be examined. Similarly, Train A and Train B 
must be examined when testing Channel II, Channel III, and 
Channel IV (if applicable). The CHANNEL CALIBRATION and 
COTs are performed in a manner that is consistent with the 
assumptions used in analytically calculating the required 
channel accuracies. 
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of ESFAS Function 2.c, "Containment Spray, Containment 
Pressure High-3," and ESFAS Function 3.b.(3), 
"Containment Isolation, Phase B Isolation, Containment 
Pressure High-3." TS 3.3.2, Condition E requires that 
both of these functions be placed in bypass when 
inoperable. 

4. Activities that result in the inoperability of 
electrical systems (e.g., AC and DC power) and cooling 
systems (e.g., essential service water and component 
cooling water) that support the RCS pressure relief 
system, AFW system, AMSAC, turbine trip, one complete 
train of ECCS, and the available reactor trip and 
ESFAS actuation functions should not be scheduled when 
a logic train is inoperable. That is, one complete 
train of a function that supports a complete train of 
a function noted above must be available. 

Condition A applies to all ESFAS protection functions. 
Condition A addresses the situation where one or more 
required channels or trains for one or more Functions are 
inoperable at the same time. The Required Action is to 
refer to Table 3.3.2-1 and to take the Required Actions for 
the protection functions affected. The Completion Times are 
those from the referenced Conditions and Required Actions. 

B.1. B.2.1. and B.2.2 

Condition B applies to manual initiation of: 

• SI; 

• Containment Spray; 

• Phase A Isolation; and 

• Phase B Isolation . RICT BASES INSERT 2 

This action addresses the train orientation of the SSPS for 
the functions· listed above. If one channel is inopera 
48 hours is allowed to return it to an OPERABLE status. 
Note that for containment spray and Phase B isolation, 
failure of one or both switches in one channel renders the 
channel inoperable. Condition B, therefore, encompasses 
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both situations. The specified Completion Time is 
reasonable considering that there are two automatic 
actuation trains and another manual initiation train 
OPERABLE for each Function, and the low probability of an 
event occurring during this interval. If the train cannot 
be restored to OPERABLE status, the unit must be placed in a 
~40DE in 1001h i ch the LCD does not apply. This i s done by 
placing the unit in at least MODE 3 10Ji thin an additional 
6 hours (54 hours total time) and in MODE 5 10Jithin an 
additional 30 hours (84 hours total time). 

The allmJable Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full pmJer conditions in an orderly manner and 10Ji thout 
challenging unit systems. 

C.l. C.2.1. and C.2.2 

Condition C applies to the automatic actuation logic and 
actuation relays for the following functions: 

• SI; 

• Containment Spray; 

• Phase A Isolation; 

• Phase B Isolation; and 

~-------~· Automatic Switchover to Containment Sump. 
RICT BASES INSERT 2 1------, 

This a tion addresses the train orientation of the SSPS and 
the mater and slave relays. If one train is inoperable, 
24 hour are allowed to restore the train to OPERABLE 
status. The 24 hours allowed for restoring the inoperable 
train to OPERABLE status is justified in Reference 15. The 
specified Completion Time is reasonable considering that 
there is another train OPERABLE, and the low probability of 
an event occurring during this interval. If the train 
cannot be restored to OPERABLE status, the unit must be 
placed in a MODE in 10Jhich the LCD does not apply. This is 
done by placing the unit in at least MODE 3 10Ji thin an 
additional 6 hours (30 hours total time) and in MODE 5 
Hi thin an additional 30 hours ( 60 hours total ti me). ::i:h-e 
Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full 
pmJer conditi ens in an orderly manner and Hithout 
challenging unit systems. 
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The Required Actions are modified by a Note that allows one 
train to be bypassed for up to 4 hours for surveillance 
testing, provided the other train is OPERABLE. This 
allowance is based on the reliability analysis assumption of 
WCAP-10271-P-A (Ref. 7) that 4 hours is the average time 
required to perform train surveillance. 

D.l, D.2.1, and D.2.2 

Condition D applies to: 

• Containment Pressure-High 1; 

• Pressurizer Pressure-Low; 

• Steam Line Pressure-Low; 

• Containment Pressure-High 2; 

• Steam Line Pressure-Negative Rate-High; 

• SG Water Level-Low Low; and 

~------~ • SG Water Level-High High (P-14). 
RICT BASES INSERT 2 

If one channel is ·noperable, 72 hours are allowed to 
restore the channe to OPERABLE status or to place it in the 
tripped condition. Generally, this Condition applies to 
functions that operate on two-out-of-three logic or a two
out-of-four logic. Therefore, failure of one channel places 
the Function in a two-out-of-two configuration. One channel 
must be tripped to place the Function in a one-out-of-two 
configuration that satisfies redundancy requirements. The 
72 hours allowed to restore the channel to OPERABLE status 
or to place it in the tripped condition is justified in 
Reference 15. 

Failure to restore the inoperable channel to OPERABLE status 
or place it in the tripped condition within 72 hours 
requires the unit be pl aced in MODE 3 'v9'i thin the foll Oh'i ng 
6 hours and MODE 4 within the ne><t 6 hours. 

The allo·n·ed Cofflpletion Tiffles are reasonable, based on 
operating e><perience, to reach the required unit conditions 
froffl full pmver conditions in an orderly fflanner and Hithout 
ch all engi ng unit systeffls. In ~40DE 4, these Functions are no 
longer required OPERABLE. 
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The Required Actions are modified by a Note that allows 
placing one channel in bypass for 12 hours while performing 
surveillance testing. 

When surveillance testing is performed under the Required 
Action Note, the appropriate TS Condition is entered, and 
the Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e.g., place channel in trip within 72 hours or be in Mode 3 
within 78 hours.) In addition, if a channel is discovered 
inoperable, the channel may be placed in a bypass condition 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action. Completion Time to 
place the channel in trip. The 12 hours allowed for 
testing, is justified in Reference 15. 

E.1.---f.2.l. and E.2.2 

Condition E applies to: 

• Containment Spray Containment Pressure-High 3; and 

• Containment Phase B Isolation Containment Pressure-
High 3. 

None of these signals has input to a control function. 
Thµs, two-out-of-three logic is necessary to meet 
acceptable protective requirements. However, a 
two-out-of-three design would require tripping a failed 
channel. This is undesirable because a single failure would 
then cause spurious containment spray initiation. Spurious 
spray actuation is undesirable because of the cleanup 
problems presented. Therefore, these channels are designed 
with two-out-of-four logic so that a failed channel may be 
bypassed rather than tripped·. Note that one channel may be 
bypassed and still satisfy the single failure criterion. 
Furthermore, with one channel bypassed, a single 
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instrumentation channel failure will not spuriously initiate 
containment spray. 

To avoid the inadvertent actuation of containment spray and 
Phase B containment isolation, the inoperable channel should 
not be placed in the tripped condition. Instead it is 
bypassed. Restoring the channel to OPERABLE status, or 
placing the inoperable channel in the bypass condition 
within 72 hours, is sufficient to assure that the Function 
remains OPERABLE and minimizes the time that the Function 
may be in a partial trip condition (assuming the inoperable 
channel has failed in a trip condition). The Completion 
Time is further justified based on the low probability of an 
event occurring during this interval. The Completion Time 
is further justified based on the low probability of an 
event occurring during this interval. Failure to restore 
the inoperable channel to OPERABLE status, or place it in 
the bypassed condition within 72 hours, requires the unit be 
pl aced in MODE 3 1voti thin the foll moti ng 6 hours and MODE 4 
1vv·ithi n the ne)(t 6 hours. The a 11 moted Completion Ti mes a re 

~~~~~~g~1
~ni~a~g~d~~i~~~ri!!:gf~l~e;!;~;eco~~if{g~: l~ean 

orderly manner and >n·ithout challenging unit systems. -Itt 
MODE 4, these Functions are no longer required OPERABLE. 

The Required Actions are modified by a Note that allows one 
additional channel to be bypassed for up to 12 hours for 
surveillance testing. Placing a second channel in the 
bypass condition for up to 12 hours for testing purposes is 
acceptable based on the results of Reference 15. 
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F.l. F.2.1. and F.2.2 

Condition F applies to: 

• Manual Initiation of Steam Line Isolation; and 

• P-4 Interlock. 

For the Manual Initiation and the P-4 Interlock Functions, 
this action addresses the train orientation of the SSPS. If 
a train or channel is inoperable, 48 hours is allowed to 
return it to OPERABLE status. The specified Completion Time 
is reasonable considering the nature of these Functions, the 
available redundancy, and the low probability of an event 
occurring during this interval. If the Function cannot be 
returned to OPERABLE status, the unit must be placed in 
MODE 3 within the next 6 hours and MODE 4 within the 
following 6 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required unit conditions from full power in an orderly 
manner and without challenging unit systems. In MODE 4, the 
unit does not have any analyzed transients or conditions 
that require the explicit use of the protection functions 
noted above. 

G.l. G.2.1 and G.2.2 

Condition G applies to the automatic actuation logic and 
actuation relays for the Steam Line Isolation, Turbine Trip 
and Feedwater Isolation, and AF actuation Functions. 
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The action addresses the rain orientation of the SSPS and 
the master and slave rela s for these functions. If one 
train is inoperable, 24 h rs 9re allowed to restore the 
train to OPERABLE status. The 24 hours allowed to retore 
the inoperable train to OPERABLE status is justified in 
Reference 15. The Completion Time for restoring a train to 
OPERABLE status is reasonable considering that there is 
another train OPERABLE, and the low probability of an event 
occurring during this interval. If the train cannot be 
returned to OPERABLE status, the unit must be brought to 
MODE 3 'v91i thin the next 6 hours and MODE 4 'ov'i thin the 
foll O'vv'i ng 6 hours. The all owed Completion Ti mes a re 
reasonable, based on operating experience, to reach the 

:~~~!~dm~~!!rc~~~i!~~~~uir~~ar~!!gw~;e:nf~n~~!!~:~.in an 
Placing the unit in MODE 4 removes all requirements for 
OPERABILITY of the protection channels and actuation 
functions. In this MODE, the unit does not have analyzed 
transients or conditions that require the explicit use of 
the protection functions noted above. 

The Required Actions are modified by a Note that allows one 
train to be bypassed for up to 4 hours for surveillance 

. testing provided the other train is OPERABLE. This 
allowance is based on the reliability analysis (Ref. 7) 
assumption that 4 hours is the average time required to 
perform channel surveillance. 

H.l. H.2.1. and H.2.2 

Condition H applies to Loss of Offsite Power. For this 
Function, if one channel is inoperable, 1 hour is allowed to 
restore the channel to OPERABLE status or to place it in the 
tripped condition. Failure to restore the inoperable 
channel to OPERABLE status or place it in the tripped 
condition within an hour requires the unit be placed in 
MODE 3 within the following 6 hours (total of 7 hours) and 
MODE 4 within the next 6 hours (total of 13 hours). 
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The allowed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full power conditions in an orderly manner and without 
challenging unit systems. In MODE 4, the Function is no 
longer required OPERABLE. 

The Required Actions are modified by a Note that allows the 
inoperable channel to be bypassed for up to 2 hours for 
surveillance testing of other channels. The 1 hour allowed 
to restore the channel to.OPERABLE status or to place the 
inoperable channel in the tripped condition, and the 2 hours 
allowed for testing, are deemed acceptable based on 
engineering judgement. 

I.1 and I.2 

Condition I applies to the Undervoltage Reactor Coolant Pump 
Function· RICT BASES INSERT 2 

If one channel is i operable, 72 hours are allowed to 
restore one channel to OPERABLE status or to place it in the 
tripped condition. If placed in the tripped condition, the 
Function is then in a partial trip condition on the affected 
train where one-out-of-three logic will result in actuation. 
The 72 hours all o•.Jed to restore the channel to OPERABLE 
status or to place it in the tripped condition is justified 
in Reference 15. Failure to restore the inoperable channel 
to OPERABLE status or place it in the tripped condition 
within 72 hours requires the unit to be placed in MODE 3 
within the foll m,·ing 6 hours. The all O'vJed Completion Ti me 
of 78 hours is reasonable, based on operating e)(perience, to 
reach MODE 3 from full power conditions in an orderly manner 
and •.,·i thout challenging unit systems. In MODE 3, these 
Functions are no longer required OPERABLE. 

The Required Actions are modified by a Note that allows the 
inoperable channel to be bypassed for up to 12 hours for 
surveillance testing of other channels. The 72 hours 
allowed to place the inoperable channel in the tripped 
condition, and the 12 hours allowed for a second channel to 
be in the bypassed condition for testing, are justified in 
Reference 15. 
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J.l 

Condition J applies to the Auxiliary Feedwater Pump Suction 
Transfer on Suction Pressure-Low Function. With one train 
inoperable, the associated auxiliary feedwater pump must be 
immediately declared inoperable. This requires entry into 
applicable Conditions and Required Actions of LCD 3.7.5, "AF 
System." 

K.1. K.2.1. and K.2.2 

Condition K applies to the RWST Level-Low Low Coincident 
with Safety Injection Function. 

RWST Level-Low Low Coincident with SI provides actuation of 
switchover to the containment sump. Note that this Function 
requires the bistables to energize to perform their required 
action. 

This Condition applies to a Function that operates on 
two-out-of-four logic. Therefore, failure of one channel 
places the Function in a two-out-of-three configuration. 
One channel must be tripped to place the Function in a 
one-out-of-three configuration that satisfies redundancy 
requirements. 

If the channel cannot be returned to OPERABLE status or 
pl aced in the tripped condition ',o'i thin 72 hours, the unit 
must be brought to MODE 3 ~v'i thin the foll O'vv'i ng 6 · hours and 
MODE 5 'vo1ithi n the next 30 hours. The a 11 owed Completion 

!!:~~ i~~ ~~~~t~g~
1
~ni~a~~~dt~i~~;ri;!:9f~~~e;!~~;e, to 

conditions in an orderly manner and 'oo'i th out challenging unit 
systems. In MODE 5, the unit does not have any analyzed 
transients or conditions that require the explicit use of 
the protection function noted above. 

The Required Actions are modified by a Note that allows 
placing one channel in bypass for 12 hours while performing 
surveillance testing. 
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BASES 

ESFAS Instrumentation 
B 3.3.2 

ACTIONS (continued) 

When surveillance testing is performed under the Required 
Action Note, the appropriate TS Condition is entered, and 
the Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e.g., place channel in trip within 72 hours or be in Mode 3 
within 78 hours.) In addition, if a channel is discovered 
inoperable, the channel may be placed in a bypass condition 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action Completion Time to 
place the channel in trip. This is acceptable based on the 
results of Reference 15. 

L.l. L.2.1 and L.2.2 

Condition L applies to the P-11 and P-12 interlocks. 

With one or more channels inoperable, the operator must 
verify that the interlock is in the required state for the 
existing unit condition. This action manually accomplishes 
the function of the interlock. Determination must be made 
within 1 hour. The 1 hour Completion Time is equal to the 
time allowed by LCO 3.0.3 to initiate shutdown actions in 
the event of a complete loss of ESFAS function. If the 
interlock is not in the required state (or placed in the 
required state) for the existing unit condition, the unit 
must be placed in MODE 3 within the next 6 hours and MODE 4 
within the following 6 hours. The allowed Completion Times 
are reasonable, based on operating experience, to reach the 
required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems. 
Placing the unit in MODE 4 removes all requirements for 
OPERABILITY of these interlocks. 

-<-----,!INSERT BASES 3.3.2 M.1 and M.2 I 

-<-----!INSERT BASES 3.3.2 N.1 and N.2 I 

-<-----!INSERT BASES 3.3.2 0.1 
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BASES 

ACTIONS 

LOP DG Start Instrumentation 
B 3.3.5 

In the event a channel's Trip Setpoint is found 
nonconservative with respect to the Allowable Value, or the 
channel is found inoperable, then the function that channel 
provides must be declared inoperable and the LCD Condition 
entered for the particular protection function affected. 

A Note has been added in the ACTIONS to clarify the 
application of Completion Time rules. The Conditions of 
this Specification may be entered separately for each 
Function listed in the LCD on a per bus basis. The 
Completion Time(s) of the inoperable channel(s) of a 
Function will be tracked separately for each Function 
starting from the time the Condition was entered for that 
Function. 

RICT BASES INSERT 1 

Condition A applies to the LOP DG Start Instrum ntation 
Function with one channel on one or more buses ·noperable. 

If one channel is inoperable, Required Action 1 requires 
that channel to be placed in trip within 1 hour. With a 
channel in trip, the LOP DG Start Instrumentation channels 
are configured to provide a one-out-of-one logic to initiate 
an undervoltage, degraded voltage or low degraded voltage 
signal for that bus. 

For the Loss of Voltage Function, a Note is added to allow 
bypassing an inoperable channel for up to 2 hours for 
surveillance testing of the other channel. This allowance 
is made where bypassing the channel does not cause an 
actuation. 

The specified Completion Time is reasonable considering the 
low probability of an event occurring during these 
intervals. 

B.l 

Condition B applies to each of the LOP DG Start 
Instrumentation Functions with two channels on one or more 
buses inoperable. 

Required Action B.l requires restoring one channel of the 
affected Function to OPERABLE status. The 1 hour Completion 
Time takes into account the low probability of an event 
requiring an LOP start occurring during this interval.JI 

!RICT BASES INSERT 2 f--' 

BRAIDWOOD - UNITS 1 & 2 B 3.3.5 - 4 Revision ±00-



BASES 

Pressurizer PORVs 
B 3.4.11 

ACTIONS (continued) 

B.1. B.2 and B.3 

If one PORV is inoperable and not capable of being manually 
cycled, it must be either restored, or isolated by closing 
the associated block valve and removing the power to the 
associated block valve. The Completion Times of 1 hour are 
reasonable, based on challenges to the PORVs during this 
time period, and provide the operator adequate time to 
correct the situation. If the inoperable valve cannot be 
restored to OPERABLE status, it must be isolated within the 
specified time. Because there is at least one PORV that 
remains OPERA E, 72 hours is provided to restore the 
inoperable POR to OPERABLE status. If the PORV cannot be 
restored withi this time, the unit must be brought to a 
MODE in which he LCD does not apply, as required by 
Condition D. 

C.1. and C.2 of 1 hour. 

If one block valve is inoperable, then it is necessary to 
either restore the block valve to OPERABLE status within the 
Completion Time of 1 hour or place the associated PORV in 
manual control. The prime importance for the capability to 
close the block valve is to isolate a stuck open PORV. 
Therefore, if the block valve cannot be restored to OPERABLE 
status within 1 hour, the Required Action is to place the 
PORV in manual control (i.e., closed) to preclude its 
automatic opening for an overpressure event and to avoid the 
potential for a stuck open PORV at a time that the block 
valve is inoperable. The Completion Time of 1 hour is 
reasonable, based on the small potential for challenges to 
the system during this time period, and provides the 
operator time to correct the situation. 
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BASES 

Pressurizer PORVs 
B 3.4.11 

ACTIONS (continued) RICT BASES INSERT 2 

Because at least one PORV remains OPERABLE, the operator is 
permitted a Completion Time of 72 hours to estore the 
inoperable block valve to OPERABLE status. The time allowed 
to restore the block valve is based upon the Completion Time 
for restoring an inoperable PORV in Condition B, since the 
PORVs may not be capable of mitigating an event if the 
inoperable block valve is not full open. If the block valve 
is restored within the Completion Time of 72 hours, the 
power will be restored, and the PORV restored to OPERABLE 
status. If it cannot be restored within this additional 
time, the unit must be brought to a MODE in which the LCD 
does not apply, as required by Condition D. 

0.1 and 0.2 

If the Required Action of Condition A, B, or C is not met, 
then the unit must be brought to a MODE in which the LCD 
does not apply. To achieve this status, the unit must be 
brought to at least MODE 3 within 6 hours and to MODE 4 
within 12 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems. In 
MODE 4, 5, and 6 with the reactor vessel head on, automatic 
PORV OPERABILITY may be required. See LCD 3.4.12. 
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BASES 

ECCS-Operating 
B 3.5.2 

APPLICABILITY (continued) 

ACTIONS 

This LCD is only applicable in MODE 3 and above. Below 
MODE 3, the SI signal setpoint is manually bypassed by 
operator control, and system functional requirements are 
relaxed as described in LCD 3.5.3, "ECCS-Shutdown." 

In MODES 5 and 6, unit conditions are such that the 
probability of an event requiring ECCS injection is 
extremely low. Core cooling requirements in MODE 5 are 
addressed by LCD 3.4.7, "RCS Loops-MODE 5, Loops Filled," 
and LCD 3.4.8, "RCS Loops-MODE 5, Loops Not Filled.II 
MODE 6 core cooling requirements are addressed by LCD 3.9.5; 
"Residual Heat Removal (RHR) and Coolant Circulation-High 
Water Level , " and LCD 3. 9. 6, "Residual Heat Removal ( RHR) 
and Coolant Circulation-Low Water Level." 

A.l and B.1 RICT BASES INSERT 1 

With one ECCS train inoperable, 100% of the ECCS flow is 
provided by the remaining OP RABLE ECCS train. Required 
Action A.l requires that the ·noperable train be restored to 
OPERABLE status within 7 day. The 7 day Completion Time is 
based on a probabilistic risk assessment evaluation (Refs. 6 
and 7) which concludes that the Completion Time does not 
significantly affect the overall probability of core damage. 

With two ECCS trains inoperable and at least 100% of the 
ECCS flow equivalent to a single OPERABLE ECCS train 
available, Required Action B.l requires that one train be 
returned to OPERABLE status within 72 hours. The 72 hour 
Completion Time is based on an NRC reliability evaluation 
(Ref. 5) and is a reasonable time for repair of many ECCS 
components. 

An ECCS train is inoperable if it is not capable of 
delivering design flow to the RCS. Individual components 
are inoperable if they are not capable of performing their 
design function or their required supporting systems are not 
available. 
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BASES 

Containment Air Locks 
B 3.6.2 

ACTIONS (continued) 

C.1. C.2. and C.3 

With one or more air locks inoperable for reasons other than 
those described in Condition A or B (e.g., both doors in the 
same air lock are inoperable) Condition C is entered. Note, 
an air lock with only an inoperable door (Condition A) and 
interlock (Condition B) does not require entry into 
Condition C. The Required Actions of Conditions A and B 
provide the appropriate remedial actions for the degraded 
condition. Required Action C.l requires action to be 
initiated immediately to evaluate previous combined leakage 
rates using current air lock test results. An evaluation is 
acceptable, since it is overly conservative to immediately 
declare the containment inoperable if both doors in an air 
lock have failed a seal test or if the overall air lock 
leakage is not within limits. In many instances (e.g., only 
one seal per door has failed), containment remains OPERABLE, 
yet only 1 hour (per LCO 3.6.1) would be provided to restore 
the air lock door to OPERABLE status prior to requiring a 
unit shutdown. In addition, even with both doors failing 
the seal test, the overall containment leakage rate can 
still be within limits. 

Required Action C.2 requires that one door in the affected 
containment air lock must be verified to be closed within 
the 1 hour Completion Time. This specified time period is 
consistent with the ACTIONS of LCO 3.6.1, which requires 
that containment be restored to OPERABLE status within 
1 hour. 

Additionally, the affected air lock(s) must be restored to 
OPERABLE status within the 24 hour Completion Time. The 
specified time period is considered reasonable fo restoring 
an inoperable air lock to OPERABLE status, assumin that at 
least one door is maintained closed in each affect d air 
lock and the overall containment leakage rate is ·thin the 
Containment Leakage Rate Testing Program leakage l ·mits. 

RICT BASES INSERT 1 
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BASES 

Containment Isolation Valves 
B 3.6.3 

ACTIONS (continued) 

A.l and A.2 

In the event one containment isolation valve 
(Table B 3.6.3-1) in one or more penetration flow paths is 
inoperable, except for purge valve leakage not within limit, 
the affected penetration flow path must be isolated. The 
method of isolation must include the use of at least one 
isolation barrier that cannot be adversely affected by a 
single ·active failure. Isolation barriers that meet this 
criterion are a closed and de-activated automatic or remote 
manual containment isolation valve, a closed manual valve, a 
blind flange, and a check valve with flow through the valve 
secured. De-activated remote manual valves may include, air 
operated valves with air removed, or de-energized motor 
operated valves. Automatic valves refer to those valves 
that require a motive force to actuate, such as air or 
electric, and receive an automatic actuation signal. Power 
operated valves require a motive force to actuate, such as 
air or electric, but do not receive an automatic actuation 
signal. Based on the design, the acceptable means of 
isolating the 48 inch purge valve penetration is to close 
and de-activate the 48 inch purge valve. For a penetration 
flow path isolated in accordance with Required Action A.1, 
the device used to isolate the penetration should be the 
closest available one to containment. Required Action A.l 
must be completed within 4 hours. The 4 hour Completion 
Time is reasonable, considering he time required to isolate 
the penetration and the relative importance of supporting 
containment OPERABILITY during DES 1, 2, 3, and 4. 

RICT BASES INSERT 1 
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BASES 

Containment Isolation Valves 
B 3.6.3 

ACTIONS (continued) 

For affected penetration flow paths that cannot be restored 
to OPERABLE status within the 4 hour Completion Time and 
that have been isolated in accordance with Required 
Action A.l, the affected penetration flow paths must be 
verified to be isolated on a periodic basis. This is 
necessary to ensure that containment penetrations required 
to be isolated following an accident and no longer capable 
of being automatically isolated will be in the isolation 
position should an event occur. This Required Action does 
not require any testing or device manipulation. Rather, it 
involves verification, through a system walkdown, that those 

~fo-1-lo-w-in_g_i_s_ol-a-tio_n__,isolation devices outside containment and capable of being 
mispositioned are in the orrect position. The Completion 
Time of "once per 31 day for isolation devices outside 
containment" is appropriate considering the fact that the 
devices are operated under administrative controls and the 
probability of their misalignment is low. For the isolation 
devices inside containment, the time period specified as 
"prior to entering MODE 4 from MODE 5 if not performed 
within the previous 92 days" is based on engineering 
judgment and is considered reasonable in view of the 
inaccessibility of the isolation devices and other 
administrative controls that will ensure that isolation 
device misalignment is an unlikely possibility. 

Condition A has been modified by a Note indicating that this 
Condition is only applicable to those penetration flow paths 
with two containment isolation valves. However, 
penetration 94 for Containment Mini-Flow Purge Exhaust is an 
exception to the Condition A Note. Since only one inside 
valve and one outside valve are required to ensure isolation 
capability is maintained assuming a single failure, 
Condition A is applicable to this penetration flow path 
which contains three containment isolation valves, one 
inside valve (VQ005A) and two outside valves (VQ005B and 
VQ005C). If one or more outside valves are inoperable or 
the inside valve is inoperable in this penetration flow 
path, Required Actions A.land A.2 must be completed (Table 
B 3.6.3-2 Action 6.a and Action 6.b). For penetration flow 
paths with only one containment isolation valve and a closed 
system, Condition C provides the appropriate actions. 
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BASES 

Containment Isolation Valves 
B 3.6.3 

ACTIONS (continued) 

RICT BASES INSERT 1 

C.l and C.2 

With one or more penetration flow paths with one containment 
isolation valve inoperable, the inoperable valve flow path 
must be restored to OPERABLE status or the affected 
penetration flow path must be isolated. The method of 
isolation must include the use of at least one isolation 
barrier that cannot be adversely affected by a single active 
failure. Isolation barriers that meet this criterion are a 
closed and de-activated automatic or remote manual .valve, a 
closed manual valve, and a blind flange. De-activated 
remote manual valves may include, air operated valves with 
air removed, or de-energized motor operated valves. 
Automatic valves refer to those valves that require a motive 
force to actuate, such as air or electric, and receive an 
automatic actuation signal. Power operated valves require a 
motive force to actuate, such as air or electric, but do not 
receive an aut matic actuation signal. A check valve may 
not be used to isolate the affected penetration flow path. 
Required Actioo C.1 must be completed within the 72 hour 
Completion Time. The specified time period is reasonable 
considering the relative stability of the closed system 
(hence, reliability) to act as a penetration isolation 
boundary and the relative importance of maintaining 
containment integrity during MODES 1, 2, 3, and 4. In the 
event the affected penetration flow path is isolated in 
accordance with Required Action C.l, the affected 
penetration flow path must be verified to be isolated on a 

~f0- 1-10-w-in_g_i-5-01-a-tio-n---. eriodic basis. This eriodic verification is necessary to 
assure ea t1g tness of containment an tat con ainment 
penetrations requiring isolation following an acci ent are 
isolated. The Completion Time of once per 31 day for 
verifying that each affected penetration flow path is 
isolated is appropriate because the valves are operated 
under administrative controls and the probability of their 
misalignment is low. 
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BASES 

APPLICABILITY 

ACTIONS 

MSIVs 
B 3.7.2 

The MSIVs and required actuator trains must be OPERABLE in 
MODE 1, and in MODES 2 and 3 except when closed, when there 
is significant mass and energy in the RCS and steam 
generators. When the MSIVs are closed, they are already 
performing the safety function. In MODE 4 the steam 
generator energy is low. 

In MODE 5 or 6, the steam generators do not contain much 
energy because their temperature is below the boiling point 
of water; therefore, the MSIVs are not required for 
isolation of potential high energy secondary system pipe 
breaks in these MODES. 

RICT BASES INSERT 1 

With a single actuator train ·noperable on one MSIV, action 
must be taken to restore the ·noperable actuator train to 
OPERABLE status within 7 days. The 7-day Completion Time is 
reasonable in light of the dual-redundant actuator train 
design such that with one actuator train inoperable, the 
affected MSIV is still capable of closing on demand via the 
remaining OPERABLE actuator train. The 7-day Completion 
Time takes into account the redundant OPERABLE actuator 
train to the MSIV, reasonable time for repairs, and the low 
probability of an event occurring that requires the 
inoperable actuator train to the affected MSIV. 

B.l RICT BASES INSERT 1 

With one actuator train on one MSIV inoperable; and one 
actuato train on an additional MSIV inoperable, such that 
the ino~Aerable actuator trains are not in the same ESF 
Division, action must be taken to restore one of the 
inopera e actuator trains to OPERABLE status within 
72 hours. With one actuator train inoperable on two 
different MSIVs that are not in the same ESF Division, there 
is an increased likelihood that an additional failure (such 
as the failure of an actuator logic train) could cause one 
MSIV to fail to close. The 72-hour Completion Time is 
reasonable since the dual-redundant actuator train design 
ensures that with only one actuator train on each of two 
affected MSIVs inoperable, each MSIV is still capable of 
closing on demand. 
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BASES 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

RICT BASES INSERT 1 

SG PORVs 
B 3. 7.4 

With one SG PORV line inoperable, acti n must be taken to 
restore OPERABLE status within 30 day. The 30 day 
Completion Time allows for the redundant capability afforded 
by the remaining OPERABLE SG PORV lines, a nonsafety grade 
backup in the Steam Dump System, and MSSVs. 

B.l 

With two or more SG PORV lines inoperable, action must be 
taken to restore all but one SG PORV line to OPERABLE 
status. Since the block valve can be closed to isolate a 
SG PORV, some repairs may be possible with the unit at 
power. The 24 hour Completion Time is reasonable to repair 
inoperable SG PORV lines, based on the availability of the 
Steam Dump System and MSSVs, and the low probability of an 
event occurring during this period that would require the 
SG PORV lines. ~ , 

'--ir--R-1 C_T_B_A_S_E_S_I N-:-S-:--E=R---T--2--,I 
C.l and C.2 

If the SG PORV lines cannot be restored to OPERABLE status 
within the associated Completion Time, the unit must be 
placed in a MODE in which the LCD does not apply. To 
achieve this status, the unit must be placed in at least 
MODE 3 within 6 hours, and in MODE 4 within 12 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.7.4.1 

To perform a controlled cooldown of the RCS, the SG PORVs 
must be able to be opened either remotely or locally and 
throttled through their full range. This SR ensures that 
the SG PORVs are tested through a full control cycle at 
least once per fuel cycle. Performance of inservice testing 
or use of a SG PORV during a unit cooldown may satisfy this 
requirement. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 
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BASES 

ACTIONS 

AF System 
B 3.7.5 

A Note prohibits the application of LCO 3.0.4.b to an 
inoperable AF train when entering MODE 1. There is an 
increased risk associated with entering MODE 1 with an AF 
train inoperable and the provisions of LCO 3.0.4.b, which 
allow entry into a MODE or other specified condition in the 
Applicability with the LCO not met after performance of a 
risk assessment addressing inoperable systems and 
components, should not be applied in this circumstance. 

RICT BASES INSERT 1 
With one of the required AF trains (pump or flow path) 
inoperable, ac on must be taken to restore OPERABLE status 
within 72 hours. The 72 hour Completion Time is reasonable, 
based on redundant capabilities afforded by the AF System, 
time needed for repairs, and the low probability of a OBA 
occurring during this time period. 

B.l and B.2 

When Required Action A.1 cannot be completed within the 
required Completion Time, the unit must be placed in a 
MODE in which the LCO does not apply. To achieve this 
status, the unit must be placed in at least MODE 3 within 
6 hours, and in MODE 4 within 12 hours. 

The allowed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

C.l 

If both AF trains are inoperable, the unit is in a seriously 
degraded condition with no safety related means for conducting 
a cooldown, and only limited means for conducting a cooldown 
with nonsafety related equipment. In such a condition, the 
unit should not be perturbed by any action, including a power 
change, that might result in a trip. The seriousness of this 
condition requires that action be started immediately to 
restore one AF train to OPERABLE status. 

Required Action C.1 is modified by a Note indicating that 
all required MODE changes or power reductions are suspended 
until one AF train is restored to OPERABLE status. In this 
case, LCO 3.0.3 is not applicable because it could force the 
unit into a less safe condition. In addition, the 
Completion Times of Required Actions which are suspended are 
also suspended. 
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BASES 

ACTIONS 

CC System 
B 3.7.7 

The actions are modified by a Note indicating that the 
applicable Conditions and Required Actions of LCD 3.4.6, 
"RCS Loops-MODE 4," be entered if an inoperable CC train 
results in an inoperable RHR loop. This is an exception to 
LCD 3.0.6 and ensures the proper actions are taken for these 
components. 

RICT BASES INSERT 1 

If a CC flow path is not OPERABLE, a ion must be taken to 
restore OPERABLE status within 7 day. In this Condition, 
the remaining OPERABLE flow path is adequate to perform the 
heat removal function. The inoperability of the common CC 
heat exchanger impacts both units' flow paths. 
Inoperability of a unit-specific CC heat exchanger impacts 
only the unit-specific flow path. 

The 7 day Completion Time is reasonable, based on the 
redundant capabilities afforded by the OPERABLE train, the 
ability to crosstie trains and units, and the low 
probability of a OBA occurring during this period. 

RICT BASES INSERT 1 

If one required CC pump is inoperable, tion must be taken 
to restore OPERABLE status within 7 day. In this 
Condition, the remaining OPERABLE CC pump is adequate to 

· perform the heat removal function. The 7 day Completion 
Time is reasonable, based on the redundant capabilities 
afforded by the OPERABLE train, the ability to crosstie the 
trains and Units, and the low probability of a OBA occurring 
during this period. 

C.1 and C.2 

If the CC flow path or pump cannot be restored to OPERABLE 
status within the associated Completion Time, the unit must 
be placed in a MODE in which the LCD does not apply. To 
achieve this status, the unit must be placed in at least 
MODE 3 within 6 hours and in MODE 5 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 
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BASES 

APPLICABILITY 

ACTIONS 

SX System 
B 3.7.8 

In MODES 1, 2, 3, and 4, the unit-specific SX System is a 
normally operating system that is required to support the 
OPERABILITY of the equipment serviced by the SX System and 
required to be OPERABLE in these MODES. 

While a specific unit is in MODES 1, 2, 3, or 4, the 
opposite-unit SX System must be available (independent of 
the opposite unit's MODE or condition) for unit-specific 
support. This minimizes the risk associated with loss of 
all unit-specific SX. 

In MODES 5 and 6 the OPERABILITY requirements of the 
unit-specific SX System are determined by the systems it 
supports and there are no opposite-unit SX System 
requirements. 

RICT BASES INSERT 1 

If one unit-specific SX train is inoperable, ac ·on must be 
taken to restore OPERABLE status within 72 hours. In this 
Condition, the remaining OPERABLE SX train is adequate to 
perform the heat removal function. However, the overall 
reliability is reduced because a single failure in the 
OPERABLE SX train could result in loss of the SX System 
function in the short term. The 72 hour Completion Time is 
based on the redundant capabilities afforded by the OPERABLE 
train, and the low probability of a OBA occurring during 
this time period. 

Required Action A.1 is modified by two Notes. The first 
Note indicates that the applicable Conditions and Required 
Actions of LCD 3.8.1, "AC Sources-Operating," should be 
entered if an inoperable SX train results in an inoperable 
emergency diesel generator. The second Note indicates that 
the applicable Conditions and Required Actions of LCD 3.4.6, 
"RCS Loops-MODE 4," should be entered if an inoperable SX 
train results in an inoperable decay heat removal train. 
These are exceptions to LCD 3.0.6 and ensure the proper 
actions are taken for these components. 

BRAIDWOOD - UNITS 1 & 2 B 3.7.8 - 4 Revision +±5-



BASES 

SX System 
B 3.7.8 

ACTIONS (continued) 

B.l RICT BASES INSERT 1 

If the opposite-unit SX train is not OPERABLE for 
unit-specific support, action must be taken to restore 
OPERABLE status within 7 day. In this Condition, if a 
complete loss of unit-specific SX were to occur, the SX 
System function would be lost. The 7 day Completion Time is 
based on the capabilities of the unit-specific SX System and 
the low probability of a OBA with a loss of all 
unit-specific SX occurring during this time period. 

C.l and C.2 

If the unit-specific SX train or the opposite-unit SX train 
cannot be restored to OPERABLE status within the associated 
Completion Time, the unit must be placed in a MODE in which 
the LCD does not apply. To achieve this status, the unit 
must be placed in at least MODE 3 within 6 hours and in 
MODE 5 within 36 hours. 

The allowed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 
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Deleted text in Mark-up reflects changes 
proposed in EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

AC Sources~Operating 
B 3.8.1 

BASES 

ACTIONS A Note prohibits the application of LCD 3.0.4.b to an 
inoperable DG. There is an increased risk associated with 
entering a MODE or other specified condition in the 
Applicability with an inoperable DG and the provisions of 
LCD 3.0.4.b, which allow entry into a MODE or other 
specified condition in the Applicability with the LCD not 
met after performance of a risk assessment addressing 
inoperable systems and components, should not be applied in 
this circumstance. 

To ensure a highly reliable power source remains with one 
required qualified circuit inoperable, it is necessary to 
verify the OPERABILITY of the remaining required qualified 
circuit on a more frequent basis. Since the Required Action 
only specifies "perform," a failure of SR 3.8.1.1 acceptance 
criteria does not result in a Required Action not met. 
However, if another required circuit fails SR 3.8.1.1, this 
qualified circuit is inoperable, and additional Conditions 
and Required Actions may be appropriate. If the additional 
inoperability results in a bus with two required qualified 
circuits inoperable Condition Dis entered. If the 
additional inoperability results in the second bus with one 
required qualified circuit inoperable Condition A is still 
applicable. 

RICT BASES INSERT 2 

According o Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition A for a period that should not exceed 
72 hours. With one or more buses with one required· 
qualified circuit inoperable, the reliability of the offsite 
system is degraded, and the potential for a loss of offsite 
power is increased, with attendant potential for a challenge 
to the plant safety systems. In this Condition, however, 
the remaining OPERABLE required qualified circuits and DGs 
are adequate to supply electrical power to the onsite 
Class lE Distribution System. 

The 72 hour Completion Time takes into account the capacity 
and capability of the remaining AC sources, a reasonable 
time for repairs, and the low probability of a OBA occurring 
during this period. 
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AC Sources-Operating 
B 3.8.1 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action A.2 
establishes a limit on the ma><imum time allmJed for any 
combination of required AC pmJer sources to be inoperable 
during any single contiguous occurrence of failing to meet 
the LCD. If Condition A is entered Hhile, for instance, a 
DG is inoperable and that DC is subsequently returned 
OPERABLE, the LCD may already have been not met for up to 
14 days. This could lead to a total of 17 days, since 
initial failure to meet the LCD, to restore the required 
qualified circuit(s). At this time, a DC could again become 
inoperable, the circuit(s) restored OPERABLE, and an 
additional 14 days (for a total of 31 days) alloHed prior to 
complete restoration of the LCD. The 17 day Completion Time 
pro vi des a limit o"n the ti me a 11 m,·ed in a specified 
condition after discovery of failure to meet the LCD. iiTi-s-
1 imi tis considered reasonable for situations in 10v1hich 
Conditions A and Bare entered concurrently. The 11.Llli.Q 11 

connector bebieen the 72 hour and 17 day Completion Times 
means that both Completion Times apply simultaneously, and 
the more restrictive Completion Time must be met. 

The Completion Time all m,Js for an exception to the normal 
11 time zero 11 for beginning the allmJed outage time 11 clock. 11 

This Hill result in establishing the 11 time zero 11 at the time 
that the LCD 1111as initially not met, instead of at the time 
Condi ti on A 'v,'as entered. 

B.l 

The 14 day Completion Time for Required Action B.5 is 
predicated on the OPERABILITY of the opposite-unit DGs 
(Ref. 7). It is required to verify both opposite-unit DGs 
OPERABLE within 1 hour and to continue this action once per 
24 hours thereafter until restoration of the required DG is 
accomplished. This verification provides assurance that 
both opposite-unit DGs are capable of supplying the onsite 
Class lE AC Electrical Power Distribution System. 
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BASES 

AC Sources-Operating 
B 3.8.1 

ACTIONS (continued) 

In the event the inoperable DG is restored to OPERABLE 
status prior to completing either B.4.1 or B.4.2, the 
Corrective Action Program Procedure will continue to 
evaluate the common cause possibility and determine the need 
for any additional DG testing. This continued evaluation, 
however, is no longer under the 24 hour constraint imposed 
while in Condition B. 

If while a DG is inoperable, a new problem with the DG is 
discovered that would have prevented the DG from performing 
its specified safety function, a separate entry into 
Condition Bis not required. The new DG problem should be 
addressed in accordance with the Corrective Action Program. 

According to Generic Letter 84-15 (Ref. 8), 24 hours is 
reasonable to confirm that the OPERABLE DG is not affected 
by the same problem as the inoperable DG. 

B.5 

According to Reference 7, operation may continue in 
Condition B for a period that should not exceed 14 days. 
This Completion Time is based upon a risk-informed 
assessment that concluded that the associated risk is 
acceptable based upon the availability of the offsite power 
sources and the onsite standby power sources (i.e., the 
DGs), and the implementation of a Configuration Risk 
Management Program. 

In Condition B, the remaining OPERABLE DG and required 
qualified circuits are adequate to supply electrical power 
to the onsite Class lE Distribution System. The 14 day 
Completion Time takes into account the capacity and 
capability of the remaining AC sources, a reasonable time 
for repairs, and the low probability of a OBA occurring 
during this period.~ , 

"--iRICT BASES INSERT 2 j 
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AC Sources-Operating 
B 3.8.1 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action 8.5 
establishes a limit on the ma)<imum time all m,·ed for any 
combination of required AC poh·er sources to be inoperable 
during any single contiguous occurrence of failing to meet 
the LCD. If Condi ti on 8 is entered ',Jhi le, for instance, a 
required qualified circuit is inoperable and that circuit is 
subsequently restored OPERABLE, the LCD may already have 
been not met for up to 72 hours. This could lead to a total 
of 17 days, since initial failure to meet the LCD, to 
restore the DC. At this time, a required qualified circuit 
could again become inoperable, the DC restored OPERABLE, and 
an additional 72 hours (for a total of 20 days) all m,1ed 
prior to complete restoration of the LCD. The 17 day 
Completion Time provides a limit on time allowed in a 
specified condition after discovery of failure to meet the 
±:Cfh- This limit is considered reasonable for situations in 
',Jhich Conditions A and 8 are entered concurrently. ffie 
"AND" connector beh·een the 14 day and 17 day Completion 
Times means that both Completion Times apply simultaneously, 
and the more restrictive Completion Time must be met. 

As in Required Action 8.3, the Completion Time allmJs for an 
e)(ception to the normal "time zero" for beginning the 
allm,·ed time "clock." This ,,·ill result in establishing the 
"time zero" at the time that the LCD '..'as initially not met, 
instead of at the ti me Condition 8 1v1·as entered. 

C.l 

In Condition C, with an opposite-unit DG inoperable, the 
remaining OPERABLE unit-specific DG and required qualified 
circuits are adequate to supply electrical power to the 
onsite Class lE Distribution System. According to 
Regulatory Guide 1.93 (Ref. 6), operation may continue in 
Condition C for a period that should not exceed 72 hours. 
The 72 hour Completion Time takes into account the capacity 
and capability of the remaining AC sources, a reasonable 
time for repairs, and the low probability of a OBA occurring 
during this period. 
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BASES 

AC Sources-Operating 
B 3.8.1 

ACTIONS (continued) 

0.1 

With one or more buses with both of its required qualified 
circuits inoperable, sufficient onsite AC sources are 
available to maintain the unit in a safe shutdown condition 
in the event of a OBA or transient. In fact, a simultaneous 
loss of offsite AC sources, a LOCA, and a worst case single 
failure were postulated as a part of the design basis in the 
safety analysis. Thus, the 24 hour Completion Time provides 
a period of time to effect restoration of one of the 
required qualified circuits commensurate with the importance 
of maintaining an AC electrical power system capable of 
meeting its design criteria. RICT BASES INSERT 2 

According to Regulatory Guide 1.93 (Ref. 6), with the 
available required qualified circuits two less th n required 
by the LCD, operation may continue for 24 hours. If two 
required qualified circuits are restored within 24 hours, 
unrestricted operation may continue. If only one required 
qualified circuit is restored within 24 hours, power 
operation continues in accordance with Condition A. 

E.1 and E. 2 

In Condition E, with one DG inoperable and one or more buses 
with one qualified circuit inoperable or with one DG and one 
bus with both qualified circuits inoperable, individual 
redundancy is lost in both the offsite electrical power 
system and the onsite AC electrical power system. Since 
power system redundancy is provided by two diverse sources 
of power, however, the reliability of the power systems in 
this Condition may appear higher than that in Condition D. I 
This difference in reliability is offset by the 
susceptibility of this power system configuration to a 
single bus or switching failure. The 12 hour Completion 
Time to restore the DG or the required qualified circuit(s) 
takes into account the capacity and capability of the 
remaining AC sources, a reasonable time for repairs, and the 
low probability of a OBA occurring during this perioct

11 
!RICT BASES-INSERT 2 ~ 
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BASES 

AC Sources-Operating 
B 3.8.1 

ACTIONS (continued) 

Pursuant to LCD 3.0.6, the Distribution System ACTIONS would 
not be entered even if all AC sources to it were inoperable, 
resulting in de-energization. Therefore, the Required 
Actions of Condition E are modified by a Note to indicate 
that when Condition Eis entered with no AC source to any 
division Cone or more divisions de-energized), the 
Conditions and Required Actions for LCD 3.8.9, "Distribution 
Systems-Operating," must be immediately entered. This 
allows Condition E to provide requirements for the loss of 
one DG and one required qualified circuit on one or more 
buses, without regard to whether a division is de-energized. 
LCD 3.8.9 provides the appropriate restrictions for a 
de-energized division. 

According to Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition E for a period that should not exceed 
12 hours. 
F. l ~RICT BASES INSERT 2 ! 

With Train A and Train B DGs inoperable, there are no 
remaining standby AC sources. Thus, with an assumed loss of 
offsite electrical power, insufficient standby AC sources 
are qVailable to power the minimum required ESF functions. 
Since the offsite electrical power system is the only source 
of AC power for this level of degradation, the risk 
associated with continued operation for a very short time 
could be less than that associated with an immediate 
controlled shutdown (the immediate shutdown could cause grid 
instability, which could result in a total loss of AC 
power). Since any inadvertent generator trip could also 
result in a total loss of offsite AC power, the time allowed 
for continued operation is severely restricted. The intent 
here is to avoid the risk associated with an immediate 
controlled shutdown and to minimize the risk associated with 
this level of degradation. 

According to Reference 6, with both DGs inoperable, 
operation may continue for a period that should not exceed 
2 hours. 
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BASES 

DC Sources-Operating 
B 3.8.4 

ACTIONS (continued) 

Required Action A.3 requires that the battery float current 
be verified as less than or equal to 3 amps. This indicates 
that, if the battery had been discharged as the result of 
the inoperable battery charger, it has now been fully 
recharged. If at the expiration of the initial 12 hour 
period the battery float current is not less than or equal 

· to 3 amps this indicates there may be additional battery 
problems and the battery must be declared inoperable. 

Required Action A.4 limits the restoration time for the 
inoperable battery charger to 7 days. This action is 
applicable if an alternate means of r storing battery 
terminal voltage to greater than ore ual to the minimum 
established float voltage has been us d (e.g., balance of 
plant non-Class lE battery charger). The 7 day Completion 
Time reflects a reasonable time to ef ect restoration of the 
qualified battery charger to operable status. 

B.1 RICT BASES INSERT 2 

Condition B addresses the situation of crosstieing the 
operating unit's DC bus to the opposite unit, which has an 
inoperable battery charger, when the opposite unit is 
operating in MODE 1, 2, 3, or 4. This provision is included 
to accommodate unexpected failures, maintenance, and/or 
testing of the opposite unit's DC subsystems. The 
Completion Time for Required Action B.1 of 204 hours is 
adequate to allow testing and restoration activities. In 
this Condition, the opposite unit's battery is assume to 
remain OPERABLE. Therefore, the function of the eras tie is 
to maintain the opposite unit's battery fully charged and to 
supply the minimal opposite unit DC loads. The 204 h urs is 
based on the 7 days the opposite unit has to restore he 
inoperable charger and the 36 hours the opposite unit would 
have to reach MODE 5, if the charger is not restored o 
OPERABLE status. When the opposite unit reaches MODE 5, 
Condition C is entered. Requiring the associated cro stie 
breaker to be opened within 204 hours also ensures th t 
independence of the DC subsystems is reestablished. 

r------L-------, 

RICT BASES INSERT 2 
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BASES 

DC Sources-Operating 
B 3.8.4 

ACTIONS (continued) 

C.1 and C.2 

Condition C addresses an operating unit's DC bus that is 
crosstied to the opposite unit's associated DC bus, which 
has an inoperable source Ci .e., battery or battery charger), 
when the opposite unit is shutdown. This provision is 
included to accommodate maintenance and/or testing of the 
shutdown unit's DC subsystems. 

With the shutdown unit's battery inoperable, the operating 
unit will be required to supply all loads on the shutdown 
unit's crosstied bus should an event occur on the shutdown 
unit. Therefore, Required Action C.1 specifies that the 
possible loading on the shutdown unit's DC bus be verified 
to be~ 200 amps once per 12 hours. Limiting the load to 
200 amps, ensures that the operating unit's DC subsystem 
will not be overloaded in the event of a concurrent event on 
the operating unit. Required Action C.l is modified by a 
Note only requiring Required Action C.l when the opposite 
unit has an inoperable battery. RICTBASESINSERT 1 
Required Action C.2 requir the associated crosstie breaker 
to be opened within 7 days nd ensures that measures are 
being taken to restore the inoperable battery or battery 
charger and reestablish independence of the DC subsystems. 

D.l 

Condition D represents one division with a loss of ability 
to completely respond to an event, and a potential loss of 
ability for the DC division to remain energized during 
normal operation. It is, therefore, imperative that the 
operator's attention focus on stabilizing the unit, 
minimizing the potential for complete loss of DC power to 
the affected division. The 2 hour limit is consistent with 
the allowed time for an inoperable DC distribution system 
division. 

~RICT BASES INSERT 2 ! 
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BASES 

Inverters-Operating 
B 3.8.7 

ACTIONS (continued) 

Required Action A.1 allows 7 days to fix the inoperable 
inverter and return it to service. The 7 day limit is based 

.--~~~~~~~--.u on en ineerin ·ud ment takin nto consideration the 
~R_I_C_T_B_A_S_E_S~IN~S_E_R_T_2~time require to repair an inverter and the additional risk 

to which the unit is exposed because of the inverter 
inoperability. This has to be balanced against the risk of 
an immediate shutdown, along with the potential challenges 
to safety systems such a shutdown might entail. When the AC 
instrument bus is powered from its constant voltage source, 
it is relying upon interruptible AC electrical power sources 
(offsite and onsite). The uninterruptible inverter source 
to the AC instrument buses is the preferred source for 
powering instrumentation trip setpoint devices. 

With a required inverter inoperable, the following 
compensatory actions will be taken (Ref. 4): 

a. Entry into the extended inverter Completion Time (CT) 
will not be planned concurrent with Diesel Generator 
(DG) maintenance on the associated train. 

b. Entry into the extended inverter CT will not be planned 
concurrent with planned maintenance on another RPS or 
ESFAS channel that could result in that channel being 
in a tripped condition. 

These actions are taken because it is recognized that with 
an inverter inoperable and the instrument bus being powered 
by the constant voltage transformer, instrument power for 
that train is dependent on power from the associated DG 
following a loss of offsite power event. 

B.1 and B.2 

If the inoperable devices or components cannot be restored 
to OPERABLE status within the required Completion Time, the 
unit must be brought to a MODE in which the LCD does not 
apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 6 hours and to MODE 5 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 
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Distribution Systems-Operating 
B 3.8.9 

BASES 

ACTIONS 

With one AC bus, except AC instrument buses, inoperable, the 
remaining AC electrical power distribution subsystem is 
capable of supporting the minimum safety functions necessary 
to shut down the reactor and maintain it in a safe shutdown 
condition, assuming no single failure. The overall 
reliability is reduced, however, because a single failure in 
the remaining power distribution subsystem could result in 
the minimum required ESF functions not being supported. 

. Therefore, the required AC bus must be restored to OPERABLE 
status within 8 hours.

11 ~,R-IC_T_B_A-SE_S_I_N_S-ER_T_1--;_! ______ ___,_ 
Condition A worst scenario is one division without AC power 
Ci .e., no offsite power to the division and the associated 
DG inoperable). In this Condition, the unit is more 
vulnerable to a complete loss of AC power. It is, 
therefore, imperative that the unit operator's attention be 
focused on minimizing the potential for loss of power to the 
remaining division by stabilizing the unit, and on restoring 
power to the affected division. The 8 hour time limit 
before requiring a unit shutdown in this'Condition is 
acceptable because of: 

a. The potential for decreased safety if the unit 
operator's attention is diverted from the evaluations 
and actions necessary to restore power to the affected 
division, to the actions associated with taking the 
unit to shutdown within this time limit; and 

b. The low probability for an event in conjunction with a 
single failure of a redundant component in the 
division with AC power. 
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Distribution Systems-Operating 
B 3.8.9 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action A.l 
establishes a limit on the ma)<iFAum tiFAe all oHed for any 
combination of required distribution subsystems to be 
inoperable during any single contiguous occurrence of 
failing to meet the LCD. If Condition A is entered ',Jhil e, 
for instance, a DC bus is inoperable and subsequently 
restored OPERABLE, the LCD FAay already have been not met for 
up to 2 hours. This could lead to a total of 10 hours, 
since initial failure of the LCD, to restore the AC 
distribution system. At this time, a DC circuit could again 
become inoperable, and AC distribution restored OPERABLE. 
This could continue indefinitely. 

The Completion Time alloHs for an e)(ception to the normal 
"time zero" for beginning the all mved outage time "cl oclc." 
This ',Ji 11 result in establishing the "time zero" at the time 
the LCD ·,vas initially not met, instead of the time 
Condition A \Jas entered. The 16 hour Completion Ti me is an 
acceptable limitation on this potential to fail to meet the 
LCD indefinitely. 

B.l 

With one AC instrument bus inoperable, the rema1n1ng 
OPERABLE AC instrument buses are capable of supporting the 
minimum safety functions necessary to shut down the unit and 
maintain it in the safe shutdown condition. Overall 
reliability is reduced, however, since an additional single 
failure could result in the minimum required ESF functions 
not being supported. Therefore, the required AC instrument 
bus must be restored to OPERABLE status within 2 hours by 
powering the bus from the associated inverter via inverted 
DC, inverter using AC source, or Class lE constant voltage 
transformer. 

~RICT BASES INSERT 2 ! 

BRAIDWOOD - UNITS 1 & 2 B 3.8.9 - 5 Revision .g. 



Deleted text in Mark-up reflects changes 
proposed in EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

Distribution Systems-Operating 
B 3.8.9 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action B.l 
est a bl i shes a l i mit on the ma)(i mum a 11 m,•ed for any 
combination of required distribution subsystems to be 
inoperable during any single contiguous occurrence of 
failing to meet the LCO. If Condition B is entered ·n·hi le, 
for instance, an AC bus is inoperable and subsequently 
returned OPERABLE, the LCD may already have been not met for 
up to 8 hours. This could lead to a total of 10 hours, 
since initial failure of the LCD, to restore the instrument 
bus distribution system. At this time, an AC bus could 
again become inoperable, and instrument bus distribution 
restored OPERABLE. This could continue indefinitely. 

This Completion Time allows for an e)(ception to the normal 
"time zero" for beginning the allm,·ed outage time "clock." 
This 'oJill result in establishing the "time zero" at the time 
the LCO 'oJas initially not met, instead of the time 
Condition B 'ol'as entered. The 16 hour Completion Time is an 
acceptable limitation on this potential to fail to meet the 
LCD indefinitely. 

Ll 

With one DC bus inoperable, the rema1n1ng DC electrical 
power distribution subsystem is capable of supporting the 
minimum safety functions necessary to shut down the reactor 
and maintain it in a safe shutdown condition, assuming no 
single failure. The overall reliability is reduced, 
however, because a single failure in the remaining DC 
electrical power distribution subsystem could result in the 
minimum required ESF functions not being supported .. 
Therefore, the DC bus must be restored to OPERABLE status 
within 2 hours by powering the bus from the associated 
battery or charger.!\' ________ __, 

YRICT BASES INSERT 21 
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Distribution Systems-Operating 
B 3.8.9 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action C.l 
establishes a limit on the maximum time allowed for any 
combination of required distribution subsystems to be 
inoperable during any single contiguous occurrence of 
failing to meet the LCD. If Condi ti on C is entered 'vJhi le, 
for instance, an AC bus is inoperable and subsequently 
returned OPERABLE, the LCD may already have been not met for 
up to 8 hours. This could lead to a total of 10 hours, 
since initial failure of the LCD, to restore the DC 
distribution system. At this time, an AC bus could again 
become inoperable, and DC distribution restored OPERABLE. 
This could continue indefinitely. 

This Completion Time allm1·s for an exception to the normal 
"time zero" for beginning the allm,·ed outage time "clock." 
This 'av'ill result in establishing the "time zero" at the time 
the LCD ·n·as initially not met, instead of the time 
Condition C 'vJas entered. The 16 hour Completion Time is an 
acceptable limitation on this potential to fail to meet the 
LCD indefinitely. 

0.1 and D.2 

If the inoperable distribution subsystem cannot be restored 
to OPERABLE status within the required Completion Time, the 
unit must be brought to a MODE in which the LCD does not 
apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 6 hours and to MODE 5 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

E.l 

With two electrical power distribution subsystems inoperable 
that result in a loss of safety function, adequate core 
cooling, containment OPERABILITY and other vital functions 
for OBA mitigation would be compromised, and immediate plant 
shutdown in accordance with LCD 3.0.3 is required. 
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B/B TS BASES INSERTS 

RICT BASES INSERT 1 

or in accordance with the Risk Informed Completion Time Program 

RICT BASES INSERT 2 

Alternatively, a Completion Time can be determined in accordance with the Risk Informed Completion Time 
Program. 

INSERT BASES 3.3.1 L.1 

Ll 

If the Required Action and associated Completion Time of Condition M is not met, 6 hours is allowed to 
reduce THERMAL POWER to below P-7. 

INSERT BASES 3.3.1 N.1 

If the Required Action and associated Completion Time of Condition M is not met, THERMAL POWER 
must be reduced below the P-8 setpoint within 6 hours. This places the unit in a MODE where the LCO is 
no longer applicable. 

INSERT BASES 3.3.1 S.1 

If the Required Action and associated Completion Time of Condition R is not met, the unit must be placed 
in MODE 2 w.ithin 6 hours. The Completion Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 2 from full power in an orderly manner and without challenging unit systems. 

INSERT BASES 3.3.1 U.1 

If the Required Action and associated Completion Time of Condition B, D, E, 0, P, Q, R, or T is not met, 
the unit must be placed in MODE 3 within 6 hours. The Completion Time of 6 hours is a reasonable time, 
based on operating experience, to reach MODE 3 from full power in an orderly manner and without 
challenging unit systems. With the unit in MODE 3, ACTION K would apply to any inoperable RTB, RTB 
trip mechanism, or to any inoperable Manual Reactor Trip Function if the Rod Control System is capable of 
rod withdrawal or one or more rods are not fully inserted. ~ 



8/B TS BASES INSERTS 

INSERT BASES 3.3.1 X.1 

If the Required Action and associated Completion Time of Condition P is not met, THERMAL POWER must 
be reduced below the P-7 setpoint within 6 hours. This places the unit in a MODE where the LCO is no 
longer applicable. This Function does not have to be OPERABLE below the P-7 setpoint because other 
RTS Functions provide core protection below the P-7 setpoint. The 6 hours to reduce THERMAL POWER 
to below the P-7 setpoint is justified in Reference 14. 

INSERT BASES 3.3.2 M.1 and M.2 

M.1 and M.2 

If the Required Action and associated Completion Time of Condition B, C, or K is not met, the unit must be 
placed in a MODE in which the LCO does not apply. This is accomplished by placing the unit in MODE 3 
within 6 hours and MODE 5 Within 36 hours. The allowed Completion Times re reasonable, based on 
operating experience, to reach the required unit conditions from full power conditions in an orderly manner 
and without challenging unit systems. In MODE 4, these Functions are no longer required OPERABLE. 

INSERT BASES 3.3.2 N.1 and N.2 

N.1 and N.2 

If the Required Action and associated Completion Time of Condition D, E, F, G, or L is not met, the unit 
must be placed in MODE 3 within 6 hours and MODE 4 within 12 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required unit conditions from full power conditions 
in an orderly manner and without challenging unit systems. In MODE 4, these Functions are no longer 
required OPERABLE. . 

INSERT BASES 3.3.2 0.1 

0.1 

If the Required Action and associated Completion Time of Condition H, I, or J is not met, the unit must be 
placed in MODE 3 within 6 hours. The allowed Completion Time of 6 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power conditions in an orderly manner and without 
challenging unit systems. In MODE 3, these Functions are no longer required OPERABLE. 
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BASES 

RTS Instrumentation 
B 3.3.1 

ACTIONS (continued) 

BYRON - UNIT 1 & 2 

A.1 

systems (e.g., essential service water and component 
cooling water) that support the RCS pressure relief 
system, AFW system, AMSAC, turbine trip, one complete 
train of ECCS, and the available reactor trip and 
ESFAS actuation functions should not be scheduled when 
a logic train or RTB train is inoperable. That is, 
one complete train of a function that supports a 
complete train of a function noted above must be 
available. 

Condition A applies to all RTS protection Functions. 
Condition A addresses the situation where one or more 
required channels or trains for one or more Functions are 
inoperable at the same time. The Required Action is to 
refer to Table 3.3.1-1 and to take the Required Actions for 
the protection functions affected. The Completion Times are 
those from the referenced Conditions and Required Actions. 

B.l and B.2 RICT BASES INSERT 1 

Condition B app ies to the Manual Reactor Trip in MODE 1 
or 2. This act on addresses the train orientation of the 
SSPS for this F nction. With one channel inoperable, the 
inoperable chaD el must be restored to OPERABLE status 
within 48 hours. In this Condition, the remaining OPERABLE 
channel is adequate to perform the safety function. 

The Completion Time of 48 hours is reasonable considering 
that there are two automatic actuation trains and another 
manual initiation channel OPERABLE, and the low probability 
of an event occurring during this interval. 

If the Manual Reactor Trip Function cannot be restored to 
OPERABLE status ~Ji thin the all m,•ed 48 hour Completion Time, 
the unit must be brought to a MODE in which the requirement 
does not apply. To achieve this status, the unit must be 
brought to at least MODE 3 ',Ji thin 6 additional hours 
(54 hours total time). The 6 additional hours to reach 
MODE 3 is reasonable, based on operating experience, to 
reach MODE 3 from full power operation in an orderly manner 
and without challenging plant systems. With the unit in 
MODE 3, Action C ·n·oul d apply to any inoperable ~4anual 
Reactor Trip Function if the Rod Control System is capable 
of rod ',JithdrmJal or one or more rods are not fully 
inserted. 
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BYRON - UNIT 1 & 2 

A Note to the ACTIONS restricts the transition from MODE 5 
with the Rod Control System not capable of rod withdrawal 
and all rods fully inserted, to MODE 5 with the Rod Control 
System capable of rod withdrawal or all rods not fully 
inserted for Functions 18, 19, and 20 while complying with 
the ACTIONS Ci .e., while the LCD is not met). LCD 3.0.4 
typically allows entry into MODES or other specified 
conditions in the Applicability while in MODE 5, however, 
the restriction of this Note is necessary to assure an 
OPERABLE RTS function prior to commencing operation with the 
Rod Control System capable of rod withdrawal or all rods not 
fully inserted. 

D;l and D.2 

Condition D applies to the Power Range Neutron Flux-High 
Function. 

The NIS power range detectors provide input to the Rod 
Control System and the SG Water Level Control System and, 
therefore, have a two-out-of-four trip logic. A known 
inoperable channel must be placed in the tripped condition. 
This results in a partial trip condition requiring only 
one-out-of-three logic for actuation. The 72 hours allowed 
to place the inoperable channel in the tripped condition is 
justified in Reference 13. ~RICT BASES INSERT 2 ! 
As an alternative to the above Action, +fi.l'-'-l-'H-i+l'++-*"""'-i-1--+*'-. . . . 

The Required Actions are modified by a Note that allows 
placing one channel in bypass for 12 h urs while performing 
surveillance testing, and setpoint adj stments when a 
setpoint reduction is required by othe Technical 
Specifications. 

~--------~--------~ 
the inoperable channel can be placed in the tripped 
condition within 72 hours or in accordance with the 
Risk Informed Completion Time Program. 
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BYRON - UNIT 1 & 2 

When surveillance testing is performed under the Required 
Action Note, the appropriate TS Condition is entered, and 
the Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e.g., place channel in trip within 72 hours or be in Mode 3 
within 78 hours.) In addition, if a channel is discovered 
inoperable, the channel may be placed in a bypass condition 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action Completion Time to 
place the channel in trip. The 12 hour time limit is 
justified in Reference 13. 

E.l and E.2 

Condition E applies to the following reactor trip Functions: 

• Power Range Neutron Flux-Low; 

• Overtemperature ~T; 

• Overpower ~T; 

• Power Range Neutron Flux-High Positive Rate; 

• Pressurizer Pressure-High; and 

• SG Water Level-Low Low . 
RICT BASES INSERT 1 

A known inoperable channe] must be placed in the tripped 
condition within 72 hours. Placing the channel in the 
tripped condition results in a partial trip condition 
requiring only one-out-of-three logic for actuation of the 
two-out-of-four trips. The 72 hours allowed to place the 
inoperable channel in the tripped condition is justified in 
Reference 13. 

If the inoperable channel cannot be placed in the trip 
condition 'vv'i thin the specified Completion Ti me, the unit 
must be placed in a MODE Hhere these Functions are not 
required OPERABLE. An additional 6 hours is all m,·ed to 
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BYRON - UNIT 1 & 2 

place the unit in MODE 3. Six hours is a reasonable time, 
based on operating e><peri ence, to pl ace the unit in MODE 3 
from full pm1er in an orderly manner and 'n'i thout challenging 
plant systems. 

The Required Actions are modified by a Note that allows 
placing one channel in bypass for 12 hours while performing 
surveillance testing. 

When surveillance testing is performed under the Required 
Action Note, the appropriate TS Condition is entered, and 
the Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e~g., place channel in trip within 72 hours or be in Mode 3 
~1ithin 78 hours.) In addition, if a channel is discovered 
inoperable, the channel may be placed in a bypass condition 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action Completion Time to 
place the channel in trip. The 12-hour time limit is 
justified in Reference 13. 

F.l and F.2 

Condition F applies to the Intermediate Range Neutron Flux 
trip when THERMAL POWER is above the P-6 setpoint and below 
the P-10 setpoint and one channel is inoperable. Above the 
P-6 setpoint and below the P-10 setpoint, the NIS 
intermediate range detector performs the monitoring 
Functions. If THERMAL POWER is greater than the P-6 
setpoi nt but less than the P-10 setpoi nt, 2 hours is a 11 owed 
to reduce THERMAL POWER below the P-6 setpoint or increase 
to THERMAL POWER above the P-10 setpoint. The provisions of 
LCD 3.0.4 allow entry into a MODE or other specified 
condition in the Applicability as directed by the Required 
Actions. Therefore, a MODE change is permitted with one 
channel inoperable whenever Required Action F.2 is used. 
The NIS Intermediate Range Neutron Flux channels must be 
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BYRON - UNIT 1 & 2 

K.l and K.2 

Condition K applies to the following reactor trip Functions: 

• Pressurizer Pressure-Low; 

• Pressurizer Water Level-High; 

• Reactor Coolant Flow-Low; 

• Undervoltage RCPs; and 
RICT BASES INSERT 1 

• Underfrequency RCPs . 

With one channel inoperable, the inoperable ch nel must be 
placed in the tripped condition within 72 hours. Placing 
the channel in the tripped condition results in a partial 
trip condition requiring only one additional channel to 
initiate a reactor trip above the P-7 setpoint. These 
Functions do not have to be OPERABLE below the P-7 setpoint. 
The 72 hours allowed to place the channel in the tripped 
condition is justified in Reference 13. An additional 
6 hours is all m,•ed to reduce THER~4AL POWER to bel m; P 7 if 
the inoperable channel cannot be restored to OPERABLE status 
or placed in trip 1vv•ithin the specified Completion Time. 

Allowance of this time interval takes into consideration the 
redundant capability provided by the remaining redundant 
OPERABLE channel, and the low probability of occurrence of 
an event during this period that may require the protection 
afforded by the Functions associated with Condition K. 

The Required Actions are modified by two Notes. The first 
Note applies to Functions Ba, 9, and 10 that have installed 
bypass capability. The Note allows placing one channel in 
bypass for 12 hours while performing surveillance testing. 
The second Note applies to Functions 12 and 13 that do not 
have installed bypass capability. This Note allows placing 
the inoperable channel in bypass for 12 hours while 
performing surveillance testing of other channels. 

When surveillance testing is performed for functions with 
installed bypass test capability under the Required Action 
Note, the appropriate TS Condition is entered, and the 
Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
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ACTIONS (continued) 

service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e.g., place chahnel in trip within 72 hours or be in Mode 3 
vJithin 78 hours.) In addition, for channels with installed · 
bypass test capability, if a channel is di"scovered 
inoperable, the bypass test capability could be utilized 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action Completion Time to 
place the channel in trip. The 12 hour time limit is 
justified in Reference 13. 

( ~!IN_S_E_R_T_B_A-SE-S-3.-3.-1-M-.1~! 
-1::.1 and L · 2 ~R-IC_T_B_A_S_E_S_I-NS_E_R_T_1~ 

Condition -!::~es to Turbine Trip on Emergency Trip Header 
Pressure or on Turbine Throttle Val e Closure. With one 
channel inoperable, the inoperabl channel must be placed in 
the trip condition within 72 hours. If placed in the 
tripped condition, this results in a partial trip condition 
requiring only one additional channel to initiate a reactor 
trip. If the channel cannot be restored to OPERABLE status 
or pl aced in the trip condition, then pm1er must be reduced 
below the P 8 setpoi nt '911i thin the ne)(t 6 hours. +l'le 
72 hours allowed to place the inoperable channel in the 
tripped condition is justified in Reference 13. 

The Required Actions have been modified by a Note that 
allows placing the inoperable channel in the bypassed 
condition for up to 12 hours while performing routine 
surveillance testing of the other channels. The 12 hour 
time limit is justified in Reference 13. · 

< !INSERT BASES 3.3.1 N.1 ! 
M.l and M.2~ 

r7' Condition M applies to the SI Input from ESFAS reactor trip 
[Q] and the RTS Automatic Trip Logic in MODES 1 and 2. These 

actions address the train orientation of the RTS for these 
Functions. With one train inoperable, 24 hours are allowed 
to restore the train to OPERABLE status (Required 
Action M .1) or the unit must be pl aced in MODE 3 v,1i thin the 
ne~(t 6 hourt!s. The Completion Ti me of 24 hours (Required 
Action M.l)_ reasonable considering that in this 

!RICT BASES INSERT 2 I Condit1 on, he remaining OPERABLE train is adequate to 

BYRON - UNIT 1 & 2 

perform the safety function and given the low probability of 
an event during this interval. The 24 hours allowed to 
restore the inoperable RTS Automatic Trip Logic train to 
OPERABLE status is justified in Reference 13. +l'le 
Completion Time of 30 hours (Required Action ~4.2) is 
reasonable, based on operating e)(perience, to reach MODE 3 
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ACTIONS (continued) 

from full po·n·er in an orderly manner and ·n·i thout ch all engi ng 
plant systems. 

The Required Actions have been modified by a Note that 
allows bypassing one train up to 4 hours for surveillance 
testing, provided the other train is OPERABLE. 

The 4 hour time limit for testing the RTS Automatic Trip 
Logic train may include testing the RTB also, if both the 
Logic test and the RTB test are conducted within the 4 hour 
time limit. The 4 hour time limit is justified in 
Reference 13. 

#.1 and N.2~ RICT BASES INSERT 2 

~ Condition # applies o the RTBs in MODES 1 and 2. These 
[El actions address the train orientation of the RTS for the 

RTBs. With one tra n inoperable, 24 hours are allowed for 
train corrective m intenance to restore the train to 
OPERABLE status . . 
the next 6 hours. The 24 hour Completion Time is justified 
in Reference 14. The Completion Time of 6 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full po·n·er in an orderly manner and ·v,·ithout challenging 
plant systems. Placing the unit in MODE 3 results in 
Action C entry 'vJhile RTB(s) are inoperable. 

The Required Actions have been modified by a Note. The Note 
allows one channel to be bypassed for up to 4 hours for 
surveillance testing, provided the other train is OPERABLE. 
The 4 hour time limit is justified in Reference 14. 

8-.1 and 0.2~ 

rr Condition .g. applies to the P-6 and P-10 interlocks. With 
[§] one or more channels inoperable for one-out-of-two or 

two-out-of-four coincidence logic, the associated interlock 
must be verified to be in its required state for the 
existing unit condition by observation of the associated 
permissive annunciator window within 1 hour or the unit must 
be placed in MODE 3 Hithin the next 6 hours. Verifying the 
interlock status manually accomplishes the interlock's 
Function. The Completion Time of 1 hour is based on 
operating experience and the minimum amount of time allowed 
for manual operator actions. The Completion Time of 6 hours 
is reasonable, based on operating experience, to reach 

BYRON - UNIT 1 & 2 

MODE 3 from full pm,·er in an orderly manner and \,'i thout 
challenging plant systems. The 1 hour and 6 hour Completion 
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Times are equal to the time alloh'ed by LCD 3.0.3 for 
shutdmm acti ens in the event of a complete loss of RTS 
Function. 

( .P..l and P.2~ 

[!!] Condition .P. applies to the P-7, P-8, and P-13 interlocks. 
With one or more channels inoperable for one-out-of-two or 
two-out-of-four coincidence logic, the associated interlock 
must be verified to be in its required state for the 
existing unit condition by observation of the associated 
permissive annunciator window within 1 hour or the unit must 
be pl aced in MODE 2 \o'i thin the next 6 hours. These acti ans 
are conservative for the case where power level is being 
raised. Verifying the interlock status manually 
accomplishes the interlock's Function. The Completion Time 
of 1 hour is based on operating experience and the minimum 
amount of time allowed for manual operator actions.---Tfte 
Completion Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 2 from full pmo·er in an orderl :Y 
manner and h'i th out challenging pl ant systems. 

< !INSERT BASES 3.3.1 S.1 ! 
G.l and 0.2,r-ffl 

( Condition ftap~es to the RTB Undervoltage and Shunt Trip ~ Mechanisms, or diverse trip features, in MODES 1 and 2. 
With one of the diverse trip features inoperable, it must be 
restored to an OPERABLE status within 48 hours or the unit 
must be placed in a MODE where the requirement does not 
apply. This is accomplished by placing the unit in MODE 3 
',o•ithin the next 6 hours (54 hours total time). fl,e 
Completion Time of 6 hours is a reasonable time, based on 
operating experience, to reach ~10DE 3 from full po·,o·er in an 
orderly manner and without challenging plant systems. With 
the unit in MODE 3, Action C ',o·oul d apply to any inoperable 
RTB trip mechanism. 

~RICT BASES INSERT 
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~ 

SURVEILLANCE 
REQUIREMENTS 

The Completion Time of 48 hours for Required Action .fl-.1 is 
reasonable considering that in this Condition there is one 
remaining diverse feature for the affected RTB, and one 
OPERABLE RTB capable of performing the safety function and 
given the low probability of an event occurring during this 

<interval· !INSERT BASES 3.3.1 U.1 I 
-R:.1 and R.2 r--Nlv I d. t · l? ~ pace in np 
Condition -R- applies to the RCP Breaker Posi ion reactor trip 
Function. There is one breaker position d ice per RCP 
breaker. With one channel inoperable, the ·noperable 
channel must be restored to OPERABLE status within 6 hours. 
If the channel cannot be restored to OPERABLE status 1v11ithi n 
the 6 hours, then THERMAL Pm~ER fflust be reduced bel mJ the 
~ 7 setpoi nt ',Ji thin the ~ext 6 hours. -H=H·-',--l~pp.L;i-+f"lf-l-HfH+ 

rr+-rBWf'fl-...:i::A---f'f'flffi=:e--tttt~~-l+JtlfF-K--tf't--Bfl The 6 hour ti me Ii m it is justified 
in Reference 11 . 

The Required Actions have been modified by a Note that 
allows placing the inoperable channel in the bypassed 
condition for up to 4 hours while performing routine 
surveillance testing of the other channels. The 4-hour time 
limit is justified in Reference 7. 

< !INSERT BASES 3.3.1 W.1 j 

The SRs for each RTS Function are identified by the SRs 
column of Table 3.3.1-1 for that Function. 

A Note has been added to the SR Table stating that 
Table 3.3.1-1 determines which SRs apply to which RTS 
Functions. 

Note that each channel of process protection supplies both 
trains of the RTS. When testing Channel I, Train A and 
Train B must be examined. Similarly, Train A and Train B 
must be examined when testing Channel II, Channel III, and 
Channel IV (if applicable). The CHANNEL CALIBRATION and 
COTs are performed in a manner that is consistent with the 
assumptions used in analytically calculating the required 
channel accuracies. 
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Pressure High-3." TS 3.3.2, Condition E requires that 
both of these functions be placed in bypass when 
inoperable. 

4. Activities that result in the inoperability of 
electrical systems (e.g., AC and DC power) and cooling 
systems (e.g., essential service water and component 
cooling water) that support the RCS pressure relief 
system, AFW system, AMSAC, turbine trip, one complete 
train of ECCS, and the available reactor trip and 
ESFAS actuation functions should not be scheduled when 
a logic train is inoperable. That is, one complete 
train of a function that supports a complete train of 
a function noted above must be available. 

Condition A applies to all ESFAS protection functions. 
Condition A addresses the situation where one or more 
required channels or trains for one or more Functions are 
inoperable at the same time. The Required Action is to 
refer to Table 3.3.2-1 and to take the Required Actions for 
the protection functions affected. The Completion Times are 
those from the referenced Conditions and Required Actions. 

B.1. B.2.1. and B.2.2 

Condition B applies to manual initiation of: 

• SI; 

• Containment Spray; 

• Phase A Isolation; and 

• Phase B Isolation . RICT BASES INSERT 2 

This action addresses the train orientation of the SSPS for 
the functions listed above. If one channel is inopera 
48 hours is allowed to return it to an OPERABLE status. 
Note that for containment spray and Phase B isolation, 
failure of one or both switches in one channel renders the 
channel inoperable. Condition B, therefore, encompasses 
both situations. The specified Completion Time is 
reasonable considering that there are two automatic 
actuation trains and another manual initiation train 
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OPERABLE for each Function, and the low probability of an 
event occurring during this interval. If the train cannot 
be restored to.OPERABLE status, the unit must be placed in a 
~~ODE in ~Jhi ch the LCD does not apply. This is done by 
placing the unit in at least MODE 3 'vv'i thin an addi ti anal 
6 hours (54 hours total time) and in MODE 5 Hithin an 
additional 30 hours (84 hours total time). 

The alloHable Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full pmJer condi ti ens in an orderly manner and Hithout 
challenging unit systems. 

C.1. C.2.1. and C.2.2 

Condition C applies to the automatic actuation logic and 
actuation relays for the following functions: 

• SI; 

• Containment Spray; 

• Phase A Isolation; 

• Phase B Isolation; and 

--------~· Automatic Switchover to Containment Sump. 
RICT BASES INSERT 2 1------, 

This a tion addresses the train orientation of the SSPS and 
the mas er and slave relays. If one train is inoperable, 
24 hour are allowed to restore the train to OPERABLE 
status. The 24 hours allowed for restoring the inoperable 
train to OPERABLE status is justified in Reference 15. The 
specified Completion Time is reasonable considering that 
there is another train OPERABLE, and the low probability of 
an event occurring during this interval. If the train 
cannot be restored to OPERABLE status, the unit must be 
placed in a MODE in Hhich the LCD does not apply. This is 
done by placing the unit in at lea st MODE 3 'vv'ithi n an 
additional 6 hours (30 hours total time) and in MODE 5 
1vv·ithin an additional 30 hours (60 hours total time). +he 
Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full 
po· •• ·er conditi ens in an orderly manner and \Ji th out 
challenging unit systems. 
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The Required Actions are modified by a Note that allows one 
train to be bypassed for up to 4 hours for surveillance 
testing, provided the other train is OPERABLE. This 
allowance is based on the reliability analysis assumption of 
WCAP-10271-P-A (Ref. 7) that 4 hours is the average time 
required to perform channel surveillance. 

0.1. D.2.1. and D.2.2 

Condition D applies to: 

• Containment Pressure-High 1; 

• Pressurizer Pressure-Low; 

• Steam Line Pressure-Low; 

• Containment Pressure-High 2; 

• Steam Line Pressure-Negative Rate-High; 

• SG Water Level-Low Low; and 

.-----------. • SG Water Level-High High (P-14). 
RICT BASES INSERT 2 1------~ 

If one channel is ·noperable, 72 hours are allowed to 
restore the channe to OPERABLE status or to place it in the 
tripped condition. Generally, this Condition applies to 
functions that operate on two-out-of-three logic or a two
out-of-four logic. Therefore, failure of one channel places 
the Function in a two-out-of-two configuration. One channel 
must be tripped to place the Function in a one-out-of-two 
configuration that satisfies redundancy requirements. The 
72 hours allowed to restore the channel to OPERABLE status 
or to place it in the tripped condition is justified in 
Reference 15. 

Failure to restore the inoperable channel to OPERABLE status 
or place it in the tripped condition Hithin 72 hours 
requi res the unit be pl aced in MODE 3 '901i thin the foll mvi ng 
6 hours and MODE 4 h1i thin the next 6 hours. 

The allmo·ed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full pmver condi ti ens in an orderly manner and '901ithout 
challenging unit systems. In MODE 4, these Functi ens a re no 
l anger required OPERABLE. 
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The Required Actions are modified by a Note that allows 
placing one channel in bypass for 12 hours while performing 
surveillance testing. 

When surveillance testing is performed under the Required 
Action Note, the appropriate TS Condition is entered, and 
the Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e.g., place channel in trip within 72 hours or be in Mode 3 
within 78 hours.) In addition, if a channel is discovered 
inoperable, the channel may be placed in a bypass condition 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action Completion Time to 
place the channel in trip. The 12 hours allowed for testing 
is justified in Reference 15. 

E.l, E.2.1, and E.2.2 

Condition E applies to: 

• Containment Spray Containment Pressure-High 3; and 

• Containment Phase B Isolation Containment Pressure-
High 3. 

None of these signals has input to a control function. 
Thus, two-out-of-three logic is necessary to meet 
acceptable protective requirements. However, a 
two-out-of-three design would require tripping a failed 
channel. This is undesirable because a single failure would 
then cause spurious containment spray initiation. Spurious 
spray actuation is undesirable because of the cleanup 
problems presented. Therefore, these channels are designed 
with two-out-of-four logic so that a failed channel may be 
bypassed rather than tripped. Note that one channel may be 
bypassed and still satisfy the single failure criterion. 
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Furthermore, with one channel bypassed, a single . 
instrumentation channel failure will not spuriously initiate 
containment spray. 

To avoid the inadvertent actuation of containment spray and 
Phase B containment isolation, the inoperable channel should 
not be placed in the tripped condition. Instead it is 
bypassed. Restoring the channel to OPERABLE status, or 
placing the inoperable channel in the bypass condition 
within 72 hours, is sufficient to assure that the Function 
remains OPERABLE and minimizes the time that the Function 
may be in a partial trip condition (assuming the inoperable 
channel has failed in a trip condition). The Completion 
Time is further justified based on the low probability of an 
event occurring during this interval. The Completion Time 
is further justified based on the low probability of an 
event occurring during this interval. Failure to restore 
the inoperable channel to OPERABLE status, or place it in 
the bypassed condition 'ov'i thin 72 hours, requires the unit be 
pl aced in MODE 3 'vv'i thin the foll mv'i ng 6 hours and MODE 4 
'vefithi n the ne)<t 6 hours. The all mJed CoRlpl eti on Ti Ales a re 
reasonable, based on operating experience, to reach the 
required unit conditions froRl full power conditions in an 
orderly Rlanner and 'ov'i thout ch all engi ng unit systeR1s. -fA. 
MODE 4, these Functions are no longer required OPERABLE. 

The Required Actions are modified by a Note that allows one 
additional channel to be bypassed for up to 12 hours for 
surveillance testing. Placing a second channel in the 
bypass condition for up to 12 hours for testing purposes is 
acceptable based on the results of Reference 15. 
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BASES 

ESFAS Instrumentation 
B 3.3.2 

ACTIONS (continued) 

F.l, F.2.1, and F.2.2 

Condition F applies to: 

• Manual Initiation of Steam Line Isolation; and 

• P-4 Interlock. 

For the Manual Initiation and the P-4 Interlock Functions, 
this action addresses the train orientation of the SSPS. If 
a train or channel is inoperable, 48 hours is allowed to 
return it to OPERABLE status. The specified Completion Time 
is reasonable considering the nature of these Functions, the 
available redundancy, and the low probability of an event 
occurring during this interval. If the Function cannot be 
returned to OPERABLE status, the unit must be placed in 
MODE 3 within the next 6 hours and MODE 4 within the 
following 6 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required unit conditions from full power in an orderly 
manner and without challenging unit systems. In MODE 4, the 
unit does not have any analyzed transients or conditions 
that require the explicit use of the protection functions 
noted above. 

G.1. G.2.1 and G.2.2 

Condition G applies to the automatic actuation logic and 
actuation relays for the Steam Line Isolation, Turbine Trip 
and Feedwater Isolation, and AF actuation Functions. 
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BASES 

ESFAS Instrumentation 
B 3.3.2 

ACTIONS (continued) RICT BASES INSERT 2 

The action addresses the rain orientation of the SSPS and 
the master and slave rela s for these functions. If one 
train is inoperable, 24 h rs are allowed to restore the 
train to OPERABLE status. The 24 hours allowed to restore 
the inoperable train to OPERALBE status is justified in 
Reference 15. The Completion Time for restoring a train to 
OPERABLE status is reasonable considering that there is 
another train OPERABLE, and the low probability of an event 
occurring during this interval. If the train cannot be 
returned to OPERABLE status, the unit must be brought to 
MODE 3 h'i thin the ne)<t 6 hours and MODE 4 Hi thin the 
foll owing 6 hours . The a 11 mJed Compl eti on Ti mes a re 
reasonable, based on operating experience, to reach the 
required unit condi ti ens from full pmJer condi ti ens in an 
orderly manner and '1Ji th out challenging unit systems. 
Placing the unit in MODE 4 removes all requirements for 
OPEHABILITY of the protection channels and actuation 
functions. In this MODE, the unit does not have analyzed 
transients or conditions that require the explicit use of 
the protection functions noted above. 

The Required Actions are modified by a Note that allows one 
train to be bypassed for up to 4 hours for surveillance 
testing provided the other train is OPERABLE. This 
allowance is based on the reliability analysis (Ref. 7) 
assumption that 4 hours is the average time required to 
perform channel surveillance. 

H.1. H.2.1. and H.2.2 

Condition H applies to Loss of Offsite Power. For this 
Function, if one channel is inoperable, 1 hour is allowed to 
restore the channel to OPERABLE status or to place it in the 
tripped condition. Failure to restore the inoperable 
channel to OPERABLE status or place it in the tripped 
condition within an hour requires the unit be placed in 
MODE 3 within the following 6 hours (total of 7 hours) and 
MODE 4 within the next 6 hours (total of 13 hours). 
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BASES 

ESFAS Instrumentation 
B 3.3.2 

ACTIONS (continued) 

The allowed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full power conditions in an orderly manner and without 
challenging unit systems. In MODE 4, the Function is no 
longer required OPERABLE. 

The Required Actions are modified by a Note that allows the 
inoperable channel to be bypassed for up to 2 hours for 
surveillance testing of other channels. The 1 hour allowed 
to restore the channel to OPERABLE status or to place the 
inoperable channel in the tripped condition, and the 2 hours 
allowed for testing, are deemed acceptable based on 
engineering judgement. 

I.1 and I. 2 

Condition I applies to the Undervoltage Reactor Coolant Pump 
. Function. RICT BASES INSERT 2 

If one channel is i operable, 72 hours are allowed to 
restore one channe to OPERABLE status or to place it in the 
tripped condition. If placed in the tripped condition, the 
Function is then in a partial trip condition on the affected 
train where one-out-of-three logic will result in actuation. 
The 72 hours all O'vv'ed to restore the channel to OPERABLE 
status or to place it in the tripped condition is justified 
in Reference 15. Failure to restore the inoperable channel 
to OPERABLE status or place it in the tripped condition 
within 72 hours requires the unit to be placed in MODE 3 
~o<ithi n the foll mo<i ng 6 hours. The all m.•ed Completion Ti me 
of 6 hours is reasonable, based on operating experience, to 
reach MODE 3 from full p0'9v'er conditions in an orderly manner 
and 'v11ithout ch all engi ng unit systems. In MODE 3, these 
Functions are no lon.9er required OPERABLE. 

The Required Actions are modified by a Note that allows the 
inoperable channel to be bypassed for up to 12 hours for 
surveillance testing of other channels. The 72 hours 
allowed to place the inoperable channel in the tripped 
condition, and the 12 hours allowed for a second channel to 
be in the bypassed condition for testing, are justified in 
Reference 15. 
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BASES 

ESFAS Instrumentation 
B 3.3.2 

ACTIONS (continued) 

J.l 

Condition J applies to the Auxiliary Feedwater Pump Suction 
Transfer on Suction Pressure-Low Function. With one train 
inoperable, the associated auxiliary feedwater pump must be 
immediately declared inoperable. This requires entry into 
applicable Conditions and Required Actions of LCD 3.7.5, "AF 
System." 

K.1. K.2.1. and K.2.2 

Condition K applies to the RWST Level-Low Low Coincident 
with Safety Injection Function. 

RWST Level-Low Low Coincident with SI provides actuation of 
switchover to the containment sump. Note that this Function 
requires the bistables to energize to perform their required 
action. 

This Condition applies to a Function that operates on 
two-out-of-four logic. Therefore, failure of one channel 
places the Function in a two-out-of-three configuration. 
One channel must be tripped to place the Function in a 
one-out-of-three configuration that satisfies redundancy 
requirements. 

If the channel cannot be returned to OPERABLE status or 
pl aced in the tripped condition '111i thin 72 hours, the unit 
must be brought to MODE 3 'oJi thin the foll mJi ng 6 hours and 
MODE 5 'oJithi n the next 30 hours. The a 11 O'vJed Gompl eti on 

!!:~~ ~h~ ~~~~~~g~1
~ni~a~~~d~~i~h~ri!!:gf~l~e;!~~~e, to 

conditions in an orderly manner and without challenging unit 
systems. In MODE 5, the unit does not have any analyzed 
transients or conditions that require the explicit use of 
the protection function noted above. 

The Required Actions are modified by a Note that allows 
placing one channel in bypass for 12 hours while performing 
surveillance testing. 
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BASES 

ESFAS Instrumentation 
B 3.3.2 

ACTIONS (continued) 

When surveillance testing is performed under the Required 
Action Note, the appropriate TS Condition is entered, and 
the Required Action Note is applied, allowing an inoperable 
channel to be placed in bypass for up to 12 hours. The 
Completion Time starts after the time in the Required Action 
Note expires, providing the equipment remains removed from 
service or bypassed. If the surveillance time exceeds 
12 hours, the Required Action would have to be performed 
(e.g., place channel in trip within 72 hours or be in Mode 3 
within 78 hours.) In addition, if a channel is discovered 
inoperable, the channel may be placed in a bypass condition 
during troubleshooting prior to expiration of the 
appropriate TS Condition Required Action Completion Time to 
place the channel in trip. This is acceptable based on the 
results of Reference 15. 

L.l. L.2.1 and L.2.2 

Condition L applies to the P-11 and P-12 interlocks. 

With one or more channels inoperable, the operator must 
verify that the interlock is in the required state for the 
existing unit condition. This action manually accomplishes 
the function of the interlock. Determination must be made 
within 1 hour. The 1 hour Completion Time is equal to the 
time allowed by LCO 3.0.3 to initiate shutdown actions in 
the event of a complete loss of ESFAS function. If the 
interlock is not in the required state (or placed in the 
required state) for the existing unit condition, the unit 
must be placed in MODE 3 within the next 6 hours and MODE 4 
within the following 6 hours. The allowed Completion Times 
are reasonable, based on operating experience, to reach the 
required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems. 
Placing the unit in MODE 4 removes all requirements for 
OPERABILITY of these interlocks. 

-<-----!INSERT BASES 3.3.2 M.1 and M.2 · 1 

~<-------t!INSERT BASES 3.3.2 N.1 and N.2 I 

~<-------1pNSERT BASES 3.3.2 0.1 
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BASES 

ACTIONS 

LOP DG Start Instrumentation 
B 3.3.5 

In the event a channel's Trip Setpoint is found 
nonconservative with respect to the Allowable Value, or the 
channel is found inoperable, then the function that channel 
provides must be declared inoperable and the LCD Condition 
entered for the particular protection function affected. 

A Note has been added in the ACTIONS to clarify the 
application of Completion Time rules. The Conditions of 
this Specification may be entered separately for each 
Function listed in the LCD on a per bus basis. The 
Completion Time(s) of the inoperable channel Cs) of a 
Function will be tracked separately for each Function 
starting from the time the Condition was entered for that 
Function. 

RICT BASES INSERT 1 

Condition A applies to the LOP DG Start Instru ntation 
Function with one channel on one or more buses ·noperable. 

If one channel is inoperable, Required Action 1 requires 
that channel to be placed in trip within 1 hour. With a 
channel in trip, the LOP DG Start Instrumentation channels 
are configured to provide a one-out-of-one logic to initiate 
an undervoltage, degraded voltage signal or low degraded 
voltage for that bus. 

For the Loss of Voltage Function, a Note is added to allow 
bypassing an inoperable channel for up to 2 hours for 
surveillance testing of the other channel. This allowance 
is made where bypassing the channel does not cause an 
actuation. 

The specified Completion Time is reasonable considering the 
low probability of an event occurring during these 
intervals. 

Condition B applies to each of the LOP DG Start 
Instrumentation Functions with two channels on one or more 
buses inoperable. 

Required Action B.l requires restoring one channel of the 
affected Function to OPERABLE status. The 1 hour Completion 
Time takes into account the low probability of an event 
requiring an LOP start occurring during this interval.-71 

!RICT BASES INSERT 21---1 
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BASES 

Pressurizer PORVs 
B 3.4.11 

ACTIONS (continued) 

B.l. B.2 and B.3 

If one PORV is inoperable and not capable of being manually 
cycled, it must be either restored, or isolated by closing 
the associated block valve and removing the power to the 
associated block valve. The Completion Times of 1 hour are 
reasonable, based on challenges to the PORVs during this 
time period, and provide the operator adequate time to 
correct the situation. If the inoperable valve cannot be 
restored to OPERABLE status, it must be isolated within the 
specified time. Because there is at least one PORV that 
remains OPERA E, 72 hours is provided to restore the 
inoperable POR to OPERABLE status. If the PORV cannot be 
restored withi this time, the unit must be brought to a 
MODE in which he LCD does not apply, as required by 
Condition D. 

C.1, and C.2 of 1 hour. 

If one block valve is inoperable, then it is necessary to 
either restore the block valve to OPERABLE status within the 
Completion Time of 1 hour or place the associated PORV in 
manual control. The prime importance for the capability to 
close the block valve is to isolate a stuck open PORV. 
Therefore, if the block valve cannot be restored to OPERABLE 
status within 1 hour, the Required Action is to place the 
PORV in manual control (i.e., closed) to preclude its 
automatic opening for an overpressure event and to avoid the 
potential for a stuck open PORV at a time that the block 
valve is inoperable. The Completion Time of 1 hour is 
reasonable, based on the small potential for challenges to 
the system during this time period, and provides the 
operator time to correct the situation. 
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BASES 

Pressurizer PORVs 
B 3.4.11 

ACTIONS (continued) RICT BASES INSERT 2 
Because at least one PORV remains OPERABL, the operator is 
permitted a Completion Time of 72 hours restore the 
inoperable block valve to OPERABLE status. The time allowed 
to restore the block valve is based upon the Completion Time 
for restoring an inoperable PORV in Condition B, since the 
PORVs may not be capable of mitigating an event if the 
inoperable block valve is not full open. If the block valve 
is restored within the Completion Time of 72 hours, the 
power will be restored, and the PORV restored to OPERABLE 
status. If it cannot be restored within this additional 
time, the unit must be brought to a MODE in which the LCD 
does not apply, as required by Condition D. 

0.1 and 0.2 

If the Required Action of Condition A, B, or C is not met, 
then the unit must be brought to a MODE in which the LCD 
does not apply. To achieve this status, the unit must be 
brought to at least MODE 3 within 6 hours and to MODE 4 
within 12 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems. In 
MODE 4, 5, and 6 with the reactor vessel head on, automatic 
PORV OPERABILITY may be requi,red. See LCD 3 .4 .12. 
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BASES 

ECCS-Operating 
B 3.5.2 

APPLICABILITY (continued) 

ACTIONS 

This LCD is only applicable in MODE 3 and above. Below 
MODE 3, the SI signal setpoint is manually bypassed by 
operator control, and system functional requirements are 
relaxed as described in LCD 3.5.3, "ECCS-Shutdown." 

In MODES 5 and 6, unit conditions are such that the 
probability of an event requiring ECCS injection is 
extremely low. Core cooling requirements in MODE 5 are 
addressed by LCD 3.4.7, "RCS Loops-MODE 5, Loops Filled," 
and LCD 3 .4 .8, "RCS Loops-MODE 5, Loops Not Filled." 
MODE 6 core cooling requirements are addressed by LCD 3.9.5, 
"Residual Heat Removal (RHR) and Coolant Circulation-High 
Water Level , " and LCD 3. 9. 6, "Residual Heat Removal ( RHR) 
and Coolant Circulation-Low Water Level." 

A.l and B.l RICT BASES INSERT 1 

With one ECCS train inoperabl , 100% of the ECCS flow is 
provided by the remaining OPE BLE ECCS train. Required 
Action A.l requires that the ·noperable train be restored to 
OPERABLE status within 7 days. The 7 day Completion Time is 
based on a probabilistic risk assessment evaluation (Refs. 6 
and 7) which concludes that the Completion Time does not 
significantly affect the overall probability of core damage. 

With two ECCS trains inoperable and at least 100% of the 
ECCS flow equivalent to a single OPERABLE ECCS train 
available, Required Action B.l requires that one train be 
returned to OPERABLE status within 72 hours. The 72 hour 
Completion Time is based on an NRC reliability evaluation 
(Ref. 5) and is a reasonable time for repair of many ECCS 
components. 

An ECCS train is inoperable if it is not capable of 
delivering design flow to the RCS. Individual components 
are inoperable if they are not capable of performing their 
design function or their required supporting systems are not 
available. 
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BASES 

Containment Air Locks 
B 3.6.2 

ACTIONS (continued) 

C.l. C.2. and C.3 

With one or more air locks inoperable for reasons other than 
those described in Condition A or B (e.g., both doors in the 
same air lock are inoperable) Condition C is entered. Note, 
an air lock with only an inoperable door (Condition A) and 
interlock (Condition B) does not require entry into 
Condition C. The Required Actions of Conditions A and B 
provide the appropriate remedial actions for the degraded 
condition. Required Action C.l requires action to be 
initiated immediately to evaluate previous combined leakage 
rates using current air lock test results. An evaluation is 
acceptable, since it is overly conservative to immediately 
declare the containment inoperable if both doors in an air 
lock have failed a seal test or if the overall air lock 
leakage is not within limits. In many instances (e.g., only 
one seal per door has failed), containment remains OPERABLE, 
yet only 1 hour (per LCD 3.6.1) would be provided to restore 
the air lock door to OPERABLE status prior to requiring a 
unit shutdown. In addition, even with both doors failing 
the seal test, the overall containment leakage rate can 
still be within limits. 

Required Action C.2 requires that one door in the affected 
containment air lock must be verified to be closed within 
the 1 hour Completion Time. This specified time period is 
consistent with the ACTIONS of LCD 3.6.1, which requires 
that containment be restored to OPERABLE status within 
1 hour. 

Additionally, the affected air lock(s) must be restored to 
OPERABLE status within the 24 hour Completion Time. The 
specified time period is considered reasonable fo restoring 
an inoperable air lock to OPERABLE status, assumin that at 
least one door is maintained closed in each affected air 
lock and the overall containment leakage rate is ithin the 
Containment Leakage Rate Testing Program leakage limits. 

RICT BASES INSERT 1 
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BASES 

Containment Isolation Valves 
B 3.6.3 

ACTIONS (continued) 

A.l and A.2 

In the event one containment isolation valve 
(Table B 3.6.3-1) in one or more penetration flow paths is 
inoperable, except for purge valve leakage not within limit, 
the affected penetration flow path must be isolated. The 
method of isolation must include the use of at least one 
isolation barrier that cannot be adversely affected by a 
single active failure. Isolation barriers that meet this 
criterion are a closed and de-activated automatic or remote 
manual containment isolation valve, a closed manual valve, a 
blind flange, and a check valve with flow through the valve 
secured. De-activated remote manual valves may include, air 
operated valves with air removed, or de-energized motor 
operated valves. Automatic valves refer to those valves 
that require a motive force to actuate, such as air or 
electric, and receive an automatic actuation signal. Power. 
operated valves require a motive force to actuate, such as 
air or electric, but do not receive an automatic actuation 
signal. Based on the design, the acceptable means of 
isolating the 48 inch purge valve penetration is to close 
and de-activate the 48 inch purge valve. For a penetration 
flow path isolated in accordance with Required Action A.l, 
the device used to isolate the penetration should be the 
closest available one to containment. Required Action A.l 
must be completed within 4 hours. The 4 hour Completion 
Time is reasonable, considering he time required to isolate 
the penetration and the relative importance of supporting 
containment OPERABILITY during ODES 1, 2, 3, and 4. 

RICT BASES INSERT 1 
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BASES 

Containment Isolation Valves 
B 3.6.3 

ACTIONS (continued) 

For affected penetration flow paths that cannot be restored 
to OPERABLE status within the 4 hour Completion Time and 
that have been isolated in accordance with Required 
Action A.l, the affected penetration flow paths must be 
verified to be isolated on a periodic basis. This is 
necessary to ensure that containment penetrations required 
to be isolated following an accident and no longer capable 
of being automatically isolated will be in the isolation 
position should an event occur. This Required Action does 
not require any testing or device manipulation. Rather, it 
involves verification, through a system walkdown, that those 

.-fo-1-lo-w-in_g_i_s_ol-a-tio_n__,isolation devices outside containment and capable of being 
mispositioned are in the correct position. The Completion 
Time of "once per 31 days for isolation devices outside 
containment" is appropriate considering the fact that the 
devices are operated under administrative controls and the 
probability of their misalignment is low. For the isolation 
devices inside containment, the time period specified as 
"prior to entering MODE 4 from MODE 5 if not performed 
within the previous 92 days" is based on engineering 
judgment and is considered reasonable in view of the 
inaccessibility of the isolation devices and other 
administrative controls that will ensure that isolation 
device misalignment is an unlikely possibility. 

Condition A has been modified by a Note indicating that this 
Condition is only applicable to those penetration flow paths 
with two containment isolation valves. However, 
penetration 94 for Containment Mini-Flow Purge Exhaust is an 
exception to the Condition A Note. Since only one inside 
valve and one outside valve are required to ensure isolation 
capability is maintained assuming a single failure, . 
Condition A is applicable to this penetration flow path 
which contains three containment isolation valves, ohe 
inside valve CVQ005A) and two outside valves CVQ005B and 
VQ005C). If one or more outside valves are inoperable or 
the inside valve is inoperable in this penetration flow 
path, Required Actions A.1 and A.2 must be completed (Table 
B 3.6.3-2 Action 6.a and Action 6.b). For penetration flow 
paths with only one containment isolation valve and a closed 
system, Condition C provides the appropriate actions. 
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BASES 

Containment Isolation Valves 
B 3.6.3 

ACTIONS (continued) 

RICT BASES INSERT 1 

C.l and C.2 

With one or more penetration flow paths with one containment 
isolation valve inoperable, the inoperable valve flow path 
must be restored to OPERABLE status or the affected 
penetration flow path must be isolated. The method of 
isolation must include the use of at least one isolation 
barrier that cannot be adversely affected by a single active 
failure. Isolation barriers that meet this criterion are a 
closed and de-activated automatic or remote manual valve, a 
closed manual valve, and a blind flange. De-activated 
remote manual valves may include, air operated valves with 
air removed, or de-energized motor operated valves. 
Automatic valves refer to those valves that require a motive 
force to actuate, such as air or electric, and receive an 
automatic actuation signal. Power operated valves require a 
motive force to actuate, such as air or electric, but do not 
receive an aut matic actuation signal. A check valve may 
not be used to isolate the affected penetration flow path. 
Required Action C.l must be completed within the 72 hour 
Completion Time. The specified time period is reasonable 
considering the relative stability of the closed system 
(hence, reliability) to act as a penetration isolation 
boundary and the relative importance of maintaining 
containment integrity during MODES 1, 2, 3, and 4. In the 
event the affected penetration flow path is isolated in 
accordance with Required Action C.l, the affected 
penetration flow path must be verified to be isolated on a 

.-f
0
- 11-0-w-in_g_i-so-l-at-io_n__, eriodic basis. This eriodic verification is necessary to 

assure ea tig tness of containment an tat containment 
penetrations requiring isolation following an ace ent are 
isolated. The Completion Time of once per 31 day for 
verifying that each affected penetration flow path is 
isolated is appropriate because the valves are operated 
under administrative controls and the probability of their 
misalignment is low. 
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BASES 

APPLICABILITY 

ACTIONS 

MSIVs 
B 3.7.2 

The MSIVs and required actuator trains must be OPERABLE in 
MODE 1, and in MODES 2 and 3 except when closed, when there 
is significant mass and energy in the RCS and steam 
generators. When the MSIVs are closed, they are already 
performing the safety function. In MODE 4 the steam 
generator energy is low. 

In MODE 5 or 6, the steam generators do not contain much 
energy because their temperature is below the boiling point 
of water; therefore, the MSIVs are not required for 
isolation of potential high energy secondary system pipe 
breaks in these MODES. 

RICT BASES INSERT 1 

With a single actuator train ·noperable on one MSIV, action 
must be taken to restore the ·noperable actuator train to 
OPERABLE status within 7 days. The 7-day Completion Time is 
reasonable in light of the dual-redundant actuator train 
design such that with one actuator train inoperable, the 
affected MSIV is still capable of closing on demand via the 
remaining OPERABLE actuator train. The 7-day Completion 
Time takes into account the redundant OPERABLE actuator 
train to the MSIV, reasonable time for repairs, and the low 
probability of an event occurring that requires the 
inoperable actuator train to the affected MSIV. 

RICT BASES INSERT 1 

With one actuator train on one MSIV inoperable; and one 
actuator train on an additional MSIV inoperable, such that 
the inop rable actuator trains are not in the same ESF 
Division, action must be taken to restore one of the 
inopera e actuator trains to OPERABLE status within 
72 hours. With one actuator train inoperable on two 
different MSIVs that are not in the same ESF Division, there 
is an increased likelihood that an additional failure (such 
as the failure of an actuator logic train) could cause one 
MSIV to fail to close. The 72-hour Completion Time is 
reasonable since the dual-redundant actuator train design 
ensures that with only one actuator train on each of two 
affected MSIVs inoperable, each MSIV is still capable of 
closing on demand. · 
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BASES 

LCD 

APPLICABILITY 

ACTIONS 

SG PORVs 
B 3.7.4 

Four SG PORV lines are required to be OPERABLE. One SG PORV 
line is required from each of four steam generators to 
ensure that at least two SG PORV lines are available to 
conduct a unit cooldown following an SGTR, in which one 
steam generator becomes unavailable, accompanied by a 
single, active failure of a second SG PORV line on an 
unaffected steam generator. To ensure that at least two SG 
PORVs on intact SGs are available in the event of a passive 
electrical failure, the uninterruptible power supply system 
with at least a 90 minute battery backup supply to the C and 
DSG PORVs must be OPERABLE. The block valves must be 
OPERABLE to isolate a failed open SG PORV line. A closed 
block valve does not render it or its SG PORV line 
inoperable. Operator action time to open the block valve is 
supported in the accident analysis. 

Failure to meet the LCD can result in the inability to cool 
the unit to RHR entry conditions following an SGTR event in 
which the condenser is unavailable for use with the Steam 
Dump System. 

A SG PORV is considered OPERABLE when it is capable of 
providing controlled relief of the main steam flow and 
capable of fully opening and closing on demand. 

In MODES 1, 2, and 3, the SG PORVs are required to be 
OPERABLE. 

In MODE 4, the pressure and temperature limitations are such 
that the probability of an SGTR event requiring SG PORV 
operation is low. In addition, the RHR system is available 
to provide the decay heat removal function in MODE 4. 
Therefore, the SG PORV lines are not required OPERABLE in 
MODE 4. 

In MODE 5 or 6, an SGTR is not a credible event. 

RICT BASES INSERT 1 

With one SG PORV line inoperable, act· n must be taken to 
restore OPERABLE status within 30 days. The 30 day 
Completion Time allows for the redundant capability afforded 
by the remaining OPERABLE SG PORV lines, a nonsafety grade 
backup in the Steam Dump System, and MSSVs. 
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BASES 

SG PORVs 
B 3. 7.4 

ACTIONS (continued) 

B.l 

SURVEILLANCE 
REQUIREMENTS 

With two or more SG PORV lines inoperable, action must be 
taken to restore all but one SG PORV line to OPERABLE 
status. Since the block valve can be closed to isolate a 
SG PORV, some repairs may be possible with the unit at 
power. The 24 hour Completion Time is reasonable to repair 
inoperable SG PORV lines, based on the availability of the 
Steam Dump System and MSSVs, and the low probability of an 
event occurring during this period that would require the 
SG PORV lines. ~ , 

'-i.--R-IC_T_B_A_S_E_S_I N_S_E_R_T_2--,I 
C .1 and C. 2 .__ _______ __, 

If the SG PORV lines cannot be restored to OPERABLE status 
within the associated Completion Time, the unit must be 
placed in a MODE in which the LCD does not apply. To 
achieve this status, the unit must be placed in at least 
MODE 3 within 6 hours, and in MODE 4 within 12 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.7.4.1 

To perform a controlled cooldown of the RCS, the SG PORVs 
must be able to be opened either remotely or locally and 
throttled through their full range. This SR ensures that 
the SG PORVs are tested through a full control cycle at 
least once per fuel cycle. Performance of inservice testing 
or use of a SG PORV during a unit cooldown may satisfy this 
requirement. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 
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BASES 

ACTIONS 

AF System 
B 3.7.5 

A Note prohibits the application of LCD 3.0.4.b to an 
inoperable AF train when entering MODE 1. There is an 
increased risk associated with entering MODE 1 with an AF 
train inoperable and the provisions of LCD 3.0.4.b, which 
allow entry into a MODE or other specified condition in the 
Applicability with the LCD not met after performance of a 
risk assessment addressing inoperable systems and 
components, should not be applied in this circumstance. 

RICT BASES INSERT 1 

With one of the required AF trains (pump or flow path) 
inoperable, ac ·on must be taken to restore OPERABLE status 
within 72 hours. The 72 hour Completion Time is reasonable, 
based on redundant capabilities afforded by the AF System, 
time needed for repairs, and the low probability of a OBA 
occurring during this time period. 

B.l and B.2 

When Required Action A.1 cannot be completed within the 
required Completion Time, the unit must be placed in a 
MODE in which the LCD does not apply. To achieve this 
status, the unit must be placed in at least MODE 3 within 
6 hours, and in MODE 4 within 12 hours. 

The allowed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

If bbth AF trains are inoperable, the unit is in a seriously 
degraded condition with no safety related means for 
conducting a cooldown, and only limited means for conducting 
a cooldown with nonsafety related equipment. In such a 
condition, the unit should not be perturbed by any action, 
including a power change, that might result in a trip. The 
seriousness of this condition requires that action be started 
immediately to restore one AF train to OPERABLE status. 

Required Action C.l is modified by a Note indicating that all 
required MODE changes or power reductions are suspended until 
one AF train is restored to OPERABLE status. In this case, 
LCD 3.0.3 is not applicable because it could force the unit 
into a less safe condition. In addition, the Completion 
Times of Required Actions which are suspended are also 
suspended. 
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BASES 

ACTIONS 

CC System 
B 3.7.7 

The actions are modified by a Note indicating that the 
applicable Conditions and Required Actions of LCD 3.4.6, 
"RCS Loops-MODE 4," be entered if an inoperable CC train 
results in an inoperable RHR loop. This is an exception to 
LCD 3.0.6 and ensures the proper actions are taken for these 
components. 

RICT BASES INSERT 1 

If a CC flow path is not OPERABLE, a ion must be taken to 
restore OPERABLE status within 7 days. In this Condition, 
the remaining OPERABLE flow path is adequate to perform the 
heat removal function. The inoperability of the common CC 
heat exchanger impacts both units' flow paths. 
Inoperability of a unit-specific CC heat exchanger impacts 
only the unit-specific flow path. 

The 7 day Completion Time is reasonable, based on the 
redundant capabilities afforded by the OPERABLE train, the 
ability to crosstie trains and units, and the low 
probability of a OBA occurring during this period. 

RICT BASES INSERT 1 

If one required CC pump is inoperable, tion must be taken 
to restore OPERABLE status within 7 days. In this. 
Condition, the remaining OPERABLE CC pump is adequate to 
perform the heat removal function. The 7 day Completion 
Time is reasonable, based on the redundant capabilities 
afforded by the OPERABLE train, the ability to crosstie the 
trains and Units, and the low probability of a OBA occurring 
during this period. 

C.l and C.2 

If the CC flow path or pump cannot be restored to OPERABLE 
status within the associated Completion Time, the unit must 
be placed in a MODE in which the LCD does not apply. To 
achieve this status, the unit must be placed in at least 
MODE 3 within 6 hours and in MODE 5 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 
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BASES 

ACTIONS 

SX System 
B 3.7.8 

RICT BASES INSERT 1 

If one unit-specific SX train is inoperable, ac ·on must be 
taken to restore OPERABLE status within 72 hours. In this 
Condition, the remaining OPERABLE SX train is adequate to 
perform the heat removal function. However, the overall 
reliability is reduced because a single failure in the 
OPERABLE SX train could result in loss of the SX System 
function in the short term. The 72 hour Completion Time is 
based on the redundant capabilities afforded by the OPERABLE 
train, and the low probability of a OBA occurring during 
this time period. 

Required Action A.1 is modified by two Notes. The first 
Note indicates that the applicable Conditions and Required 
Actions of LCD 3.8.1, "AC Sources-Operating," should be 
entered if an inoperable SX train results in an inoperable 
emergency diesel generator. The second Note indicates that 
the applicable Conditions and Required Actions of LCD 3.4.6, 
"RCS Loops-MODE 4," should be entered if an inoperable SX 
train results in an inoperable decay heat removal train. 
These are exceptions to LCD 3.0.6 and ensure the proper 
actions are taken for these components. 
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BASES 

SX System 
B 3.7.8 

ACTIONS (continued) 

SURVEILLANCE 
REQUIREMENTS 

B.l RICT BASES INSERT 1 

If the opposite-unit SX train is not OPERABLE for 
unit-specific support, action must be taken to restore 
OPERABLE status within 7 day. In this Condition, if a 
complete loss of unit-specific SX were to occur,. the SX 
System function would be lost. The 7 day Completion Time is 
based on the capabilities of the unit-specific SX System and 
the low probability of a OBA with a loss of all 
unit-specific SX occurring during this time period. 

C.l and C.2 

If the unit-specific SX train or the opposite-unit SX train 
cannot be restored to OPERABLE status within the associated 
Completion Time, the unit must be placed in a MODE in which 
the LCO does not apply. To achieve this status, the unit 
must be placed in at least MODE 3 within 6 hours and in 
MODE 5 within 36 hours. 

The allowed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.7.8.1 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the unit-specific SX flow path 
provides assurance that the proper flow paths exist for 
unit-specific SX operation. This SR does not apply to 
valves that are locked, sealed, or otherwise secured in 
position, since they are verified to be in the correct 
position prior to being locked, sealed, or secured. This 
SR does not require any testing or valve manipulation; 
rather, it involves verification that those valves capable 
of being mispositioned are in the correct position. This 
SR does not apply to valves that cannot be inadvertently 
misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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BASES 

UHS 
B 3.7.9 

ACTIONS (continued) 

exceeded during a design basis accident. The immediate 
Completion Time is reasonable since an OPERABLE SXCT fan 
must be capable of running in high speed and the fan can be 
placed in this condition from the Main Control Room. 

B.l and B.2 
RICT BASES INSERT 1 

If one re ired SXCT fan is inoperable, action must be taken 
to resto the inoperable SXCT fan to OPERABLE status within 
72 hours. Required Action B.l requires the remaining 
required OPERABLE SXCT fans be capable of being powered by 
an OPERABLE emergency power source. This action assures 
availability of electric power to the remaining required 
fans in the unlikely event of a loss of offsite power. The 
1 hour Completion Time is reasonable based on the fact this 
is an administrative check of the OPERABILITY of the 
emergency power sources. 

The 72 hour Completion Time is reasonable based on the low 
probability of an accident occurring during the 72 hours 
that one required SXCT fan is inoperable, the number of 
available systems, and the time required to reasonably 
complete the Required Action. 

C.l and C.2 

These Required Actions are applicable when SX is operating 
in a crosstied configuration on both Units. When outside 
air wet bulb temperature is> 76°F and any electrical 
division is not capable of providing power to at least one 
SXCT fan, then a postulated worst case single failure could 
result in no OPERABLE SXCT fans on one tower and four SXCT 
fans on the second tower. In this potential configuration, 
design basis SX temperatures could be exceeded. The 
Required Action is to reconfigure the SXCT fans to eliminate 
this vulnerability. Required Action C.l requires the 
OPERABLE SXCT fans to be capable of being powered by an 
OPERABLE emergency power source. This action assures 
availability of electrical power to the SXCT fans in the 
unlikely event of a loss of offsite power. 

The 72 hour Completion Time is reasonable based on the low 
probability of an accident occurring during the 72 hour 
timeframe in addition to a single failure disabling two SXCT 
fans on the same tower that initially had two inoperable 
fans. 
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BASES 

UHS 
B 3.7.9 

ACTIONS (continued) 

D.l and D.2 

If the SX pump discharge temperature exceeds 96°F, then the 
UHS SXCT fans cannot prevent the design SX system 
temperature limit of l00°F from being exceeded during a 
design basis accident. Consequently, in this condition, the 
unit must be placed in a MODE in which the LCD does not 
apply. To achieve this status, the unit must be placed in 
MODE 3 within 6 hours and in MODE 5 within 36 hours. 

The allowed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions 
from full power in an orderly manner and without challenging 
plant systems. 

E.1 RICT BASES INSERT 1 

If one o more cooling tower basin level is< 60%, the 
assumpti ns of the design basis analyses are not met, and 
action ust be taken to restore both basin levels within 
6 hours. The 6 hour Completion Time is reasonable based on 
the low probability of an accident occurring during the 
6 hours that the basin level is< 60%, the number of systems 
available to replenish basin level, and the time required to 
reasonably complete the Required Actions. 

F.1. F.2. and F.3 

When one SX makeup pump is inoperable, action must be taken 
to verify a~ 90% cooling tower basin level in both basins 
within 72 hours, and verify OPERABILITY of an associated 
makeup source within 72 hours. The increased basin level 
must be verified every 2 hours thereafter, and the 
inoperable SX makeup pump must be restored to OPERABLE 
status within 7 days or 14 days depending on plant 
conditions. 

In this Condition, the remaining OPERABLE makeup sources are 
adequate to perform the UHS makeup function. However, the 
overall reliability is reduced because failure of the 
OPERABLE makeup source(s) could result in a loss of the 
makeup function. 

Required Action F.l requires verification that both basin 
levels are~ 90%, and Required Action F.2 verifies the 
OPERABILITY of an associated makeup source (pump and flow 
path). The increased basin level and its verification every 
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AC Sources-Operating 
B 3.8.1 

BASES 

ACTIONS A Note prohibits the application of LCD 3.0.4.b to an 
inoperable DG. There is an increased risk associated with 
entering a MODE or other specified condition in the 
Applicability with an inoperable DG and the provisions of 
LCD 3.0.4.b, which allow entry into a MODE or other 
specified condition in the Applicability with the LCD not 
met after performance of a risk assessment addressing 
inoperable systems and components, should not be applied in 
this circumstance. 

To ensure a highly reliable power source remains with one 
required qualified circuit inoperable, it is necessary to 
verify the OPERABILITY of the remaining required qualified 
circuit on a more frequent basis. Since the Required Action 
only specifies "perform," a failure of SR 3.8.1.1 acceptance 
criteria does not result in a Required Action not met. 
However, if another required circuit fails SR 3.8.1.1, this 
qualified circuit is inoperable, and·additional Conditions 
and Required Actions may be appropriate. If the additional 
inoperability results in a bus with two required qualified 
circuits inoperable Condition Dis entered. If the 
additional inoperability results in the second bus with one 
required qualified circuit inoperable Condition A is still 
applicable. 

RICT BASES INSERT 2 

According o Regulatory Guide 1.93 (Ref. 6), operation may 
continue· Condition A for a period that should not exceed 
72 hours. With one or more buses with one required 
qualified circuit inoperable, the reliability of the offsite 
system is degraded, and the potential for a loss of offsite 
power is increased, with attendant potential for a challenge 
to the plant safety systems. In this Condition, however, 
the remaining OPERABLE required qualified circuits and DGs 
are adequate to supply electrical power to the onsite 
Class lE Distribution System. 

The 72 hour Completion Time takes into account the capacity 
and capability of the remaining AC sources, a reasonable 
time for repairs, and the low probability of a OBA occurring 
during this period. 
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AC Sources-Operating 
B 3.8.1 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action A.2 
establishes a limit on the ma)(imum time allm,·ed for any 
combination of required AC pmJer sources to be inoperable 
during any single contiguous occurrence of failing to meet 
the LCD. If Condi ti on A is entered ',Jhi le, for instance, a 
DC is inoperable and that DC is subsequently returned 
OPERABLE, the LCD may already have been not met for up to 
14 days. This could lead to a total of 17 days, since 
initial failure to meet the LCD, to restore the required 
qualified circuit(s). At this time, a DC could again become 
inoperable, the circuit(s) restored OPERABLE, and an 
additional 14 days (for a total of 31 days) allmJed prior to 
complete restoration of the LCD. The 17 day Completion Time 
provides a limit on the time allowed in a specified 
condition after discovery of failure to meet the LCD. -TA4-s
limit is considered reasonable for situations in Hhich 
Conditions A and Bare entered concurrently. The"~" 
connector between the 72 hour and 17 day Completion Times 
means that both Completion Times apply simultaneously, and 
the more restrictive Completion Time must be met. 

The Completion Time all mJs for an e><cepti on to the normal 
"time zero" for beginning the allm,·ed outage time "clock." 
This ',Jill result in establishing the "time zero" at the time 
that the LCD ',Jas initially not met, instead of at the time 
Condi ti on A 'vv'as entered. 

B.1 

The 14 day Completion Time for Required Action B.5 is 
predicated on the OPERABILITY of the opposite-unit DGs 
(Ref. 7). It is required to verify both opposite-unit DGs 
OPERABLE within 1 hour and to continue this action once per 
24 hours thereafter until restoration of the required DG is 
accomplished. This verification provides assurance that 
both opposite-unit DGs are capable of supplying the onsite 
Class lE AC Electrical Power Distribution System. 
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BASES 

AC Sources-Operating 
B 3.8.1 

ACTIONS (continued) 

In the event the inoperable DG is restored to OPERABLE 
status prior to completing either B.4.1 or B.4.2, the 
Corrective Action Program Procedure will continue to 
evaluate the common cause possibility and determine the need 
for any additional DG testing. This continued evaluation, 
however, is no longer under the 24 hour constraint imposed 
while in Condition B. 

If while a DG is inoperable, a new problem with the DG is 
discovered that would have prevented the DG from performing 
its specified safety function, a separate entry into 
Condition Bis not required. The new DG problem should be 
addressed in accordance with the Corrective Action Program. 

According to Generic Letter 84-15 (Ref. 8), 24 hours is 
reasonable to confirm that the OPERABLE DG is not affected 
by the same problem as the inoperable DG. 

B.5 

According to Reference 7, operation may continue in 
Condition B for a period that should not exceed 14 days. 
This Completion Time is based upon a risk-informed 
assessment that concluded that the associated risk is 
acceptable based upon the availability of the offsite power 
sources and the onsite standby power sources (i.e., the 
DGs), and the implementation of a Configuration Risk 
Management Program. 

In Condition B, the remaining OPERABLE DG and required 
qualified circuits are adequate to supply electrical power 
to the onsite Class lE Distribution System. The 14 day 
Completion Time takes into account the capacity and 
capability of the remaining AC sources, a reasonable time 
for repairs, and the low probability of a OBA occurring 
during this period. ~ ,.------------, 

'-iRICT BASES INSERT 2 ! 
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AC Sources-Operating 
B 3.8.1 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action 8.5 
establishes a limit on the ma)(imum time allm,•ed for any 
combination of required AC pmver sources to be inoperable 
during any single contiguous occurrence of failing to meet 
the LCO. If Condi ti on B is entered ~Jhi le, for instance, a 
required qualified circuit is inoperable and that circuit is 
subsequently restored OPERABLE, the LCO may already have 
been not met for up to 72 hours. This could lead to a total 
of 17 days, since initial failure to meet the LCO, to 
restore the DG. At this time, a required qualified circuit 
could again become inoperable, the DG restored OPERABLE, and 
an addi ti anal 72 hours ( for a total of 20 days) all mved 
prior to complete restoration of the LCO. The 17 day 
Completion Ti me provides a limit on ti me all mved in a 
specified condition after discovery of failure to meet the 
.J:£9-;- This limit is considered reasonable for situations in 
'vv'hi ch Condi ti ens A and B a re entered concurrently. -TAe 
"illiQ" connector bebo•een the 14 day and 17 day Completion 
Times means that both Completion Times apply simultaneously, 
and the more restrictive Completion Time must be met. 

As in Required Action B. 3, the Completion Ti me all m,•s for an 
e)(ception to the normal "time zero" for beginning the 
allmved time "cloclc." This 'v,•ill result in establishing the 
"time zero" at the time that the LCO 'vv'as initially not met, 
instead of at the time Condition B 'v1'as entered. 

C.1 

In Condition C, with an opposite-unit DG inoperable, the 
remaining OPERABLE unit-specific DG and required qualified 
circuits are adequate to supply electrical power to the 
onsite Class lE Distribution System. According to 
Regulatory Guide 1.93 (Ref. 6), operation may continue in 
Condition C for a period that should not exceed 72 hours. 
The 72 hour Completion Time takes into account the capacity 
and capability of the remaining AC sources, a reasonable 
time for repairs, and the low probability of a OBA occurring 
during this period. 
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BASES 

AC Sources-Operating 
B 3.8.1 

ACTIONS (continued) 

0.1 

With one or more buses with both of its required qualified 
circuits inoperable, sufficient onsite AC sources are 
available to maintain the unit in a safe shutdown condition 
in the event of a OBA or transient. In fact, a simultaneous 
loss of offsite AC sources, a LOCA, and a worst case single 
failur~ were postulated as a part of the design basis in the 
safety analysis. Thus, the 24 hour Completion Time provides 
a period of time to effect restoration of one of the 
required qualified circuits commensurate with the importance 
of maintaining an AC electrical power system capable of 
meeting its design criteria. RICT BASES INSERT 2 

According to Regulatory Guide 1.93 (Ref. 6), with the 
available required qualified circuits two less tan required 
by the LCD, operation may continue for 24 hours. If two 
required qualified circuits are restored within 24 hours, 
unrestricted operation may continue. If only one required 
qualified circuit is restored within 24 hours, power 
operation continues in accordance with Condition A. 

E.l and E.2 

In Condition E, with one DG inoperable and one or more buses 
with one qualified circuit inoperable or with one DG and one 
bus with both qualified circuits inoperable, individual 
redundancy is lost in both the offsite electrical power 
system and the onsite AC electrical power system. Since 
power system redundancy is provided by two diverse sources 
of power, however, the reliability of the power systems in 
this Condition may appear higher than that in Condition D. 
This difference in reliability is offset by the 
susceptibility of this power system configuration to a 
single bus or switching failure. The 12 hour Completion 
Time to restore the DG or the required qualified circuit(s) 
takes into account the capacity and capability of the 
remaining AC sources, a reasonable time for repairs, and the 
low probability of a OBA occurring during this peri~ 

!RICT BASES INSERT 2 
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BASES 

AC Sources-Operating 
B 3.8.1 

ACTIONS (continued) 

Pursuant to LCD 3.0.6, the Distribution System ACTIONS would 
not be entered even if all AC sources to it were inoperable, 
resulting in de-energization. Therefore, the Required 
Actions of Condition E are modified by a Note to indicate 
that when Condition Eis entered with no AC source to any 
division Cone or more divisions de-energized), the 
Conditions and Required Actions for LCD 3.8.9, "Distribution 
Systems-Operating," must be immediately entered. This 
allows Condition E to provide requirements for the loss of 
one DG and one required qualified circuit on one or more 
buses, without regard to whether a division is de-energized. 
LCD 3.8.9 provides the appropriate restrictions for a 
de-energized division. 

According to Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition E for a period that should not exceed 
12 hours.~ 

1 ~-R-IC_T_B_A_S_E_S_IN_S_E_R_T_2--,I 
F.1 

With Train A and Train B DGs inoperable, there are no 
remaining standby AC sources. Thus, with an assumed loss of 
offsite electrical power, insufficient standby AC sources 
are available to power the minimum required ESF functions. 
Since the offsite electrical power system is the only source 
of AC power for this level of degradation, the risk 
associated with continued operation for a very short time 
could be less than that associated with an immediate 
controlled shutdown (the immediate shutdown could cause grid 
instability, which could result in a total loss of AC 
power). Since any inadvertent generator trip could also 
result in a total loss of offsite AC power, the time allowed 
for continued operation is severely restricted. The intent 
here is to avoid the risk associated with an immediate 
controlled shutdown and to minimize the risk associated with 
this level of degradation. 

According to Reference 6, with both DGs inoperable, 
operation may continue for a period that should not exceed 
2 hours. 
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BASES 

DC Sources-Operating 
B 3.8.4 

ACTIONS (continued) 

Required Action A.3 requires that the battery float current 
be verified as less than or equal to 3 amps. This indicates 
that, if the battery had been discharged as the result of 
the inoperable battery charger, it has now been fully 
recharged. If at the expiration of the initial 12 hour 
period the battery float current is not less than or equal 
to 3 amps this indicates there may be additional battery 
problems and the battery must be declared inoperable. 

Required Action A.4 limits the restoration time for the 
inoperable battery charger to 7 days.;This action is 
applicable if an alternate means of r storing battery 
terminal voltage to greater than or equal to the minimum 
established float voltage has been us d (e.g., balance of 
plant non-Class lE battery charger). he 7 day Completion 
Time reflects a reasonable time to ef ect restoration of the 
qualified battery charger to operable status. 

RICT BASES INSERT 2 

Condition B addresses the situation of crosstieing the 
operating unit's DC bus to the opposite unit, which has an 
inoperable battery charger, when the opposite unit is 
operating in MODE 1, 2, 3, or 4. This provision is included 
to accommodate unexpected failures, maintenance, and/or 
testing of the opposite unit's DC subsystems. The 
Completion Time for Required Action B.1 of 204 hours is 
adequate to allow testing and restoration activities. In 
this Condition, the opposite unit's battery is assume to 
remain OPERABLE. Therefore, the function of the cross ie is 
to maintain the opposite unit's battery fully charged nd to 
supply the minimal opposite unit DC loads. The 204 ho rs is 
based on the 7 days the opposite unit has to restore t e 
inoperable charger and the 36 hours the opposite unit ould 
have to reach MODE 5, if the charger is not restored t 
OPERABLE status. When the opposite unit reaches MODE , 
Condition C is entered. Requiring the associated cros tie 
breaker to be opened within 204 hours also ensures tha 
independence of the DC subsystems is reestablished. 

RICT BASES INSERT 2 
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BASES 

DC Sources-Operating 
B 3.8.4 

ACTIONS (continued) 

C.1 and C.2 

Condition C addresses an operating unit's DC bus that is 
crosstied to the opposite unit's associated DC bus, which 
has an inoperable source (i.e., battery or battery charger), 
when the opposite unit is shutdown. This provision is 
included to accommodate maintenance and/or testing of the 
shutdown unit's DC subsystems. 

With the shutdown unit's battery inoperable, the operating 
unit will be required to supply all loads on the shutdown 
unit's crosstied bus should an event occur on the shutdown 
unit. Therefore, Required Action C.l specifies that the 
possible loading on the shutdown unit's DC bus be verified 
to be~ 200 amps once per 12 hours. Limiting the load to 
200 amps, ensures that the operating unit's DC subsystem 
will not be overloaded in the event of a concurrent event on 
the operating unit. Required Action C.l is modified by a 
Note only requiring Required Action C.l when the opposite 
unit has an inoperable battery. RICT BASES INSERT 1 
Required Action C.2 requir s the associated crosstie breaker 
to be opened within 7 days and ensures that measures are 
being taken to restore the inoperable battery or battery 
charger and reestablish independence of the DC.subsystems. 

0.1 

Condition D represents one division with a loss of ability 
to completely respond to an event, and a potential loss of 
ability for the DC division to remain energized during 
normal operation. It is, therefore, imperative that the 
operator's attention focus on stabilizing the unit, 
minimizing the potential for complete loss of DC power to 
the affected division. The 2 hour limit is consistent with 
the allowed time for an inoperable DC distribution system 
division.~ ,~~~~~~~~~ 

· ~RICT BASES INSERT 2 ! 
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BASES 

Inverters-Operating 
B 3.8.7 

ACTIONS (continued) 

Required Action A.l allows 7 days to fix the inoperable 
inverter and return it to service. The 7 day limit is based 

~R_I_C_T_B_A_S_E_S~IN-S~E-R-T-2--. upon engineering judgment, takin nto consideration the 
ime require o repair an inver er and the additional risk 

to which the unit is exposed because of the inverter 
inoperability. This has to be balanced against the risk of 
an immediate shutdown, along with the potential challenges 
to safety systems such a shutdown might entail. When the AC 
instrument bus is powered from its constant voltage source, 
it is relying upon interruptible AC electrical power sources 
(offsite and onsite). The uninterruptible inverter source 
to the AC instrument buses is the preferred source for 
powering instrumentation trip setpoint devices. 

With a required inverter inoperable, the following 
compensatory actions will be taken (Ref. 4): 

a. Entry into the extended inverter Completion Time (CT) 
will not be planned concurrent with Diesel Generator 
COG) maintenance on the associated train. 

b. Entry into the extended inverter CT will not be planned 
concurrent with planned maintenance on another RPS or 
ESFAS channel that could result in that channel being 
in a tripped condition. 

These actions are taken because it is recognized that with 
an inverter inoperable and the instrument bus being powered 
by the constant voltage transformer, instrument power for 
that train is dependent on power from the associated DG 
following a loss of offsite power event. 

B.1 and B.2 

If the inoperable devices or components cannot be restored 
to OPERABLE status within the required Completion Time, the 
unit must be brought to a MODE in which the LCD does not 
apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 6 hours and to MODE 5 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

BYRON - UNITS 1 & 2 B 3.8.7 - 3 Revision -38-
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proposed in EGG LAR to Adopt TSTF-439 
submitted November 1, 2018. 

Distribution Systems-Operating 
B 3.8.9 

BASES 

ACTIONS 

With one AC bus, except AC instrument buses, inoperable, the 
remaining AC electrical power distribution subsystem is 
capable of supporting the minimum safety functions necessary 
to shut down the reactor and maintain it in a safe shutdown 
condition, assuming no single failure. The overall 
reliability is reduced, however, because a single failure in 
the remaining power distribution subsystem could result in 
the minimum required ESF functions not being supported. 
Therefore, the required AC bus must be restored to OPERABLE 

!RICT BASES INSERT 1 I status within 8 hours· 11 
Condition A worst scenario is one division without AC power 
(i.e., no offsite power to the division and the associated 
DG inoperable). In this Condition, the unit is more 
vulnerable to a complete loss of AC power. It is, 
therefore, imperative that the unit operator's attention be 
focused on minimizing the potential for loss of power to the 
remaining division by stabilizing the unit, and on restoring 
power to the affected division. The 8 hour time limit 
before requiring a unit shutdown in this Condition is 
acceptable because of: 

a. The potential for decreased safety if the unit 
operator's attention is diverted from the evaluations 
and actions necessary to restore power to the affected 
division, to the actions associated with taking the 
unit to shutdown within this time limit; and 

b. The low probability for an event in conjunction with a 
single failure of a redundant component in the 
division with AC power. 

BYRON - UNITS 1 & 2 B 3.8.9 - 4 Revision .g. 
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Distribution Systems-Operating 
B 3.8.9 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action A.1 
establishes a limit on the ma><imum time all mJed for any 
combination of required distribution subsystems to be 
inoperable during any single contiguous occurrence of 
failing to meet the LCD. If Condition A is entered while, 
for instance, a DC bus is inoperable and subsequently 
restored OPERABLE, the LCD may already have been not met for 
up to 2 hours. This could lead to a total of 10 hours, 
since initial failure of the LCD, to restore the AC 
distribution system. At this time, a DC circuit could again 
become inoperable, and AC distribution restored OPERABLE. 
This could continue indefinitely. 

The Completion Time all o·n·s for an e><cepti on to the normal 
"time zero" for beginning the allmo·ed outage time "clock." 
This ',Jill result in establishing the "time zero" at the time 
the LCD 1,o·as initially not met, instead of the time 
Condition A Has entered. The 16 hour Completion Time is an 
acceptable limitation on this potential to fail to meet the 
LCD indefinitely. 

B.l 

With one AC instrument bus inoperable, the rema1n1ng 
OPERABLE AC instrument buses are capable of supporting the 
minimum safety functions necessary to shut down the unit and 
maintain it in the safe shutdown condition. Overall 
reliability is reduced, however, since an additional single 
failure could result in the minimum required ESF functions 
not being supported. Therefore, the required AC instrument 
bus must be restored to OPERABLE status within 2 hours by 
powering the bus from the associated inverter via inverted 
DC, inverter using AC source, or Class lE constant voltage 
transformer.'\' 

Yr--R-IC_T_B_A_S_E_S_I N_S_E_R_T_2--,I 
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Distribution Systems-Operating 
B 3.8.9 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action B.l 
establishes a limit on the ma>(imum all oHed for any 
combination of required distribution subsystems to be 
inoperable during any single contiguous occurrence of 
failing to meet the LCD. If Condition B is entered ~Jhil e, 
for instance, an AC bus is inoperable and subsequently 
returned OPERABLE, the LCD may already have been not met for 
up to 8 hours. This could lead to a total of 10 hours, 
since initial failure of the LCD, to restore the instrument 
bus distribution system. At this time, an AC bus could 
again become inoperable, and instrument bus distribution 
restored OPERABLE. This could continue indefinitely. 

This Gompl eti on Time all 01,Js for an exception to the normal 
"time zero" for beginning the all mJed outage time "cl eek." 
This ',Jill result in establishing the "time zero" at the time 
the LCD ·,,·as i ni ti ally not met, instead of the time 
Condition B ',Jas entered. The 16 hour Completion Ti me is an 
acceptable limitation on this potential to fail to meet the 
LCD indefinitely. 

C.l 

With one DC bus inoperable, the remaining DC electrical 
power distribution subsystem is capable of supporting the 
minimum safety functions necessary to shut down the reactor 
and maintain it in a safe shutdown condition, assuming no 
single failure. The overall reliability is reduced, 
however, because a single failure in the remaining DC 
electrical power distribution subsystem could result in the 
minimum required ESF functions not being supported. 
Therefore, the DC bus must be restored to OPERABLE status 
within 2 hours by powering the bus from the associated 
battery or charger.!\',------------. 

YRICT BASES INSERT 21 
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Distribution Systems-Operating 
B 3.8.9 

BASES 

ACTIONS (continued) 

The second Completion Time for Required Action C.l 
establishes a limit on the ma)(imum time allm,•ed for any 
combination of required distribution subsystems to be 
inoperable during any single contiguous occurrence of 
failing to meet the LCD. If Condition C is entered Hhil e, 
for instance, an AC bus is inoperable and subsequently 
returned OPERABLE, the LCO may already have been not met for 
up to 8 hours. This could lead to a total of 10 hours, 
since initial failure of the LCD, to restore the DC 
distribution system. At this time, an AC bus could again 
become inoperable, and DC distribution restored OPERABLE. 
This could continue indefinitely. 

This Completion Time allmvs for an exception to the normal 
"time zero" for beginning the allm,•ed outage time "clock." 
This h'ill result in establishing the "time zero" at the time 
the LCD ',Jas initially not met, instead of the time 
Condition C was entered. The 16 hour Completion Time is an 
acceptable limitation on this potential to fail to meet the 
LCD indefinitely. 

0.1 and 0.2 

If the inoperable distribution subsystem cannot be restored 
to OPERABLE status within the required Completion Time, the 
unit must be brought to a MODE in which the LCD does not 
apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 6 hours and to MODE 5 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

E.1 

With two electrical power distribution subsystems inoperable 
that result in a loss of safety function, adequate core 
cooling, containment OPERABILITY and other vital functions 
for OBA mitigation would be compromised, and immediate plant 
shutdown in accordance with LCD 3.0.3 is required. 

BYRON - UNITS 1 & 2 B 3.8.9 - 9 Revision .g. 
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RICT BASES INSERT 1 

or in accordance with the Risk Informed Completion Time Program 

RICT BASES INSERT 2 

Alternatively, a Completion Time can be determined in accordance with the Risk Informed Completion Time 
Program. 

INSERT BASES 3.3.1 L.1 

Ll 

If the Required Action and associated Completion Time of Condition M is not met, 6 hours is allowed to 
reduce THERMAL POWER to below P-7. 

INSERT BASES 3.3.1 N.1 

If the Required Action.and associated Completion Time of Condition M is not met, THERMAL POWER 
must be reduced below the P-8 setpoint within 6 hours. This places the unit in a MODE where the LCO is 
no longer applicable. 

INSERT BASES 3.3.1 S.1 

If the Required Action and associated Completion Time of Condition R is not met, the unit must be placed 
in MODE 2 within 6 hours. The Completion Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 2 from full power in an orderly manner and without challenging unit systems. 

INSERT BASES 3.3.1 U.1 

If the Required Action and associated Completion Time of Condition B, D, E, 0, P, Q, R, or T is not met, 
the unit must be placed in MODE 3 within 6 hours. The Completion Time of 6 hours is a reasonable time, 
based on operating experience, to reach MODE 3 from full power in an orderly manner and without 
challenging unit systems. With the unit in MODE 3, ACTION K would apply to any inoperable RTB, RTB 
trip mechanism, or to any inoperable Manual Reactor Trip Function if the Rod Control System is capable of 
rod withdrawal or one or more rods are not fully inserted. 



8/8 TS BASES INSERTS 

INSERT BASES 3.3.1 X.1 

If the Required Action and associated Completion Time of Condition P is not met, THERMAL POWER must 
be reduced below the P-7 setpoint within 6 hours. This places the unit in a MODE where the LCO is no 
longer applicable. This Function does not have to be OPERABLE below the P-7 setpoint because other 
RTS Functions provide core protection below the P-7 setpoint. The 6 hours to reduce THERMAL POWER 
to below the P-7 setpoint is justified in Reference 14. 

INSERT BASES 3.3.2 M.1 and M.2 

M.1 and M.2 

If the Required Action and associated Completion Time of Condition B, C, or K is not met, the unit must be 
placed in a MODE in which the LCO does not apply. This is accomplished by placing the unit in MODE 3 
within 6 hours and MODE 5 within 36 hours. The allowed Completion Times re reasonable, based on 
operating experience, to reach the required unit conditions from full power conditions in an orderly manner 
and without challenging unit systems. In MODE 4, these Functions are no longer required OPERABLE. 

INSERT BASES 3.3.2 N.1 and N.2 

N.1 and N.2 

If the Required Action and associated Completion Time of Condition D, E, F, G, or Lis not met, the unit 
must be placed in MODE 3 within 6 hours and MODE 4 within 12 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required unit conditions from full power conditions 
in an orderly manner and without challenging unit systems. In MODE 4, these Functions are no longer 
required OPERABLE. 

INSERT BASES 3;3.2 0.1 

0. 1 

If the Required Action and associated Completion Time of Condition H, I, or J is not met, the unit must be 
placed in MODE 3 within 6 hours. The allowed Completion Time of 6 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power conditions in an orderly manner and without 
challenging unit systems. In MODE 3, these Functions are no longer required OPERABLE. 



ATTACHMENT 4 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Cross-Reference of TSTF-505 and 
Braidwood and Byron Technical Specifications 



Tech S~ec Descri~tion 

Completion Ti.mes 

Example 1.3-8 

, Rea·ctor Protection.System (RPS) 
lnstrume~tation - .Operating 

One Manual Reactor Trip channel 
inoperable. 

One Power Range Neutron 
Flux-High channel inoperable. 

One channel inoperable. 

One channel inoperable. 

Required Action and associated 
Completion Time of Condition L not 
met. 

One Reactor Coolant Pump Breaker 
Position (Single Loop) channel 
inoperable. 

Required Action and associated 
Completion Time of Condition N not 
met. 

One Reactor Coolant Pump (RCP) 
Breaker Position channel (per train) 
inoperable. 

ATTACHMENT 4 
Cross-Reference of TSTF-505 and 

Braidwood and Byron Technical Specifications 

TSTF-505 BWD BYR 8QQ!y Comments 
TS TS TS RICT? 

... -
1.3 1.3 1.3 

. 

[NEW TS] [NEWTS] [NEWTS] No The BWD and BYR TS do not currently contain this 
1.3-8 1.3-8 1.3-8 example. Example to be added to both the BWD 

and BYR TS to be consistent with TSTF-505. This 
is a new definition only (i.e., there is no RICT 
directly applicable to the TS}. 

.. 

3;3.1 3.3;1 · · 3:3.1.' 

3.3.1.B.1 3.3.1.B.1 3.3.1.B.1 Yes TSTF-505 changes are incorporated. 

3.3.1.D.1 3.3.1.D.1 3.3.1.D.1 Yes TSTF-505 changes are incorporated for the actions 
applicable to the BWD and BYR TS. 

3.3.1.E.1 3.3.1.E.1 3.3.1.E.1 Yes TSTF-505 changes are incorporated. 

3.3.1.L.1 3.3.1.K.1 3.3.1.K.1 Yes TSTF-505 changes are incorporated. 

[NEW TS] [NEWTS] [NEWTS] No The BWD and BYR TS do not currently contain this 
3.3.1.M.1 3.3.1.L.1 3.3.1.L.1 TS. This new TS Condition will be added 

consistent with TSTF-505. 

3.3.1.N .................. .................. The BWD and BYR TS do not contain this TS . 
Therefore, a change is not proposed to the TS. 

3.3.1.0 --------- --------- The BWD and BYR TS do not contain this TS. 
Therefore, a change is not proposed to the TS. 

3.3.1.P.1 3.3.1.V.1 3.3.1.V.1 Yes TSTF-505 changes are incorporated. The wording 
of TSTF-505 varies from BWD and BYR TS (i.e., 
TS refer to One Reactor Coolant Pump (RCP) 
Breaker Position channel "(per train)" rather than 
the "(Single Loop)" as contained in TSTF-505). 

Page 1 



Tech St;1ec Descrit;1tion 

Required Action and associated 
Completion Time of Condition V 
not met. 

One Turbine Trip Channel 
Inoperable. 

Required Action and associated 
Completion Time of Condition N not 
met. 

One train inoperable. 

One RTB train inoperable. 

One or more channels inoperable. 

One or more channels inoperable. 

Required Action and associated 
Completion Time of Condition S 
not met. 

One trip mechanism inoperable for 
one RTB. 

Required Action and associated 
Completion Time of Condition B, D, 
E, 0, P, Q, R, or T not met. 

ESFAS Instrumentation 

One channel inoperable. 

One train inoperable. 

One channel inoperable. 

ATTACHMENT 4 
Cross-Reference of TSTF-505 and 

Braidwood and Byron Technical Specifications 

TSTF-505 BWD BYR 8QQ!y Comments 
TS TS TS RICT? 

[NEWTS] [NEWTS] [NEWTS] No The BWD and BYR TS do not currently contain this 
3.3.1.Q.1 3.3.1.W.1 3.3.1.W.1 TS. This new TS Condition will be added 

consistent with TSTF-505. 

3.3.1.R.1 3.3.1.M.1 3.3.1.M.1 Yes TSTF-505 changes are incorporated. 

[NEWTS] [NEWTS] [NEWTS] No The BWD and BYR TS do not currently contain this 
3.3.1.S.1 3.3.1.N.1 3.3.1.N.1 TS. This new TS Condition will be added 

consistent with TSTF-505. 

3.3.1.T.1 3.3.1.0.1 3.3.1.0.1 Yes TSTF-505 changes are incorporated. 

3.3.1.U.1 3.3.1.P.1 3.3.1.P.1 Yes TSTF-505 changes are incorporated. 

3.3.1.V.1 3.3.1.Q.1 3.3.1.Q.1 Yes TSTF-505 changes are incorporated (not in RICT 
scope). 

3.3.1.W.1 3.3.1.R.1 3.3.1.R.1 Yes TSTF-505 changes are incorporated (not in RICT 
scope). 

[NEWTS] [NEWTS] [NEWTS] No The BWD and BYR TS do not currently contain this 
3.3.1.X.1 3.3.1.S.1 3.3.1.S.1 TS. This new TS Condition will be added 

consistent with TSTF-505. 

3.3.1.Y.1 3.3.1.T.1 3.3.1.T.1 Yes TSTF-505 changes are incorporated. 

3.3.1.Z.1 [NEWTS] [NEWTS] No The BWD and BYR TS do not currently contain this 
3.3.1.W 3.3.1.W TS. This new TS Condition will be added 

consistent with TSTF-505. 

3.3.2 3.3.2 3.3.2 

3.3.2.B.1 3.3.2.B.1 3.3.2.B.1 Yes TSTF-505 changes are incorporated. 

3.3.2.C.1 3.3.2.C.1 3.3.2.C.1 Yes TSTF-505 changes are incorporated. 

3.3.2.D.1 3.3.2.D.1 3.3.2.D.1 Yes TSTF-505 changes are incorporated. 
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Tech SE!ec DescriE!tion 

One Containment Pressure Channel 
inoperable. 

One train inoperable. 

One channel inoperable. 

One channel inoperable. 

One Main Feedwater Pumps trip 
channel inoperable. 

One channel inoperable. 

Required Action and associated 
Completion Time of Conditions B, C, 
or Knot met. 

Required Action and associated 
Completion Time of Conditions D, E, 
or G not met. 

Required Action and associated 
Completion Time of Condition I not 
met. 

ATTACHMENT 4 
Cross-Reference of TSTF-505 and 

Braidwood and Byron Technical Specifications 

TSTF-505 BWD BYR 8lm.!.Y Comments 
TS TS TS RICT? 

3.3.2.E.1 3.3.2.E.1 3.3.2.E.1 Yes TSTF-505 changes are incorporated (not in RICT 
scope). 

3.3.2.G.1 3.3.2.G.1 3.3.2.G.1 Yes TSTF-505 changes are incorporated. 

3.3.2.H.1 --------- --------- No The Conditions and Required Actions for Condition 
H of TS 3.3.2 vary between the BWD and BYR TS 
and TSTF-505. Therefore, a change is not 
proposed to the BWD and BYR TS. 

3.3.2.1.1 3.3.2.1.1 3.3.2.1.1 Yes TSTF-505 changes are incorporated. 

3.3.2.J.1 --------- --------- No The BWD and BYR TS do not contain this TS. 
Therefore, a change is not proposed to the TS. 

3.3.2.K.1 3.3.2.K.1 3.3.2.K.1 Yes TSTF-505 changes are incorporated. The wording 
of TSTF-505 varies from BWD and BYR TS (i.e., 
BWD and BYR TS 3.3.2 RA K.1 states, "Place 
channel in trip" where the TSTF-505 TS 3.3.2 RA 
K.1 states, "Place channel in bypass." 

[NEWTS] [NEW TS] [NEWTS] No The BWD and BYR TS do not currently contain this 
3.3.2.M.1 3.3.2.M.1 3.3.2.M.1 example. This new TS Condition will be added 
3.3.2.M.2 3.3.2.M.2 3.3.2.M.2 consistent with TSTF-505. 

[NEW TS] [NEWTS] [NEWTS] No The BWD and BYR TS do not currently contain this 
3.3.2.N.1 3.3.2.N.1 3.3.2.N.1 example. This new TS Condition will be added 
3.3.2.N.2 3.3.2.N.2 3.3.2.N.2 consistent with TSTF-505. 

[NEWTS] [NEWTS] [NEWTS] No The BWD and BYR TS do not currently contain this 
3.3.2.0.1 3.3.2.0.1 3.3.2.0.1 example. This new TS Condition will be added 

consistent with TSTF-505. 
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Tech SE!ec DescriE!tion 

Loss of Powe~ (LOP) Diesel 
Generator (DG) Start 
Instrumentation 

One or more Functions with one 
channel on one or more buses 
inoperable. 

One or more Functions with two 
channels on one or more buses 
inoperable. 

Pressurizer Power Operated Relief 
Valves (PORVs) 

One PORV inoperable and not 
capable of being manually cycled. 

One block valve inoperable. 

ECCS-Operating. 

One train inoperable. 

Containment Air Locks 

One or more containment air locks 
inoperable for reasons other than 
Condition A or 8. 

Containment Isolation Valves 

ATTACHMENT 4 
Cross-Reference of TSTF-505 and 

Braidwood and Byron Technical Specifications 

TSTF-505 BWD BYR .8Jm.!.y Comments 
TS TS TS RICT? 

·. 3.3.5 3.3.5. 3·.3.5 

3.3.5.A.1 3.3.5.A.1 3.3.5.A.1 Yes TSTF-505 changes are incorporated. 

3.3.5.8.1 3.3.5.8.1 3.3.5.8.1 Yes TSTF-505 changes are incorporated. 

3.4.11 3.4.11 3A11 

3.4.11.8.3 3.4.11.8.3 3.4.11.8.3 Yes TSTF-505 changes are incorporated. 

3.4.11.C.2 3.4.11.C.2 3.4.11.C.2 Yes TSTF-505 changes are incorporated. 
.. 

3.5.2 3.5.2 3.5.2 Yes· Condition C is a default Condition and is 
therefore excluded. 

3.5.2.A.1 3.5.2.A.1 3.5.2.A.1 Yes TSTF-505 changes are incorporated. 
The wording of TSTF-505 varies from 8WD and 
8YR TS (i.e., TS refer to One train inoperable, and 
TSTF-505 refers to One or more trains inoperable. 

3.6:2 3.6.2 3.6.2 

3.6.2.C.3 3.6.2.C.3 3.6.2.C.3 Yes TSTF-505 changes are incorporated. 

3.6~3 3.6.3 3.6.3 

' 
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Tech SQec DescriQtion 

One or more penetration flow paths 
with one containment isolation valve 
inoperable except for purge valve 
leakage not within limit. 

One or more penetration flow paths 
with one containment isolation valve 
inoperable. 

, Main Steam,.lsolaUo_n Valves 
(MSIVs) 

One MSIV actuator train inoperable. 

Two MSIVs each with one actuator 
train inoperable such that the 
inoperable actuator trains are in 
different ESF Divisions. 

One MSIV inoperable in MODE 1. 

Ste_am·Generator (SG) Power 
Operated Relief, Valves 

One SG PORV line inoperable. 

Two or more SG PORV lines 
inoperable. 

Auxiliary Feedwater (AF) System 

ATTACHMENT 4 
Cross-Reference of TSTF-505 and 

Braidwood and Byron Technical Specifications 

TSTF-505 BWD BYR 8.lm.!.Y Comments 
TS TS TS RICT? 

3.6.3.A.1 3.6.3.A.1 3.6.3.A.1 Yes TSTF-505 changes are incorporated. 
The wording of TSTF-505 varies from BWD and 
BYR TS (i.e., TS refer to One or more penetration 
flow paths with one containment isolation valve 
inoperable except for purge valve leakage not 
within limit, and TSTF-505 refers to One or more 
penetration flow paths with one containment 
isolation valve inoperable. 

3.6.3.C.1 3.6.3.C.1 3.6.3.C.1 Yes TSTF0505 changes are incorporated. 

. . .. 
3.7;2. 3·;7;2 3·,"?,2 

--------- 3.7.2.A.1 3.7.2.A.1 Yes This is a BWD and BYR-specific condition with 
restoration action and a completion time of 7 days. 
EGC proposes to apply a RICT to the existing BWD 
and BYR TS 3.7.2, Action A.1. 

.............. 3.7.2.B.1 3.7.2.B.1 Yes This is a BWD and BYR-specific condition with 
restoration action and a completion time of 72 
hours. EGC proposes to apply a RICT to the 
existing BWD and BYR TS 3.7.2, Action B.1. 

3.7.2.A.1 3.7.2.F.1 3.7.2.F.1 Yes TSTF-505 changes are incorporated. 

3.7.4· 3.7A . 3.7;4 

3.7.4.A.1 3.7.4.A.1 3.7.4.A.1 Yes TSTF-505 changes are incorporated. 

3.7.4.B.1 3.7.4.B.1 3.7.4.B.1 Yes TSTF-505 changes are incorporated. 

.. - .. _. . 
3.7.5 3.7.5, '3.7.5 

Page 5 

.. 



Tech S(;!ec Descri[;!tion 

One AF train inoperable. 

Component Cooling Water (CCW) 
System 

One CC flow path inoperable. 

One required CC pump inoperable. 

Essential S.ervice Water (SX) 
System 

One unit-specific SX train 
inoperable. 

ATTACHMENT 4 
Cross-Reference of TSTF-505 and 

Braidwood and Byron Technical Specifications 

TSTF-505 BWD BYR 8Jm.!.y Comments 
TS TS TS RICT? 

3.7.5.B.1 3.7.5.A.1 3.7.5.A.1 Yes TSTF-505 changes are incorporated. 

The wording of TSTF-505 varies from BWD and 
BYR TS (i.e., TS refer to One AF train inoperable, 
and TSTF-505 refers to One AF train inoperable in 
MODE 1, 2, or 3 [for reasons other than 
Condition A]. 

3.7.7 ,3.7.7 3.7.7 

3.7.7.A.1 3.7.7.A.1 3.7.7.A.1 Yes TSTF-505 changes are incorporated. 

The wording of TSTF-505 varies from BWD and 
BYR TS (i.e., TS refer to One CC flow path 
inoperable, and TSTF-505 refers to One CCW train 
inoperable. However, one CC flow path inoperable 
and/or one required CC pump inoperable are 
bounded by one component cooling water system 
train inoperable. 

3.7.7.A.1 3.7.7.B.1 3.7.7.B.1 Yes TSTF-505 changes are incorporated. 

The wording of TSTF-505 varies from BWD and 
BYR TS (i.e., TS refer to One required CC pump 
inoperable; TSTF-505 has no comparable TS other 
than Condition A. However, one CC flow path 
inoperable and/or one required CC pump 
inoperable are bounded by one component cooling 
water system train inoperable. 

3.7.8 3.7.8 . 3.7.8. 

3.7.8.A.1 3.7.8.A.1 3.7.8.A.1 Yes TSTF-505 changes are incorporated. 

Page 6 



Tech SQec DescriQtion 

Opposite-unit SX train inoperable. 

Ultimate Heat Si nit .(UHS) 

One required SXCT fan inoperable. 

One or more basin level(s) < 60%. 

AC Sources- Operating 

One or more buses with one 
required qualified circuit inoperable. 

One required DG inoperable. 

One or more buses with two required 
qualified circuits inoperable. 

ATTACHMENT 4 
Cross-Reference of TSTF-505 and 

Braidwood and Byron Technical Specifications 

TSTF-505 BWD BYR ~ Comments 
TS TS TS RICT? 

.................. 3.7.8.B.1 3.7.8.B.1 Yes TSTF-505 changes are incorporated. 

The wording of TSTF-505 varies from BWD and 
BYR TS (i.e., The B/B TS include one opposite-unit 
SX train for unit-specific support. Condition B is 
included to capture this in the B/B TS but does not 
appear in the TSTF.) 

_3.7.9 3:7.9 3.7.9 

--------- .................. 3.7.9.B.2 Yes TS 3.7.9 for Byron Station only. 

This is a Byron-specific Condition with restoration 
action (i.e., restore required SXCT fan to 
OPERABLE status) and a completion time of 72 
hours. EGC proposes to apply a RICT to the 
existing Byron TS 3.7.9, Action B.2. 

.................. --------- 3.7.9.E.1 Yes TS 3.7.9 for Byron Station impacted only. 

This is a Byron-specific Condition with restoration 
action (i.e., restore both basin levels to>= 60%} 
and a completion time of 6 hours. EGG proposes 
to apply a RICT to the existing Byron TS 3.7.9, 
Action E.1. 

3.8.1 3.8.1 3.8.1 

' 
3.8.1.A.3 3.8.1.A.2 3.8.1.A.2 Yes TSTF-505 changes are incorporated. 

Text deleted from Completion Time for Condition A 
addressed by EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

3.8.1.B.4 3.8.1.B.5 3.8.1.B.5 Yes TSTF-505 changes are incorporated. 

Text deleted from Completion Time for Condition A 
addressed by EGG LAR to Adopt TSTF-439 
submitted November 1, 2018. 

3.8.1.C.2 3.8.1.D.1 3.8.1.D.1 Yes TSTF-505 changes are incorporated. 
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Tech S1:1ec Descri1:1tion 

One DG inoperable and one or more 
buses with one required qualified 
circuit inoperable 

OR 

One DG inoperable and one bus with 
two required qualified circuits 
inoperable. 

[?C Sources- Operating 

.. ' 

One battery charger inoperable. 

One DC electrical power division 
crosstied to opposite-unit DC 
electrical power subsystem that has 
an inoperable battery charger, while 
opposite unit is in MODE 1, 2, 3, 
or 4. 

One DC electrical power division 
crosstied to opposite-unit DC 
electrical power subsystem with an 
inoperable source, while opposite 
unit is in MODE 5, 6, or defueled. 

One DC electrical power subsystem 
inoperable for reasons other than 
Condition A, B, or C. 

Inverters- Oper~ting 

One instrument bus inverter 
inoperable. 

Distrib.ution Systems 0P,eratii:ig 

ATTACHMENT 4 
Cross-Reference of TSTF-505 and 

Braidwood and Byron Technical Specifications 

TSTF-505 BWD BYR ~ Comments 
TS TS TS RICT? 

3.8.1.D.1 3.8.1.E.1 3.8.1.E.1 Yes TSTF-505 changes are incorporated. 
3.8.1.D.2 3.8.1.E.2 3.8.1.E.2 

- ' 
3.8.4 3.8.4 -3.8.4. 

3.8.4.A.3 3.8.4.A.4 3.8.4.A.4 Yes TSTF-505 changes are incorporated. 

--------- 3.8.4.B.1 3.8.4.B.1 Yes TSTF-505 changes are incorporated. 

--------- 3.8.4.C.2 3.8.4.C.2: Yes TSTF-505 changes are incorporated. 

3.8.4.C.1 3.8.4.D.1 3.8.4.D.1 Yes TSTF-505 changes are incorporated. 

3.8.7 3.8.(' 3;8.7· 

3.8.7.A.1 3.8.7.A.1 3.8.7.A.1 Yes TSTF-505 changes are incorporated. 

•,' 

. 3.8.9 :·:3,8.9 ··3;8:~.--
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Tech S2ec Descri2tion 

One AC electrical power distribution 
subsystem inoperable. 

One AC instrument bus electrical 
power distribution subsystem 
inoperable. 

One DC electrical power distribution 
subsystem inoperable. 

Programs and ·Mai:iuals 

Programs and Manuals 

ATTACHMENT 4 
Cross-Reference of TSTF-505 and 

Braidwood and Byron Technical Specifications 

TSTF-505 BWD BYR 8lm.!.Y Comments 
TS TS TS RICT? 

3.8.9.A.1 3.8.9.A.1 3.8.9.A.1 Yes TSTF-505 changes are incorporated. 

Text deleted from Completion Time for Condition A 
addressed by EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

3.8.9.B.1 3.8.9.B.1 3.8.9.B.1 Yes TSTF-505 changes are incorporated. 

Text deleted from Completion Time for Condition A 
addressed by EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

3.8.9.C.1 3.8.9.C.1 3.8.9.C.1 Yes TSTF-505 changes are incorporated. 

Text deleted from Completion Time for Condition A 
addressed by EGC LAR to Adopt TSTF-439 
submitted November 1, 2018. 

5.5 5.5.20 5.5.20 

5.5.18 [NEWTS] [NEWTS] No The BWD and BYR TS do not currently contain this 
5.5.20 5.5.20 program. The new RICT Program will be added to 

the BWD and BYR TS 5.5.20 consistent with TSTF-
505. 
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License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk.:.lnformed 

Extended Completion Times - RITSTF Initiative 4b" 

Braidwood and Byron RICT Program PRA Implementation Items 



ATTACHMENT 5 
Braidwood and Byron RICT Program PRA Implementation Items 

The table below identifies the items that are required to be completed prior to implementation of 
the Risk Informed Completion Time (RICT) Program at Braidwood Station, Units 1 and 2, and 
Byron Station, Units 1 and 2. All issues identified below will be addressed and any associated 
changes will be made, focused-scope peer reviews will be performed on changes that are PRA 
upgrades as defined in the PRA standard (ASME/ANS RA-Sa-2009, as endorsed by RG 1.200, 
Revision 2), and any findings will be resolved and reflected in the PRA of record prior to 
implementation of the RICT Program. 

Source Description 

ADAMS The internal events and fire PRA models will be updated to versions that 
Accession No. include the updated HVAC modeling prior to implementing the R_isk 
ML 18165A 181 Informed Completion Time (RICT) Program at Braidwood and Byron. 

50.69 RAI 3.a 

ADAMS Where breaker coordination could not be confirmed for a unit, the 
Accession No. applicable model is being updated so that load side cables are 
ML 18165A 181 designated as causing the loss of the associated power supply. The 

50.69 RAI 3.b 
FPRA models for Byron and Braidwood will be updated to incorporate 
failures required to account for instances where breaker coordination 
cannot be confirmed prior to implementing the Risk Informed Completion 
Time (RICT) Program at Braidwood and Byron. 

ADAMS Identification of all wall mounted panel configurations with four or more 
Accession No. switches will be completed and any resulting changes to the Byron and 
ML 18165A 181 Braidwood FPRA models to incorporate the impact of these panels will 

50.69 RAI 3.d 
be made prior to implementing the Risk Informed Completion Time 
(RICT) Program at Braidwood and Byron. 

ADAMS The Byron and Braidwood FPRA models that will be used for Risk 
Accession No. Informed Completion Time (RICT) Program implementation at 
ML 18165A 181 Braidwood and Byron will include a new sump clogging value consistent 

50.69 RAI 3.e 
with the WCAP-16362-NP guidance. 

ADAMS The Byron and Braidwood Fire PRAs to be used to support the 
Accession No. implementation of the Risk Informed Completion Time (RICT) Program 
ML 18165A 181 at Braidwood and Byron will retain a 1 E-06 joint HEP floor value and 

50.69 RAI 8.c 
justification will be included in the Fire PRA documentation for specific 
HEP combinations for which a value of less than 1 E-05 is used. 

ADAMS The additional failure contribution of the Westinghouse RCP Shutdown 
Accession No. Seal Bypass failure mode will be added to the Byron and Braidwood 
ML 18165A181 Internal Events and Fire PRA models prior to implementing the Risk 

50.69 RAI 11 
Informed Completion Time (RICT) Program at Braidwood and Byron. 



ATTACHMENT 6 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Proposed Renewed Facility Operating License (RFOL) Changes (Mark-Ups) 

Braidwood Unit 1 RFOL Page 1 (no changes) and Page 7 
Braidwood Unit 2 RFOL Page 1 (no changes) and Page 7 

Byron Unit 1 RFOL Page 1 (no changes) and Page 7 
Byron Unit 2 RFOL Page 1 (no changes) and Page 7 

INSERTS 



ATTACHMENT 6 
Proposed Renewed Facility Operating License (RFOL) Changes - Mark-Ups 

INSERT 1 

(15) Adoption of Risk Informed Completion Times TSTF-505, Revision 2, "Provide Risk
Informed Extended Completion Times -RITSTF Initiative 4b" 

Exelon is approved to implement TSTF-505, Revision 2, modifying the Technical 
Specification requirements related to Completion Times (CT) for Required Actions to 
provide the option to calculate a longer, risk-informed CT (RICT). The methodology for 
using the new Risk-Informed Completion Time Program is described in NEI 06-09-A, 
"Risk-Informed Technical Specifications Initiative 4b, Risk-Managed Technical 
Specifications (RMTS) Guidelines," Revision 0, which was approved by the NRC on 
May 17, 2007. 

Exelon will complete the implementation items listed in Attachment 5 of Exelon letter to 
the NRC dated December##, 2018, prior to implementation of the RICT Program. All 
issues identified in the attachment will be addressed and any associated changes will be 
made, focused-scope peer reviews will be performed on changes that are PRA 
upgrades as defined in the PRA standard (ASME/ANS RA-Sa-2009, as endorsed by 
RG 1.200, Revision 2), and any findings will be resolved and reflected in the PRA of 
record prior to implementation of the RICT Program. 

INSERT2 

(13) Adoption of Risk Informed Completion Times TSTF~505, Revision 2, "Provide Risk
Informed Extended Completion Times -RITSTF Initiative 4b" 

Exelon is approved to implement TSTF-505, Revision 2, modifying the Technical 
Specification requirements related to Completion Times (CT) for Required Actions to 
provide the option to calculate a longer, risk-informed CT (RICT). The methodology for 
using the new Risk-Informed Completion Time Program is described in NEI 06-09-A, 
"Risk-Informed Technical Specifications Initiative 4b, Risk-Managed Technical 
Specifications (RMTS) Guidelines," Revision 0, which was approved by the NRC on 
May 17, 2007, 

Exelon will complete the implementation items listed in Attachment 5 .of Exelon letter to 
the NRC dated December##, 2018, prior to implementation of the RICT Program. All 
issues identified in the attachment will be addressed and any associated changes will be 
made, focused-scope peer reviews will be performed on changes that are PRA 
upgrades as defined in the PRA standard (ASME/ANS RA-Sa-2009, as endorsed by 
RG 1.200, Revision 2), and any findings will be resolved and reflected in the PRA of 
record prior to implementation of the RICT Program. 
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ATTACHMENT 6 
Proposed Renewed Facility Operating License (RFOL) Changes - Mark-Ups 

INSERT3 

(25) Adoption of Risk Informed Completion Times TSTF-505, Revision 2, "Provide Risk
Informed Extended Completion Times -RITSTF Initiative 4b" 

Exelon is approved to implement TSTF-505, Revision 2, modifying the Technical 
Specification requirements related to Completion Times (CT) for Required Actions to 
provide the option to calculate a longer, risk-informed CT (RICT). The methodology for 
using the new Risk-Informed Completion Time Program is described in NEI 06-09-A, 
"Risk-Informed Technical Specifications Initiative 4b, Risk-Managed Technical 
Specifications (RMTS) Guidelines," Revision O, which was approved by the NRC on 
May 17, 2007. 

Exelon will complete the implementation items listed in Attachment 5 of Exelon letter to 
the NRC dated December##, 2018, prior to implementation of the RICT Program. All 
issues identified in the attachment will be addressed and any associated changes will be 
made, focused-scope peer reviews will be performed on changes that are PRA 
upgrades as defined in the PRA standard (ASME/ANS RA-Sa-2009, as endorsed by 
RG 1.200, Revision 2), and any findings will be resolved and reflected in the PRA of 
record prior to implementation of the RICT Program. 

INSERT4 

(14) Adoption of Risk Informed Completion Times TSTF-505, Revision 2, "Provide Risk
Informed Extended Completion Times -RITSTF Initiative 4b" 

Exelon is approved to implement TSTF-505, Revision 2, modifying the Technical 
Specification requirements related to Completion Times (CT) for Required Actions to 
provide the option to calculate a longer, risk-informed CT (RICT). The methodology for 
using the new Risk-Informed Completion Time Program is described in NEI 06-09-A, 
"Risk-Informed Technical Specifications Initiative 4b, Risk-Managed Technical 
Specifications (RMTS) Guidelines," Revision 0, which was approved by the NRC on 
May 17, 2007. 

Exelon will complete the implementation items listed in Attachment 5 of Exelon letter to 
the NRC dated December##, 2018, prior to implementation of the RICT Program. All 
issues identified in the attachment will be addressed and any associated changes will be 
made, focused-scope peer reviews will be performed on changes that are PRA 
upgrades as defined in the PRA standard (ASME/ANS RA-Sa-2009, as endorsed by 
RG 1.200, Revision 2), and any findings will be resolved and reflected in the PRA of 
record prior to implementation of the RICT Program. 

2 



ATTACHMENT 7 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Evaluation of Instrumentation and Control Systems 



ATTACHMENT 7 
Evaluation of Instrumentation and Control Systems 

Braidwood Station and Byron Station (BWD and BYR) Technical Specifications (TS) 3.3, 
"INSTRUMENTATION," LCOs were developed to assure that the BWD and BYR facilities 
maintain necessary redundancy and diversity, comply with the "single failure" design criterion as 
defined in IEEE-279-1971 and diversity requirements as defined in Appendix A, General Design 
Criteria for Nuclear Power Plants" (GDC), to Part 50 of 1 O CFR, GDC-22, "Protection System 
Independence." 

Included below is a description of the redundant means available to mitigate accidents for which 
each identified Instrumentation and Control function defined in TS 3.3 is designed to prevent. 

Reactor Trip System CRTS) 

Reference: TS 3.3.1, Reactor Trip System (RTS) Instrumentation 

The RTS design creates defense-in-depth due to the redundancy of the channels for each 
Function. 

• Each Function has multiple channels. 
• Each Function will cause a reactor trip with 1/2, 2/3 or 2/4 tripped signals. 
• A bypassed channel does not trip. It reduces the number of total available channels 

by 1, from 2/4 to 2/3. 
• When applicable, if 1 channel in the Function is out of service, then the 1 channel can be 

placed in trip, reducing the redundancy from 2/4 to 1/3. 

Diverse inputs trip the reactor (UFSAR Table 7.2-1) 
• High neutron flux (low setting) - 2/4 
• High neutron flux (high setting) - 2/4 
• Intermediate range neutron flux - 1/2 
• Source range neutron flux - 1/2 
• Power range high positive neutron flux rate - 2/4 
• Overtemperature 8. T - 2/4 
• Overpower 8.T - 2/4 
• Pressurizer low pressure - 2/4 
• Pressurizer high pressure - 2/4 
• Pressurizer high water level - 2/3 
• Low reactor coolant flow - 2/3 in any loop 
• RCP breakers - 2/4 
• Reactor coolant pump bus undervoltage - 2/4 
• Reactor coolant pump underfrequency - 2/4 
• Low-low steam generator water level - 2/4 in any loop 
• Safety injection signal - Coincident with actuation of safety injection 
• Turbine trip (anticipatory) 

o Low trip fluid pressure - 2/3 
o Turbine stop - 4/4 

• Manual - 1 /2 

See UFSAR Table 7.2-4 for accident assumptions 
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ATTACHMENT7 
Evaluation of Instrumentation and Control Systems 

Engineered Safety Features Actuation System (ESFAS) 

Reference: TS 3.3.2, Engineered Safety Feature Actuation System (ESFAS) Instrumentation 

The ESFAS design creates defense-in-depth due to the redundancy of the channels for each 
Function. 

• Each Function has multiple channels. 
• Each Function will cause a reactor trip with 1/2, 2/3 or 2/4 tripped signals. 
• A bypassed channel does not trip. It reduces the number of total available channels 

by 1, from 2/4 to 2/3. 
• When applicable, if 1 channel in the Function is out of service, then the 1 channel can be 

placed in trip, reducing the redundancy from 2/4 to 1/3. 

Inputs create diverse equipment response (UFSAR Table 7.3-1 & 7.3-2, UFSAR Section 7.3.1.1, 
and TS Bases 3.3.2) 

• Safety Injection 
o Manual - 1/2 
o Automatic Actuation Logic and Actuation Relays - 1/2 trains 
o Containment Pressure High - 2/3 
o Steam line Pressure Low - 2/3 in one steam line 
o Pressurizer Pressure Low-2/4 

• Containment Spray 
o Manual - 2/4 
o Automatic Actuation Logic and Actuation Relays - 1/2 trains 
o Containment Pressure High-High-High - 2/4 

• Containment Isolation 
o Manual - 1/2 
o Automatic Actuation Logic and Actuation Relays - 1/2 trains 
o Any automatic SI Signal 
o Containment Pressure Phase B / High-High-High - 2/4 

• Steamline Isolation 
o Manual - 1/1 per loop 
o Automatic Actuation Logic and Actuation Relays - 1/2 trains 
o Steam line Pressure Low - 2/3 in one steam line 
o Containment Pressure High-High - 2/3 
o Steam Pressure Rate High - 2/3 in one steamline 

• Turbine Trip and Feedwater Line Isolation 
o Automatic Actuation Logic and Actuation Relays - 1/2 trains 
o Any SI Signal 
o Steam Generator Level High-High - 2/4 in one Steam Generator 

• Auxiliary Feedwater _ 
o Automatic Actuation Logic and Actuation Relays - 1 /2 trains 
o SG Water Level Low-Low - 2/4 per Steam Generator 
o Any SI Signal 
o Undervoltage Reactor Coolant Pump - 2/4 

• Switchover to Containment Sump 
o Automatic Actuation Logic and Actuation Relays - 1/2 trains 
o Refueling Water Storage Tank Level Low-Low - 2/4 
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ATTACHMENT 7 
Evaluation of Instrumentation and Control Systems 

Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation 

Reference: TS 3.3.5, Loss of Power (LOP) Diesel Generator (bG) Start Instrumentation 

Each diesel generator has a starting control system, initiated either manually or automatically, 
which when energized from the 125-Vdc distribution bus of each diesel generator's own ESF 
division, provides an independent emergency source of power in the event of a complete loss of 
offsite power with sufficient capacity to supply all of the electrical loads which are required for 
reactor safe shutdown either with or without a loss-of-coolant accident (LOCA). (UFSAR 
8.3.1.1.2.2) 

• Controls and circuitry for starting and loading each redundant diesel generator set are 
electrically and physically independent. 

• A diesel generator is automatically started by any one of the following: 
o Automatic safety injection signal 
o Manual safety injection actuation by push buttons 
o Loss of Power (LOP) signal on the 4160-volt ESF bus served by the diesel 

generator (1/2 ESF bus). LOP signal is generated by: 
• Degraded voltage relays if voltage is below 95.8% for a longer time delay 

(2 out of 2 relays), 
• Low degraded voltage relays if voltage is below 78% for a short time 

delay (2 out of 2 relays), 
• Undervoltage relays if voltage is below 70% for a short time delay 

(2 out of 2 relays). 

Diverse inputs start the diesel generators 
• Manual 
• Any SI Signal 
• LOP signal on ESF Bus 
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Extended Completion Times - RITSTF Initiative 4b" 

List of Revised Required Actions to Corresponding PRA Functions 



ENCL0SURE1 
List of Revised Required Actions to Corresponding PRA Functions 

1. Introduction 

Section 4.0, Item 2 of the NRC Final Safety Evaluation (Reference 1 of this Enclosure) for 
NEI 06-09-A, Revision 0-A, Risk-Informed Technical Specifications Initiative 4b, Risk-Managed 
Technical Specifications (RMTS) Guidelines, (Reference 2) identifies the following needed 
content: 

• The license amendment request (LAR) will provide identification of the TS Limiting 
Conditions for Operation (LCOs) and action requirements to which the RMTS will apply. 

• The LAR will provide a comparison of the TS functions to the PRA modeled functions of 
the structures, systems, and components (SSCs) subject to those LCO actions. 

• The comparison should justify that the scope of the PRA model, including applicable 
success criteria such as number of SSCs required, flow rate, etc., are consistent with 
licensing basis assumptions (i.e., 50.46 ECCS flowrates) for each of the TS 
requirements, or an appropriate disposition or programmatic restriction will be provided. 

This enclosure provides confirmation that the Byron and Braidwood Stations (BYR/BWD) PRA 
models include the necessary scope of SSCs and their functions to address each proposed 
application of the Risk-Informed Completion Time (RICT) Program to the proposed scope TS 
LCO Conditions, and provides the information requested for Section 4.0, Item 2 of the NRC 
Final Safety Evaluation. The scope of the comparison includes each of the TS LCO conditions 
and associated required actions within the scope of the RICT Program. The BYR/BWD PRA 
model has the capability to model directly or through use of a bounding surrogate the risk 
impact of entering each of the TS LCOs in the scope of the RICT Program. 

Table E1-1 below lists each TS LCO Condition to which the RICT Program is proposed to be 
applied and documents the following information regarding the TSs with the associated safety 
analyses, the analogous PRA functions and the results of the comparison: 

Column "Tech Spec Description": Lists all of the LCOs and condition statements within 
the scope of the RICT Program. 
Column "SSCs Covered by TS LCO Condition": The SSCs addressed by each action 
requirement. 
Column "Modeled in PRA?": Indicates whether the SSCs addressed by the TS LCO 
Condition are included in the PRA. 
Column "Function Covered by TS LCO Condition": A summary of the required functions 
from the design basis analyses. 
Column "Design Success Criteria": A summary of the success criteria from the design 
basis analyses. 
Column "PRA Success Criteria": The function success criteria modeled in the PRA. 
Column "Comments": Provides the justification or resolution to address any 
inconsistencies between the TS and PRA functions regarding the scope of SSCs and 
the success criteria. Where the PRA scope of SSCs is not consistent with the TS, 
additional information is provided to describe how the LCO condition can be evaluated 
using appropriate surrogate events. Differences in the success criteria for TS functions 
are addressed to demonstrate the PRA criteria provide a realistic estimate of the risk of 
the TS condition as required by NEI 06-09-A, Revision 0-A. 

E1-1 



ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

The corresponding SSCs for each TS LCO and the associated TS functions are identified and 
. compared to the PRA. This description also includes the design success criteria and the 

applicable PRA success criteria. Any differences between the scope or success criteria are 
described in the table. Scope differences are justified by identifying appropriate surrogate 
events which permit a risk evaluation to be completed using the CRMP tool for the RICT 
program. Differences in success criteria typically arise due to the requirement in the PRA 
standard to make PRAs realistic rather than bounding, whereas design basis criteria are 
necessarily conservative and bounding. The use of realistic success criteria is necessary to 
conform to capability Category II of the PRA standard as required by NEI 06-09-A, Revision 0-A. 

Examples of calculated RICT are provided in Table E1-2 for each individual condition to which 
the RICT applies (assuming no other SSCs modeled in the PRA are unavailable). These 
example calculations demonstrate the scope of the SSCs covered by TSs modeled in the PRA. 
RICTs were calculated for both BYR and BWD; however, due to the close similarity between 
Unit 1 and Unit 2 at each site, only the Unit 1 RICT result is shown in Table E1-2. Also note that 
the more limiting of the CDF and LERF RICT result is shown. 

Following 4b implementation, the actual RICT values will be calculated on a plant- and unit
specific basis, using the actual plant configuration and the current revision of the PRA model 

. representing the as-built, as-operated condition of the plant, as required by NEI 06-09-A and the 
NRC safety evaluation, and may differ from the RICTs presented. · 

E1-2 



ENCL0SURE1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD Tech Spec SSCs Covered by Modeled l=unction Covered by PRA 
Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition 

Criteria 

3.3.1.B 3.3.1.B One Manual Two manual Reactor Yes Reactor Trip One of two reactor trip Same (Note 4) 
Reactor Trip Trip Channels Initiation channels 
channel 
inoperable. 

3.3.1.D 3.3.1.D One Power Four Power Range Yes Reactor Trip Two of four channels Same (Notes 1 and 2) 
Range Neutron Neutron Flux-High Initiation 
Flux-High sensors 
channel 
inoperable. 

3.3.1.E 3.3.1.E One channel Power Range Flux Yes Reactor Trip Two of four channels Same The functions Power 
inoperable. (Low, High), Initiation Range Neutron 

Overtemperature ~ T, Flux-High Positive 
Overpower ~T. Rate, Power-Range 
Pressurizer Pressure- Neutron Flux - Low, 
High, SG Water Level Pressurizer 
Low-Low) Pressure - High are 

not explicitly 
modeled in PRA, but 
loss of the 
associated channel 
will be used as a 
conservative 
surrogate in the 
RICT calculation. 
(Notes 1 and 2) 
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ENCL0SURE1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled i=unction Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition 

Criteria 

3.3.1.K 3.3.1.K One channel RCPs (Undervoltage, Yes Reactor Trip Two of four channels; Two of four (Notes 1 and 2) 
inoperable. Underfrequency) (per Initiation Pressurizer Pressure Low channels 

train), Pressurizer 2 of 3; RC Flow Low 2 of 3 
(Pressure Low, Water 
Level-High), Reactor 
Coolant Flow-Low (per 
loop) 

3.3.1.M 3.3.1.M One Turbine Emergency Trip Yes Reactor Trip Two of Three Electro- Same (Notes 1 and 2) 
Trip channel Header Pressure Trip Initiation Hydraulic (EH) Fluid 
inoperable. (three sensors), Pressure switches OR 

Turbine Throttle Valve Four of Four Turbine 
Closure (four sensors) Throttle Valve limit 

switches 

3.3.1.0 3.3.1.0 One train SI Input from ESFAS, Yes Reactor Trip One of two trains Same (Note 3) 
inoperable. Automatic Trip logic Initiation 

3.3.1.P 3.3.1.P One RTB train Reactor Trip Breakers Yes Reactor Trip One of two RTBs open Same (Note 5) 
inoperable. and Bypass Breakers Initiation 

3.3.1.T 3.3.1.T One trip RTB Undervoltage and Yes Reactor Trip One trip mechanism Same (Notes 3 and 4) 
mechanism Shunt Trip Initiation 
inoperable for Mechanisms 
one RTB. 
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ENCL0SURE1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD Tech Spec SSCs Covered by Modeled i:unction Covered by PRA 
Tech Tech Design Success Criteria Success Comments 
Spec Spec 

Description TS LCO Condition in PRA TS LCO Condition Criteria 

3.3.1.V 3.3.1.V One Reactor Reactor Coolent Pump Yes Reactor Trip Two of four channels Same (Notes 1 and 2) 
Coolent Pump (RCP) Breaker Initiation 
(RCP) Breaker Position channels 
Position channel 
(per train) 
inoperable. 

3.3.2.B 3.3.2.B One channel Manual Initiation (SI, Yes ESF Actuation SI/Cl Phase A: Actuation Same (Notes 1 and 2) 
inoperable. CS, Cl (Phase A and to one of two trains 

B Isolation)) 
CS/Cl Phase B: Actuation 
to two of two trains at one 
of two panels 

3.3.2.C 3.3.2.C One train Automatic Actuation Yes ESF Actuation One of two trains Same The functions 
inoperable. Logic and Actuation Containment 

Relays (SI, CS, Cl Isolation - Phase B 
(Phase A and B Isolation - Automatic 
Isolation, Switchover Actuation Logic and 
to Containment Sump) Actuation Relays are 

not explicitly 
modeled in PRA, but 
loss of the 
associated channel 
will be used as a 
conservative 
surrogate in the 
RICT calculation. 

(Notes 1 and 2) 
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ENCL0SURE1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled l=unction Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition Criteria 

3.3.2.D 3.3.2.D One channel SI (Containment Yes ESF Actuation, P- SI (Containment Pressure- Same The functions Steam 
inoperable. Pressure-High 1, 14: Trips Main High 1 ): two of three Line Isolation -

Pressurizer Pressure- Feed Pumps, Trips 
SI (PZR Pressure Low): 

Containment 
Low, Steam Line Main Turbine, Pressure High-2, 
Pressure Low), Closes Feedwater two of four Steam Line Isolation 

Steam Line Isolation 
Isolation and SI (steam line pressure - Steam Line 

(Containment 
Discharge Valves low): two of three Pressure - Negative 

Rate-High are not 
Pressure-High 2), Steam Line Isolation explicitly modeled in 
Steam Line Pressure (Containment Pressure- PRA, but loss of the 
(Low, Negative Rate- High 2): two of three associated channel 
High), 

Steam Line Pressure will be used as a 
Turbine Trip and (Low, Negative Rate- conservative 
Feedwater Isolation High): two of three surrogate in the 
(SG Water Level-High 

Turbine Trip and 
RICT calculation. 

High- P-14), 
Feedwater Isolation (SG (Notes 1 and 2) 

Auxiliary Feedwater Water Level-High High- P-
(SG Water Level-Low 14): two of four channels 
Low) on any SG 

Auxiliary Feedwater (SG 
Water Level-Low Low): 
two of four channels on 
anySG 
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ENCL0SURE1 
. List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled Function Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec 

Description TS LCO Condition inPRA TS LCO Condition 
Criteria 

3.3.2.G 3.3.2.G One train Automatic Actuation Yes ESF Actuation One of two trains Same 
inoperable. Logic and Actuation 

Relays (Steam Line 
Isolation, Turbine Trip 
and Feedwater 
Isolation, Auxiliary 
Feedwater) 

3.3.2.1 3.3.2.1 One channel Undervoltage Reactor Not ESF Actuation Two of four Same This function is not 
inoperable. Coolant Pump (per explicitly explicitly modeled, 

train) but loss of the 
associated channel 
will be used as a 
conservative 
surrogate in the 
RICT calculation. 

(Notes 1 and 2) 

3.3.2.K 3.3.2.K One channel Switchover to Yes ESF Actuation Two of four Same (Notes l arid 2) 
inoperable. Containment Sump -

Refueling Water 
Storage Tank (RWST) 
Level-Low Low 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled Function Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition 

Criteria 

3.3.5.A 3.3.5.A One or more Sustained Not Diesel Generator - Two of four channels per Same These channels are 
Functions with undervoltage (SUR), explicitly Loss of Voltage bus not explicitly 
one channel on Transient Start as well as 4kV modeled, but DG 
one or more undervoltage (TUR), Bus load shedding fail-to-start will be 
buses or Loss of voltage and initiating and used as a 
inoperable. (LOV) sensors on sequencing. conservative 

s_afety related 4kV surrogate in the 
buses RICT calculation. 

3.3.5.B 3.3.5.B One or more See LCO Condition 3.3.5.A and Note 7 
Functions with 
two channels on 
one or more 
buses 
inoperable. 

3.4.11.B 3.4.11.B One PORV Two PORVS Yes RCS Two PORVs One PORV 
inoperable and depressurization, with One 
not capable of once through core CV pump 
being manually cooling (feed and OR 
cycled. bleed). 

Two 
PORVs 
with One SI 
pump 

3.4.11.C 3.4.11.C One block valve Two PORV block Yes Isolate associated Two PORV Block valves Same 
inoperable. valves PORV closable. 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled i=unction Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition inPRA TS LCO Condition Criteria 

3.5.2.A 3.5.2.A One train Two ECCS trains Yes Emergency make 1 of 2 ECCS pumps (HPSI Same 
inoperable. (HPSI and LPSI pump up to the RCS via and LPSI pump in each 

in each train) injection from the train) 
RWST to the cold 
legs, and 
recirculation from 
the containment 
sump. 

3.6.2.C 3.6.2.C One or more Containment Airlocks Not Containment One of two containment air Same The containment 
containment air explicitly integrity lock doors closed. airlocks are not 
locks inoperable modeled but their 
for reasons unavailability will be 
other than conservatively 
Condition A or analyzed as an early 
8. containment failure 

in the RICT 
calculation. 

3.6.3.A 3.6.3.A One or more Two active or passive Yes Containment One of two isolation Same Selected Cl valves 
penetration flow isolation devices on boundary and devices per penetration are modeled and 
paths with one each fluid penetration minimization of can be used to 
containment line RCS inventory bound the impact of 
isolation valve Loss the failure. 
inoperable 
except for purge 
valve leakage 
not within limit. 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled Function Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition inPRA TS LCO Condition 

Criteria 

3.6.3.C 3.6.3.C One or more See LCO Condition 3.6.3.A 
penetration flow 
paths with one 
containment 
isolation valve 
inoperable. 

3.7.2.A 3.7.2.A One MSIV Main Steam Isolation Yes Isolate Main Steam One MSIV closure per Same 
actuator train Valves (MSIVs) Lines steam generator 
inoperable. 

3.7.2.S 3.7.2.B Two MSIVs See LCO Condition 3.7.2.A 
each with one 
actuator train 
inoperable such 
that the 
inoperable 
actuator trains 
are in different 
ESF Divisions. 

3.7.2.F 3.7.2.F One MSIV See Condition LCO 3.7.2.A 
inoperable in 
MODE 1. 
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ENCL0SURE1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled i=unction Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition 

Criteria 

3.7.4.A 3.7.4.A One SG PORV Steam Generator (SG) Yes Pressure relief and Two of four SG PORVs SGTR: two 
line inoperable. Power Operated Relief plant cooldown of four SG 

Valves (PORV) PORVs 
open 

All 
transients 
and LOCA 
with scram 
and power 
available: 
one of four 
SG PORVs 

3.7.4.B 3.7.4.B Two or more SG See LCO Condition 3.7.4.A 
PORV lines 
inoperable. 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled i:unction Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition Criteria 

3.7.5.A 3.7.5.A One AF train AFW valves, flowpath Yes ' Supply feedwater One of two AF pumps One AF 
inoperable. and pumps to steam supplying 3 SGs pump 

generators to supplying 3 
remove RCS decay SGsOR 
heat One AF 

pump 
supplying 2 
SGs with 
manually 
throttled 
flow OR 
One AF 
pump 
injecting to 
4SGs 
(ATWS) 

3.7.7.A 3.7.7.A One CC flow Two CC trains Yes Heat sink for One of two pumps per unit Same 
path inoperable. comprised of one removing process with Unit O CC HX re-

pump and head tank and operating heat aligned to accident unit 
with associated from safety related 
valves, heat components 
exchanger, 
instrumentation and 
controls. 

3.7.7.B 3.7.7.B One required See LCO Condition 3.7.7.A 
CC pump 
inoperable. 
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ENCL0SURE1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled !=unction Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition 

Criteria 

3.7.8.A 3.7.8.A One unit-specific Two SX trains Yes Supply cooling One of two SX pumps per One of two 
SX train comprised of SX water to sat ety- unit SX pumps 
inoperable. pumps, valves, related equipment on accident 

strainers and heat and equipment for unit, 1 SX 
exhangers safe shutdown pump on 

opposite 
unit with 
crossties 
open. 

3.7.8.B 3.7.8.B Opposite-unit See LCO Condition 3.7.8.A 
SX train 
inoperable. 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled Function Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition 

Criteria 

3.7.9.B N/A One required Circulation of SX water Yes Provide ultimate 6-8 out of 8 fans 4/8 sx Byron Only 
SXCTfan through a mechanical heat sink for SX depending on SX pump tower fans 
inoperable. draft cooling tower to cooling water discharge water at high 

remove heat temperature and if the SX speed with 
trains on each unit are 4/8 riser 
crosstied valves 

8/8 fans with no crosstie 
open (SG 
cooling 
unsuccessf 
ul), or 2/8 
SX tower 
fans at high 
speed with 
2/8 riser 
valves 
open (SG 
cooling 
successful) 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled i=unction Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec 

Description TS LCO Condition in PRA TS LCO Condition 
Criteria 

3.7.9.E N/A One or more Circulation of SX water Not Provide ultimate One basin with level of at One basin The PRA model can 
basin level(s) < through a mechanical explicitly heat sink for SX least 60% with ability use failure of all SX 
60%. draft cooling tower to cooling water to receive makeup to both 

remove heat makeup basins as a 
from: a conservative 
single SX surrogate to 
makeup represent basin level 
pump OR less than 60% in the 
single CW RICT calculation. 
makeup 
pump OR 
both Deep 
Well 
pumps 

3.8.1.A 3.8.1.A One or more Two qualified circuits Yes Provide power from One qualified circuit 
Same 

buses with one between the offsite offsite transmission between the offsite 
required transmission network network to onsite transmission network and 
qualified circuit and the onsite 1 E AC Class one buses. the onsite 1 E AC Electrical 
inoperable. Electrical Power Power Distribution 

Distribution System. System. 

3.8.1.B 3.8.1.B One required Two EDGs capable of Yes Provide power to 1 of 2 EDGs per unit Same 
DG inoperable. supplying onsite 1 E safety related 

AC Electrical Power buses when offsite 
Distribution System power to them is 

lost. 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD Tech Spec SSCs Covered by Modeled i:unction Covered by PRA 
Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition Criteria 

3.8.1.D 3.8.1.D One or more See LCO Condition 3.8.1.A 
buses with two 
required 
qualified circuits 
inoperable. 

3.8.1.E 3.8.1.E OneDG See LCO Condition 3.8.1.B 
inoperable and 
one or more 
buses with one 
required 
qualified circuit 
inoperable. 
OR 
One DG 
inoperable and 
one bus with two 
required 
qualified circuits 
inoperable. 

3.8.4.A 3.8.4.A One battery DC Battery chargers Yes Ensure availability Battery charger for one of Same (Note 6) 
charger of required DC two ESF divisions 
inoperable. power to shut down 

the reactor and 
maintain it in a safe 
condition 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled Function Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec Description TS LCO Condition in PRA TS LCO Condition Criteria 

3.8.4.B 3.8.4.B One DC DC batteries and Yes Ensure availability One of two DC divisions Same (Note 6) 
electrical power battery chargers of required DC 
division power to shut down 
crosstied to the reactor and 
opposite-unit DC maintain it in a safe 
electrical power condition 
subsystem that 
has an 
inoperable 
battery charger, 
while opposite 
unit is in MODE 
1, 2, 3 or 4. 

3.8.4.C 3.8.4.C One DC See LCO Condition 3.8.4.B 
electrical power 
division 
crosstied to 
opposite-unit DC 
electrical power 
subsystem with 
an inoperable 
source, while 
opposite unit is 
in MODE 5, 6, or 
defueled. 
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ENCL0SURE1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-1: In Scope TS/LCO Conditions to Corresponding PRA Functions 

BYR BWD 
Tech Spec SSCs Covered by Modeled i=unction Covered by PRA 

Tech Tech Design Success Criteria Success Comments 
Spec Spec 

Description TS LCO Condition in PRA TS LCO Condition 
Criteria 

3.8.4.D 3.8.4.D One DC DC batteries, battery Yes Ensure availability One of two DC divisions Same (Note 6) 
electrical power chargers, cabling and of required DC 
subsystem controls power to shut down 
inoperable for the reactor and 
reasons other maintain it in a safe 
than Condition condition 
A, B, or C. 

3.8.7.A 3.8.7.A One instrument Four inverters per unit. Yes Provide AC power At least one of Two ESF Same 
bus inverter to vital buses power divisions available 
inoperable. 

3.8.9.A 3.8.9.A One AC Two subsystems Yes Provide power to One of two AC distribution Same 
electrical power safety related subsystems 
distribution equipment. 
subsystem 
inoperable. 

3.8.9.B 3.8.9.B One AC Two subsystems Yes Provide power to One of two AC distribution Same 
instrument bus sat ety related subsystems 
electrical power equipment. 
distribution 
subsystem 
inoperable. 

3.8.9.C 3.8.9.C One DC Two subsystems Yes Ensure availability One of two DC distribution Same (Note 6) 
electrical power of required DC subsystems 
distribution power to shut down 
subsystem the reactor and 
inoperable. maintain it in a safe 

condition 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Notes: 

[1] The reactor protection system is segmented into four distinct but interconnected modules: field transmitters and process 
sensors, Signal Process Control and Protection System, Solid State Protection System (SSPS), and reactor trip switchgears. 
Field transmitters provide measurements of the unit parameters to the Signal Process Control and Protection System via 
separate, redundant channels. The Signal Process Control and Protection System forwards outputs to the SSPS, which 
consists of two redundant trains, to initiate a reactor trip or actuate Engineering Safety Functions. 

[2] Depending on the measured parameter, three or four instrumentation channels are provided to ensure protective action when 
required and to prevent inadvertent isolation resulting from instrumentation malfunctions. The output trip signal of each 
instrumentation channel initiates a trip logic. Failure of any one trip logic does not result in an inadvertent trip. Generally, if a 
parameter is used only for input to the protection circuits, three channels with a two-out-of-three logic are sufficient to provide 
the required reliability and redundancy. If a parameter is used for input to the SSPS and a control function, four channels with 
a two-out-of-four logic are sufficient. 

[3] Each instrumentation channel provides input to both trains of the SSPS, which initiates a reactor trip on one-out-of-two logic. 
Each train of SSPS provides input to the Reactor Trip Breakers {RTBs) by de-energizing the RTB undervoltage coils, which 
trips open the RTBs, tripping the reactor. 
One-out-of-two open RTBs will trip the reactor. 

[4] Each RTB is equipped with a shunt trip device that is energized to trip the RTB open upon receipt of a manual reactor trip 
signal, thus providing a redundant and diverse trip mechanism. Two Manual Reactor Trip channels provide the signal from 
reactor trip switches located in the Main Control Room to the RTBs. 

[5] A trip breaker train consists of all trip breakers associated with a single Reactor Trip System logic train that are racked in, 
closed, and capable of supplying power to the Rod Control System. 

[6] PRA Success Criteria for bleed and feed cooling requires 1 CV pump and 1 PORV or 1 SI pump and 2 PORVs. Each PORV 
requires power from its respective DC division to perform its safety function for feed and bleed. 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-2: In Scope TS/LCO Conditions RICT Estimate 

RICT Estimate1•2•3 

Tech Spec LCO Condition 
BYR BWD 

3.3.1.B One Manual Reactor Trip channel inoperable. 30 days 30 days 

3.3.1.D One Power Range Neutron Flux-High channel inoperable. 30 days 30 days 

3.3.1.E One channel inoperable. 30 days 30 days 

3.3.1.L One channel inoperable. 30 days 30 days 

3.3.1.N One Turbine Trip channel inoperable. 30 days 30 days 

3.3.1.P One train inoperable. 30 days 30 days 

3.3.1.Q One RTB train inoperable. 30 days 30 days 

3.3.1.U One trip mechanism inoperable for one RTB. 30 days 30 days 

3.3.1.W One Reactor Coolent Pump (RCP) Breaker Position channel (per train) inoperable. 30 days 30 days 

3.3.2.B One channel inoperable. 30 days 30 days 

3.3.2.C One train inoperable. 30 days 30 days 

3.3.2.D One channel inoperable. 30 days 30 days 

3.3.2.E One Containment Pressure channel inoperable. 30 days 30 days 

3.3.2.G One train inoperable. 30 days 30 days 

3.3.2.1 One channel inoperable. 30 days 30 days 

3.3.2.K One channel inoperable. 30 days 30 days 

3.3.5.A One or more Functions with one channel on one or more buses inoperable. 30 days 30 days 

3.3.5.B One or more Funcitons with two channels on one or more buses inoperable. 30 days 30 days 

3.4.11.B One PORV inoperable and not capable of being manually cycled. 30 days 30 days 

3.4.11.C One block valve inoperable. 30 days 30 days 

3.5.2.A One train inoperable. 30 days 30 days 

3.6.2.c One or more containment air locks inoperable for reasons other than Condition A or B. 177 hrs 175 hrs 

3.6.3.A 
One or more penetration flow paths with one containment isolation valve inoperable except for 

13 hrs 14 hrs purae valve leakaoe not within limit. 

3.6.3.C One or more penetration flow paths with one containment isolation valve inoperable. 13 hrs 14 hrs 

3.7.2.A One MSIV actuator train inoperable. 30 days 30 days 

3.7.2.B 
Two MSIVs each with one actuator train inoperable such that the inoperable actuator trains are 

30 days 30 days in different ESF Divisions. 

3.7.2.F One MSIV inoperable in MODE 1. 30 days 30 days 

3.7.4.A One SG PORV line inoperable. 30 days 30 days 

3.7.4.B Two or more SG PORV lines inoperable. 30 days 30 days 

3.7.5.A One AF train inoperable. 139 hrs 196 hrs 

3.7.7.A One CC flow path inoperable. 30 days 30 days 

3.7.7.B One required CC pump inoperable. 30 days 30 days 

3.7.8.A One unit-specific SX train inoperable. 30 days 30 days 

3.7.8.B Opposite-unit SX train inoperable. 30 days 30 days 

3.7.9.B One required SXCT fan inoperable. 30 days NIA 

3.7.9.E One or more basin level(s) < 60%. 34 hrs NIA 

3.8.1.A One or more buses with one required qualified circuit inoperable. 30.days 30 days 
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ENCLOSURE 1 
List of Revised Required Actions to Corresponding PRA Functions 

Table E1-2: In Scope TS/LCO Conditions RICT Estimate 

RICT Estimate1•2•3 

Tech Spec LCO Condition 
BYR 

3.8.1.B 

3.8.1.D 

3.8.1.E 

3.8.4.A 

3.8.4.B 

3.8.4.C 

3.8.4.D 

3.8.7.A 

3.8.9.A 

3.8.9.B 

3.8.9.C 

One required DG inoperable. 30 days 

One or more buses with two required qualified circuits inoperable. 30 days 

One DG inoperable and one or more buses with one required qualified circuit inoperable OR 581 hrs 
One DG inoperable and one bus with two required qualified circuits inoperable. 

One battery charger inoperable. 30 days 

One DC electrical power division crosstied to opposite-unit DC electrical power subsystem that 
30 days 

has an inoperable batterv charaer, while oooosite unit is in MODE 1, 2, 3 or 4. 
One DC electrical power division crosstied to opposite-unit DC electrical power subsystem with 

30 days 
an inoperable source, while opposite unit is in MODE 5, 6, or defueled. 

One DC electrical power subsystem inoperable for reasons other than Condition A, B, or C. 38 hrs 

One instrument bus inverter inoperable. 473 hrs 

One AC electrical power distribution subsystem inoperable. 26 hrs 

One AC instrument bus electrical power distribution subsystem inoperable. 109 hrs 

One DC electrical power distribution subsystem inoperable. 38 hrs 

Table E1-2 Notes: 

1. RICTs were calculated for both units at BYR and BWD; however, due to the close 
similarity between the Unit 1 and Unit 2 at each site, only the Unit 1 RICT is shown. 
Following 4b implementation, the actual RICT values will be calculated on a plant- and 
unit-specific basis, using the actual plant configuration and the current revision of the 
PRA model representing the as-built, as-operated condition of the plant, as required by 
NEI 06-09-A, Revision 0-A and the NRC safety evaluation, and may differ from the 
RICTs presented. 

2. RICTs are based on the internal events, internal flood, and internal fire PRA model 
calculations with seismic and high winds CDF and LERF penalties. RICTs calculated to 
be greater than 30 days are capped at 30 days based on NEI 06-09-A, Revision 0-A. 
RICTs not capped at 30 days are rounded to nearest number of hours. 

3. Per NEI 06-09-A, Revision 0-A, for cases where the total CDF or LERF is greater than 
1 E-03/yr or 1 E-04/yr, respectively, the RICT Program will not be entered. 
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List of Revised Required Actions to Corresponding PRA Functions 
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ENCLOSURE 2 
Information Supporting Consistency with Regulatory Guide 1.200, Revision 2 

1. Introduction 

The purpose of this enclosure is to provide information on the technical adequacy of the Byron 
and Braidwood Stations (BYR/BWD) Probabilistic Risk Assessment (PRA) internal events 
model (including internal flooding) and the BYR/BWD Fire PRA model in support of the license 
amendment requests to adopt TSTF-505 Risk-Informed Technical Specifications Initiative 4b, 
Risk-Managed Technical Specifications (RMTS) Guidelines (Reference 1) and Risk Informed 
Completion Time (RICT) (Reference 1 ). 

The current internal events model (including internal flooding) is a combined PRA model that 
represents all the units at both sites (i.e., -BYR Unit 1, BYR Unit 2, BWD Unit 1, and BWD 
Unit 2). The PRA model is built with a common one-top fault tree, including individual basic 
events for both Unit 1 and Unit 2 components. The vast majority of the components for BYR 
and BWD are the same, so the vast majority of the fault tree represents both units at both sites. 
Differences that impact the PRA logic are reflected in the combined PRA fault tree and activated 
by flags to produce site-specific and unit-specific PRA results. 

Separate databases exist for BYR and BWD to reflect different operating experience at each 
site. Separate quantifications are performed for each unit by applying unit-specific flags and the 
appropriate site-specific database, along with site-specific recovery rules. Site-specific, unit
specific cutset results for each unit are produced (i.e., BYR Unit 1, BYR Unit 2, BWD Unit 1, and 
BWD Unit 2). 

The internal flooding PRA in integrated into the internal events model, and similarly reflects 
plant-specific or unit-specific differences through the use of flag events and site-specific 
databases. 

The Fire-PRA is built to integrate with the internal events using this approach. Due to the 
physical differences at the plants that impact the Fire PRA, separate FRANX files are developed 
and applied to produce site-specific results. 

Topical Report NEI 06-09-A, Revision 0-A (Reference 1 ), as clarified by the NRG final safety 
evaluation of this report (Reference 2), defines the technical attributes of a PRA model and its 
associated Configuration Risk Management Program (CRMP) tool required to implement this 
risk-informed application. Meeting these requirements satisfies United States Nuclear 
Regulatory Commission (NRG) Regulatory Guide (RG) 1.174 (Reference 3) requirements for 
risk-informed plant-specific changes to a plant's licensing basis. 

Exelon employs a multi-faceted approach to establishing and maintaining the technical 
adequacy and fidelity of PRA models for all operating Exelon nuclear generation sites. This 
approach includes both a proceduralized PRA maintenance and update process and the use of 
self-assessments and independent Peer Reviews. 

Section 2 of this enclosure describes requirements related to the scope of the BB PRA internal 
events model (including internal flooding). Section 3 addresses the technical adequacy of the 
BB PRA full power internal events (FPIE) model including internal flood for this application. 
Section 4 addresses the technical adequacy of the BB Fire PRA model for this application. 
Section 5 lists references used in the development of this enclosure. 
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Information Supporting Consistency with Regulatory Guide 1.200, Revision 2 

All the PRA models described below have been peer reviewed, and the review and closure of all 
finding-level F&Os from the peer review have been independently evaluated to confirm that the 
associated model changes did not constitute a model upgrade. This review included F&Os that 
were associated with "Met" supporting requirements. No focused-scope peer reviews were 
required or performed as part of the independent F&O closure review. Expectations regarding 
preparation for the review (NEI 05-04, Section 4.2) and conduct of the self-assessment by the 
host utility (NEI 05-04, Section 4.3) were addressed prior to conduct of this review. This 
included documentation by the host utility of resolution of the prior PRA peer review finding-level 
F&Os and preparation of the information required for this independent assessment. The 
documented bases for F&O closure provided by the model development team included a written 
assessment whether the resolution constituted PRA maintenance or PRA upgrade. 

The multi-disciplinary team of eight reviewers meet the independence and relevant peer 
reviewer qualifications requirements in the PRA Standard and related guidance. The 171 F&Os 
were divided into ten review units, each of which was assigned to at least two of the reviewers. 
In general, the review units were based on technical elements, but in some cases the technical 
element was broken up across review units based on the specific content of the F&Os and 
where they fit best. 

Reference 11 provides additional details of the F&O closure rev·iew, including the approach 
taken: 

• The process guidance in NEI 05-04, Section 4.6, was applicable to this review. 
• The independent technical review team reviewed the documented bases for closure of 

the finding-level F&Os prepared by the host utility. 
• The independent technical review team determined whether the finding-level F&Os in 

question had been adequately addressed and could be closed out by consensus. 
• As part of this process each F&O was reviewed regarding whether the closure response 

represented PRA maintenance or a PRA upgrade. 
• Details of the F&O Closure review assessment are documented in Tables A-1 and A-2 of 

the BYR and BWD F&O Closure Technical Report. 
• Appendix C of the BYR and BWD F&O Closure Technical Report provides clarification 

that the completion of the F&O Closure Review resulted in all closed Findings meeting 
Capability Category II (CC-II) for all the applicable supporting requirements (SRs) of 
ASME/ANS RA-Sa-2009 as endorsed by RG 1.200 Revision 2. 

• Section 2.1.4 of the F&O closure report specifically states that the closure review team 
concluded that all SRs where the F&Os have been closed are now MET at CC II. 

Sections 3 and 4 summarize the peer review and peer review Fact and Observation (F&O) 
finding closure reviews of the BB internal events PRA (including internal flooding) and fire PRA 
models, respectively, and also provides the disposition of all open peer review F&O findings 
including the disposition of the open findings relative to this application. 

Note that, for the internal events PRA (including internal flooding), all F&Os apply to both sites 
and units. For the Fire PRA,. all F&Os were evaluated for their applicability to both sites and 
units, and their resolution was applied to both sites and units, as applicable. 
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2. Requirements Related to Scope of BB Internal Events PRA Model (Including Internal 
Flooding) 

Both the BB internal events PRA model and the BB internal fire PRA model are at-power 
models (i.e., they directly address plant configurations during plant modes 1 and 2 of reactor 
operation). The models include both core damage frequency (CDF) and large early release 
frequency (LERF). Internal flooding is included in both the CDF and LERF internal events PRA 
models. 

Note that this portion of the BB PRA model does not incorporate the risk impacts of external 
events. The treatment of seismic risk and other external hazards for this application are 
discussed in Enclosure 4. 

3. Scope and Technical Adequacy of BB Internal Events and Internal Flooding PRA 
Model 

Topical Report NEI 06-09-A requires that the PRA be reviewed to the guidance of NRC RG 
1.200 (Reference 4) for a PRA which meets Capability Category (CC) II for the supporting 
requirements of the American Society of Mechanical Engineers (ASME) / American Nuclear 
Society (ANS) internal events at power PRA Standard (Reference 5). It also requires that 
deviations from these CCs relative to the Risk Informed Completion Time (RICT) Program be 
justified and documented. 

The information provided in this section demonstrates that the BB internal events PRA model 
(including internal flooding) meets the expectations for PRA scope and technical adequacy as 
presented in NRC RG 1.200, Revision 2. 

The Pressurized Water Reactors Owners Group (PWROG) performed a full scope internal 
events PRA and internal flooding PRA peer review of the BB internal events PRA to determine 
compliance with American Society of Mechanical Engineers (ASME) / American Nuclear Society 
(ANS) PRA Standard, RA-S-2008, including the 2009 Addenda A (Reference 5) and NRC RG 
1.200, Revision 2 (Reference 4) in July 2013. This peer review examined the 88011 b 
(Reference 9) Model of Record (MOR) and superseded all prior peer reviews and self
assessments. One peer review was performed which addressed the models for both sites, 
given the use of one model and flags to allow quantification for each site and each unit at each 
site. The majority of the peer review findings were addressed in the 88016a MOR 
(Reference 10). 

An F&O finding closure review of the peer review findings using the 88016a model and 
documentation was performed in February of 2017 (Reference 11). Following that closure 
review, one finding remains open; the disposition of this finding with respect to these 
applications is provided in Table E2-1. Table E2-1 also documents the basis for determination 
that this disposition represents PRA maintenance rather than upgrade, as defined in 
ASME/ANS Standard (Reference 5), in the "Upgrade, Y/N (basis)" Column. The dispositions of 
the remaining finding-level F&Os were accepted by the F&O closure review team as PRA 
maintenance not requiring focused scope review, as documented in Reference 11, section 1.2 

With the disposition of the single open peer review finding, the BB FPIE PRAs meet the 
requirements for PRA technical adequacy for these applications. 
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Table E2-1: 
BYR and BWD FPIE / Internal Flooding PRA Peer Review - Open Facts and Observations - Findings 

Associated SR Topic Status F&O Description F&O Basis Proposed Resolution Disposition Upgrade, Y/N 
Impact to Implementation of RICT 

F&Os (from Peer Review) (from Peer Review) (from Peer Review) (from F&O Closure Review) (basis) 

1035 SY-B12 System Partially Discussion: Recovery Basis for Possible Resolution: Either Further review of HVAC dependencies identified No, new Updated room cooling calculations and survivable 
Resolved actions are included in Significance: model the dependency on the inverters and CVTs as the components most modeling temperature evaluations have been performed 

the model. However, an Potentially slight HVAC or include an HEP susceptible to loss of HVAC. Therefore, cooling added using and indicate support for the current modeling 
HVAC dependency is non-conservatism in on operator action to requirements for the MEER (including Battery previously assumptions for most scenarios for the 

,, 

not included for the system model and restore cooling to rooms, Room, Inverter panel and non-ESF Switchgear reviewed Engineered Safety Feature (ESF) and Non-ESF 
switchgear and battery potentially risk or perform a sensitivity Room) were implemented in the model. methods for Switchgear Rooms. The only identified potential 
rooms. The room significant operator study of the impact of this All el~ctrical equipment rooms were reviewed for systems and impact on the model is for high energy line break 
heatup calculations are action needs to be omission on overall failure of electrical equipment for HELB initiators data analysis. (HELB) scenarios, which are an overall small 
based on 4 hour mission identified. CDF/LERF results and risk with failure of the dampers to close. Initially, for contributor to the baseline risk results. A 
time, with assumption insights. To address H2- the MEER, logic was included for failure of sensitivity calculation that simply inserts new 
that within that period, E2 requirement, Identify operators to provide alternate cooling within 2 HELB-related room cooling requirements shows a 
operators would take local operator action to hours following a HELB initiator with successful small increase in baseline GDF and LERF, but 
action to restore cooling provide alternate cooling damper closure. Battery rooms, ESF switchgear these increases do not trigger consideration of an 
to the rooms. Similar to the inverters rooms as rooms, non-ESF switchgear rooms, etc. do not emergent model update per the Exelon Risk 
issue also was identified an operator action in the need this logic as a review indicates that even Management procedures. Model changes to 
as part of SR H2-E2 HRA Notebook. In without alternate cooling, the equipment will incorporate these additional HELB-related room 
review where local addition, it is provide its PRA function over the entire mission cooling requirements are being tracked in the 
operator actions to recommended to review time (24 hours). For the MEER, loss of normal URE (Updating Requirements Evaluation) 
provide inverter room the Equipment cooling for non-HELB initiators is also modeled database and will be incorporated into the internal 
ventilation cooling (such Survivability Notebook for with loss of cooling ANDed with operator failure events and fire PRA models prior to 
as opening the door and any other required to initiate alternate cooling in several hours (on implementation of TSTF-505. This change does 
installing temporary operator actions that are the order of 9 or more) .. not incorporate new methods and is not expected 
fans) were not identified. not identified. For the HELB with dampers closed, the plants to result in significant changes in the risk results. 
This was identified as a indicated that they would attempt to restore 
necessary operator normal cooling prior to the 2hr point rather than 
action in the Equipment attempt an alternative cooling method. In 
Survivability Notebook to addition, the new damper installations for the 
recover from a failed MEERs automatically re-open the dampers after 
room ventilation cooling the HELB. The fans also receive a re-start 
system. signal. Therefore, for the HELB cases with 

successful damper closures, the model now 
includes damper opening and fan starting 
failures that would restore 'normal' cooling. The 
2-hr operator action is no longer necessary. 
Normal MEER cooling would also apply even for 
HELBs after the fan restart and damper reopen. 

E2-5 



ENCLOSURE 2 
Information Supporting Consistency with Regulatory Guide 1.200, Revision 2 

4. Scope and Technical Adequacy of BB Fire PRA 

The BWD and BYR Fire PRA (FPRA) peer reviews were periormed October 2015 and June 
2015, respectively, using the NEI 07-12 Fire PRA peer review process (Reference 7), the ASME 
/ ANS PRA Standard (Reference 5) and NRC RG 1.200, Revision 2 (Reference 4). These peer 
reviews used the 11 b-FL MO Rs (References 12 and 13) and superseded all prior peer reviews 
and self-assessments. The purpose of this review was to establish the technical adequacy of 
the FPRA for the spectrum of potential risk-informed plant licensing applications for which the 
FPRA may be used. These FPRA peer reviews were full-scope reviews against all technical 
elements in Part 4 of the ASME/ANS PRA Standard, including the Referenced internal events 
supporting requirements (SRs). The peer review noted a number of facts and observations 
(F&Os). A review of the closure of the majority of finding-level F&Os was performed in February 
2017. Ttie finding F&Os which remain open and their disposition with respect to this application 
are provided in Table E2-2. 

Table E2-2 documents the disposition for each finding-level F&O as a potential Upgrade, as 
defined in ASME/ANS Standard (Reference 5), including the basis for the determination that the 
disposition represents PRA maintenance, as opposed to PRA upgrade (in the "Upgrade, Y/N 
(basis)" Column). The dispositions of the finding-level F&Os were accepted by the F&O closure 
review team as PRA maintenance not requiring focused scope review, as documented in 
Reference 11, section 1.2. 

With the disposition of the open peer review findings, the BB FPRAs meet the requirements for 
PRA technical adequacy for these applications. 
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Table E2-2: 
BYR and BWD FPRA Peer Review - Open Facts and Observations - Findings 

Upgrade, Y/N 

Associated F&O Description F&O Basis Proposed Resolution 
Basis for Independent (basis) 

F&Os 
SR Topic Status (from Peer Review) (from Peer Review) (from Peer Review) 

Review Team Disposition Impact to Implementation of RICT 
(from F&O Closure Review) 

16-4 CS-B1 Cable Selection Open Based on information There is no information on an Either provide references to The review of electrical No The breaker coordination review for 
and Location provided there is lack of analysis process or if anything documents that supports the coordination and circuit (clarification of both BYR and BWD was performed 

details to meet capability was identified. NUREG/CR 6850 review and/or analysis of protection is not complete. references for by reviewing the breaker 
category 11/111 as the only section 3.5.4.1 Step 4.1 -1. It is coordination or perform such A tabulation of power documentation coordination calculations. Where 
statement is in Section 3.8 of not the intent of this step to task and identify components, supplies is provided in of breaker coordination was confirmed, 
the 'Braidwood Fire PRA duplicate analyses that have if not identified then clearly Appendix C of PRA-021-03. acceptability). no model changes are required. The 
Cable Selection Notebook already been completed. Rather, state that. Coordination of each supply review of breaker coordination 
(BW-PRA-021.03), Rev O': the goal is to confirm that existing is indicated in the table and calculations resulted in identification 
"The BWD Fire PRA reviewed analyses and studies satisfy appropriate calculation of specific breakers and specific 
the electrical coordination baseline assumptions of the Fire references are provided. buses for which breaker coordination 
calculations for applicability to PRA. In most cases, electrical However, the table is not could not be demonstrated. For 
the Fire PRA. These were coordination studies will exist as complete. It does not include these buses/breakers the load cables 
reviewed for each of the part of the general plant design all of the power supply will be modeled as additional cables 
credited power supplies in the basis or Appendix R analysis. components credit in the fire causing failure of the bus. The 
model." This did not provide Thus, this step's evaluation PRA. In addition, several review was performed in accordance 
Analysis or Identified any should consist of a summary- notes ref er to items that have with the requirements of 
additional requirements only level review of the existing not been fully evaluated. NUREG/CR-6850. No credit for 
stated that it was reviewed. calculations/ analyses to identify Note that URE-BB-1104, cable length was required since the 
(This F&O originated from SR any documented cases of no which tracks completion of more conservative approach of 
CS-B1) coordination that might impact the evaluation, is referenced failing the bus for the uncoordinated 

the Fire PRA. This continues on in Table C-1. load cables was applied. The results 
but the basis of this F&O to either of this review will be incorporated 
reference what analysis has into a revised Fire PRA model. 
been done in the past, what was 
done for the Fire PRA or Perform Several breakers associated with the 
the proper overcurrent 480 V load centers and all breakers 
coordination and protection on the 120 V AC instrument buses 
study. were found to lack adequate 

coordination. The associated load 
cables will be included in the model 
as cables causing failure of the bus. 

The updated modeling for the 
uncoordinated breakers consisted of 
listing the associated load cables 
against the bus as cables causing 
failure of the bus. This includes the 
total length of the load cable so that 
any fault anywhere along the length 
of the cable will result in failure of the 
associated bus. 

This change is only model 
maintenance as it applies methods 
already implemented in the Fire PRA 
and evaluated by the peer review. 
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Table E2-2: 
BYR and BWD FPRA Peer Review - Open Facts and Observations - Findings 

Upgrade, YIN 

Associated F&O Description F&O Basis Proposed Resolution Basis for Independent (basis) 

F&Os SR Topic Status (from Peer Review) (from Peer Review) (from Peer Review) Review Team Disposition Impact to lmplement~tion of RICT 
(from F&O Closure Review) 

18-12 UNC-A1 Uncertainty Open Some anomalies were The equation used for 18.15- Per the F&O 24-14 resolution, Related F&O: 24-14 See F&O 24- A review and update, if needed, of 
observed in the database that O_F001 U_iGF is incomplete due "Consider performing a 14 the basic event (BE) probability 
was used for the uncertainty to the BO-character limitation of consistent review for the The first three basic event distributions used in the parametric 
analysis which was different the field in the database. - uncertainty analysis." examples provided in the uncertainty analysis is required. 
from that used in the FPRA. F&O were examined. The _ Some potential discrepancies may 

For some Basic Events, there distribution field was blank exist between the database used for 
(This F&O originated from SR was no Type Code, Equation, or for all three. the parametric uncertainty, for 
UNC-A1) Error Factor, including: UNCERT runs, and the probability 

distributions that should apply to 
DELETE LINK TO A2 OAP-XTIE-0-HHBOA-F some of the basic events. It is 

OCC-RUNOUT-HPMOA-F anticipated that this review may 
OSX005-----HMVOA-F identify some changes required in 
OSX007-ES13HMVOA-F the parametric uncertainty analysis 
OVA-CHARFANHFNOA~F but a significant change in the 
OVA-CVDAMP-HDMOA-F probability distribution of the FPRA 
OVA-FANS---HFNOA-F total GDF and lERF results is ncit 

expected. This issue will be resolved 
in conjunction with the next FPRA 
model update. 

The impact of this issue is limited to 
the parametric uncertainty analysis. 
It has no impact on the FPRA results 
and no impact on this application. 

19-8 FQ-E1 Importances Partially Document the relative SR LE-G3 was found CAT I for Per the F&O 19-16-resolutiqn, Section 4.2.1 of the Fire No The documentation and review of 
Resolved contribution of contributors to the IE peer review that the PDS "Importances report provide Quantification notebook (clarification). results did not include importances 

LERF. relative contribution to LERF is for GDF and LERF describes the process for by accident progression contributors. 
not provided. The relative quantification." review of importance Importances by basic event (BE) and 

(This F&O originated from SR contribution of contributors to measures for basic events. sequence flags as well as for LERF 
FQ-F1) LERF has not been provided for The review apparently did plant damage states were provided. J 

the FPRA based on Fire Risk not include a review of This is a documentation issue only 
***REMOVE THIS LINK TO Quantification Notebook important measures for since the importance by accident 
SR FQ-E1*** BWPRA-021.11 Rev. 0. components, unless there is progression contributors can be 

a one-to-one relationship extracted from the current model but 
between components and is hot readily available in the current 
basic events. documentation. The importances by 

BE, sequence flags and plant 
damage states will likely be the more 
useful input and were provided and 
reviewed as part of the model 
development. 

I 
This is a documentation issue with 
no impact on this aoolication. 
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Table E2-2: 
BYR and BWD FPRA Peer Review - Open Facts and Observations - Findings 

Upgrade, Y/N 

Associated F&O Description F&O Basis Proposed Resolution 
Basis for Independent (basis) 

F&Os SR Topic Status (from Peer Review) (from Peer Review) (from Peer Review) Review Team Disposition Impact to Implementation of RICT 
(from F&O Closure Review) 

19-9 FQ-E1 Importances Partially HLR-QU-D7 requires review SR QU-D7 states to review the COMPLETE Related F&O: 25-9 No The documentation and review of 
Resolved of importance of components importance of components and ( documentatio results did not include importances 

and basic events to determine basic events to determine if the See quantification notebook Basis: Section 4.2.1 of the n only by accident progression contributors. 
that they make logical sense. make logical sense. Section 4.3 (PRA-021.11) Section 4.2.1. Fire Quantification notebook Importances by basic event (BE) and 

of the Fire Risk Quantification describes the process for sequence flags as well as for LERF 
(This F&O originated from SR Notebook BW-PRA-021.11 Rev. review of importance plant damage states were provided. 
FQ-E1) 0 contains a review of the measures for basic events. This is a documentation issue only 

' 
importance measures for top The review apparently did since the importance by accident 

' 
operator actions but does not not include a review of progression contributors can be 
have a review of importance important measures for extracted from the current model but 
measures for components and components, unless there is is not readily available in the current 
basic events. The tables in a one-to-one relationship documentation. The importances by 

·, 
Appendix D have the Unit 1 between components and BE, sequence flags and plant 
importances but no discussion basic events. damage states are the more useful 
for the review of components and input and were provided and 
basic events. reviewed as part of the model 

development. 

This is a documentation issue with 
no impact on this aoolication. 

19-11 QU-F2/ Quantification/ Partially There is no document of the SR QU-F2 (j) states to document Include the BWD Unit 2 GDF The Fire Quantification No (omitted for The documentation and review of 
FQ-F1 Fire Risk Resolved importance measures for the importance measure results. and LERF importances in the notebooks include one unit but results did not include importances 

Quantification BWD Unit 2 CDF/LERF from BWD Unit 2 GDF and LERF Fire Risk Quantification importance measures for provided for by component. Importances by basic 
QU-F2 (j). importances were not Notebook. basic events and significant the other). event (BE) were provided. This is a 
(This F&O originated from SR documented in the Fire Risk human actions. documentation issue only since the 

; FQ-F1) Quantification Notebook BW- importance by component can be 
PRA-021.11 Rev. 0. However, The documentation does not extracted from the current model but 
BWD Unit 1 GDF and LERF include a presentation of is not readily available in the current 

' importances were found in component importance documentation. The importances by 
Appendix D of the Fire Risk measures. BE are the more useful input and 
Quantification Notebook BW- were provided and reviewed as part 
PRA-021.11 Rev. 0. of the model development. 

This is a documentation issue with 
no impact on this aoolication. 

19-15 LE-G2/ Documentation Partially Document the process used SR LE-G2 states to document (See F&O 25-22 resolution) Notebook BB-ASM-005 See F&O 25- The documentation and review of 
LE-G3/ of LERF Resolved to identify plant damage the process used to identify plant identifies a process and the 22 results did not include importances 
FQ-F1 Analysis/ Fire states and accident damage states and accident Document the process used contributions to LERF by by accident progression contributors. 

Risk ' progression contributors. progression contributors. This to identify plant damage plant damage state (PDS). Importances by basic event (BE) and 
Quantification (This F&O originated from SR was not provided for the FPRA. states and accident This analysis was done sequence flags as well as for LERF 

FQ-F1) based on Fire Risk Quantification progression contributors for consistent with the PDS plant damage states were provided. 
Notebook BW-PRA-021.11 LERF. binning in the internal events This is a documentation issue only 
Rev. 0. notebooks. since the importance by accident 

progression contributors can be 
In addition to LERF PDS extracted from the current model but 
contributions, the F&O is not readily available in the current 
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Table E2-2: 
BYR and BWD FPRA Peer Review - Open Facts and Observations - Findings 

Upgrade, Y/N 

Associated F&O Description F&O Basis Proposed Resolution 
Basis for Independent (basis) 

F&Os SR Topic Status (from Peer Review) (from Peer Review) (from Peer Review) 
Review Team Disposition Impact to Implementation of RICT 

(from F&O Closure Review) 

identifies that the process to documentation. The importances by 
identify accident progression BE, sequence flags and plant 
contributors for LERF was damage states are the more useful 
not provided. input and were provided and 

reviewed as part of the model 
The Fire Quantification development. 
notebook Section 3.4 refers 
to the internal events This is a documentation issue with 
quantification notebook for no impact on this application. 
the process for identification 
of PDS and accident 
progression contributors to 
LERF. The Internal Events 
QU notebook describes 
adequately the contributors 
to PDS, but not for accident 
sequences. 

This is related to F&O 25-21 
20-1 IGN-A7 Ignition Partially During the Peer Review During the walkdowns, the Update the ignition source The ISDS report in the No (review for Two panels which were missing for 

Frequency Resolved walkdown, three rooms were following observations were count to correct the ignition frequency notebook completeness the fire scenarios in the Diesel 
with checked and found to have made: discrepancies found and (PRA-021.06) now shows 2 of data, no Generator Auxiliary Feedwater Pump 
Open errors in ignition source conduct a review to determine transformers in 11.6-0, in impact on (DGAFWP) room were added to that 
Documen counting: 11.4A-1, 11.4A-2, 1) In 11.6-0, two transformers if other discrepancies exist. agreement with the findings overall room. Subsequently it was 
tation and 11.6-0. were identified. The ISDS of the peer review team. The technical determined that the actual location 

: 
Report for the PAU indicates only ISDS report for Rooms approach). differed from the change that was 

(This F&O originated from SR one transformer. The plant 11.4A-1 and 11.4A-2, which incorporated in the current FPRA. 
IGN-A7) responded that the transformer were mentioned in the F&O, Panels 1/2PL85JA and 1/2PL85JB 

for this LC was inadvertently not now list equipment (pump, were included in their respective 
counted. The methodology was ventilation subsystem, and BWD Unit 1 DGAFWP room (fire 
to include all XFMRs installed at junction boxes), but it does area 11.4-1) but were missing from 
the plant if they were greater not list any battery chargers the Unit 2 DGAFWP room (fire area 
than 45 kVA. Based on this ' or electrical cabinets that the 11.4-2). These same panels were 
question a review was completed peer review team observed included in both SYR Unit 1 and Unit 
and they found that there are 9 during their walkdowns. The 2 DGAFWP rooms (fire areas 11.4-1 
LCXFMRs missing from the FPRA team indicated that and 11.4-2). It has subsequently 
analysis. batteries do not need to be been determined that panels 

counted, since they are on 1/2PL85JA are located in fire area 
2) In Room 11.4A-2 (or-1), the pump skid, however, the 11.4-0 and not in fire area 11.4-1 or 
diesel pump, 1 cabinet, and 2 electrical panel should be 11 .4-2. A review of the risk of the 
battery chargers were counted. counted. quantified scenarios indicates that 
The ISDS Report for the PAU the impact of the correction in panel 
indicates no equipment. The locations will result in a net decrease 
plant responded that these PAUs in risk on the order of 1 % of the total 
should contain ignition source plant risk. Therefore, the impact of 
counts based on the components 
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located in the PAU. The Unit 1 this open item is a small 
and 2 Diesel Driven AFW pump conservatism in the FPRA. 
rooms did not include the counts 
of the fixed sources in the room, Resolution of this issue will have 
these will be included in the minimal impact on this application 
analysis. The current scenario is given that the impact is a small 
a full room burnout and will be conservatism in the FPRA. 
treated as such. The increase in 
frequency is not expected to 
have a significant impact on the 
analysis as the current CCDP is 

: in the E-04 range. 
20-8 FSS-B2 Fire Scenario Open Currently there is no credit Currently there is no credit given Develop human failure event While there is a short No (analysis The Main Control Room (MGR) 

Selection and given for operators safely for operators safely shutting the (HFE) to credit operator paragraph in section 2.2.3 refinement abandonment scenario conditional 
Analysis · shutting the plant from the plant from the remote shutdown actions outside the main mentioning MGR using methods core damage probability (CCDP) was 

remote shutdown panel or panel or from the actions outside control room for the alternate abandonment, there is no already in quantified using a scaling factor 
from the actions outside the the MGR. This results in a shutdown strategy. detailed discussion of how place) applied to the scenario CCDP / 
MGR. This results in a CCDP CCDP of 1.0 being applied to MGR abandonment is CLE RP. A scaling factor was applied 
of 1.0 being applied to scenarios that require operator addressed by the HRA for each CCDP / CLERP range to 
scenarios that require abandonment or where sufficient (specific HFEs that are reflect the significance of the shift of 
operator abandonment or functionality is lost at the Main relevant) and how it is command and control for the 
where sufficient functionality is Control Board (MCB). *This F&O included in the Fire PRA complexity of the shutdown based on 
lost at the Main Control _Board also applies to BW, but was not model. the CCDP / CLERP. The un-scaled 
(MCB). *This F&O also made during the BW review* CCDP I CLERP values for the 
applies to BW, but was not abandonment scenario used human 
made during the BW review* error probabilities (HEPs) associated 

with command and control remaining 
(This F&O originated from SR in the Main Control Room (MGR) as 
FSS-B2) opposed to transfer to the remote 

shutdown panel. This scaling of 
MGR abandonment CCDP / CLERP 
to address the impact of an outside 
the MGR command and control 
location has been accepted by the 
NRG in Safety Evaluations 
associated with transition to NFPA 
805 at several nuclear plant sites 
(see the NRG Safety Evaluations 
(SEs) for the Turkey Point (ADAMS 
ML 15061 A237), St. Lucie (ADAMS 
ML 15344A346) and Farley (ADAMS 
ML 14308A048) NFPA 805 LARs for 
NRG acceptance of this 
methodology). 
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The following criteria were used for 
defining the scaling factor to be used 
for adjusting the CCDP and CLERP 
values for the control room 
abandonment scenarios: 

CCDP RanQe Adjusted CCDP 
< 0.001 0.1 

> 0.001 and < 0.1 0.2 
>0.1 1.0 

CLERP values are adjusted as 
follows: 
CLERP adjusted = CCDP adjusted x 
(CLERP calculated/ CCDP 
calculated) 

TheCCDPandCLERPa~u~me~ 

' 
factors (CCDP adjusted / CCDP 
calculated and CLERP adjusted / 
CLERP calculated) are applied to the 
control room abandonment cutsets 
as a multiplier to all cutsets for each 
abandonment scenario. The 
importance of all basic events (BEs) 
in the cutset file which merges all fire 
scenario cutsets·is increased based 
on the application of the scaling 
factor to the control room 

i abandonment cutsets. The use of 
the adjusted cutset file incorporates 

, the impact of the CCDP and CLERP 
scaling on the cutsets. 

Control room abandonment is 
evaluated for loss of habitability only. 

: 
Regarding fire-induced loss of 
control, command and control is 

, expected to remain in the control 
room and the HEPs for any credited 

: operator actions are adjusted to 
account for fire. 

The operator actions credited are fire 
adjusted HEPs credited for other, 
non-main control room abandonment 
scenarios. This includes all operator 
actions in the model with the 
exception of actions taken in the 

E2-12 



ENCL0SURE2 
Information Supporting Consistency with Regulatory Guide 1.200, Revision 2 

Table E2-2: 
BYR and BWD FPRA Peer Review - Open Facts and Observations - Findings 

Basis for Independent 
Upgrade, Y/N 

Associated F&O Description F&O Basis Proposed Resolution (basis) 

F&Os SR Topic Status (from Peer Review) (from Peer Review) (from Peer Review) 
Review Team Disposition Impact to Implementation of RICT 

(from F&O Closure Review) 

control room which are not credited 
since the control room is abandoned. 
The application of the CCDP and 
CLERP adjustments specified above 
address the impact of the transfer of 
command and control from the 
control room to the remote shutdown 
panel. 

The HEP time available and the time 
required for operator action are not 
altered by control room 
abandonment. A short delay in 
initiation of these actions due to 
control room abandonment is 
assumed to be accounted for by the 
CCDP and CLERP adjustment 
factors. 
The methodology used to adjust the 
CCDP/CLERP results in bounding 
risk values for the control room 
abandonment scenarios. Therefore, 
this methodology will provide 
bounding RICT results upon 
implementation of the RICT process, 
post Safety Evaluation. 

24-12 HRA-D1 Human Partially The JHEPs used to recovery The cutsets include dozens of Consider creating The combinations cited in the No This is a documentation issue with 
Reliability Resolved the risk is not supported by COMBOs (e.g., COMB0101, documentation to support the original finding for which no ( review/update no impact on this application. The 
Analysis with the documented dependency COMB0-104, COMB0249, and quantified HEPs and JHEPs. dependency analysis is documentation documentation discrepancies noted 

Open analysis. COMB0322) for which no documented no longer reside only, no new are b_eing resolved as part of the 
Documen dependency analysis is in the cutsets, so this has analysis human reliability analysis (HRA) 
tation (This F&O originated from SR documented. been resolved. However, a approach) update noted in the Attachment entry 

HRA-D1) spot check of combinations 50.69 RAI 8.c. Several changes 
The cutsets include dozens of reveals continued made during the final FPRA 
COMBOs (e.g., COMB0143, discrepancies, although very quantification and the final 

: COMB0150, COMB0158, slight, between the value for documentation will reflect these. 
COMB0190) for which the the combination stated in However, a review of the final data to 
JHEPs differ by orders of Appendix E and what is used ensure that no inconsistencies exist 
magnitude from those in the .CUT file. For is the intent of this open item. 
documented in Appendix E. example, Combination 27 4 in 

the Fire HRA Notebook is This is a documentation issue with 
8.1 E-03, while in the model no impact on this application. 
COMB0274-1 is 8.4E-03. 

! 
And for Combination 201 it's 
the difference between 4.1 E-
03 and 4.2E-03. These are 
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obviously not major impacts 
on quantification results, but 
they do concern consistency 
and traceability between the 
Fire HRA Notebook and the 
Fire PRA model. 

24-14 UNC-A1 Uncertainty and Open A large number of entries in For these Basic Events, there Consider performing a The first three basic event No (correction A review and update, if needed, of 
Sensitivity the uncertainty database lack was no Type Code, Equation, or consistent review for the examples provided in the of data). the BE probability distributions used 
Analysis sufficient information for a Error Factor, with those showing uncertainty analysis. F&O were examined. The in the parametric uncertainty analysis 

complete parametric up in the cutsets including (for distribution field was blank is required. Some potential 
uncertainty analysis. example): for all three. discrepancies may exist between the 

database used for the parametric 
(This F&O originated from SR OVA-CVDAMP-HDMOA-F, uncertainty, for UNCERT runs, and 
UNC-A1) OCC-RUNOUT-HPMOA-F, the probability distributions that 

OSX005-----HMVOA-F, should apply to some of the basic 
OSX-FAN-TR-HFNRA-F, events (BEs). 
OSX-MU-TR--HMVRA-F, 
1 CV-SUCXFR-HPMOA-F, It is anticipated that this review may 
1 AF01 PB-FO-HXVOA-F, identify some changes required in 
1AF-START--HPMOA-F, and the parametric uncertainty analysis 
1 RC-PUMPS--HPMOA-F. but a significant change in the 

probability distribution of the FPRA 
total CDF and LERF results is not 
expected. 

The impact will be limited to the 
parametric uncertainty analysis and 
will have no impact on the FPRA 
results and no impact on this 
aoolication. 

25-5 FQ-E1 Fire Risk Open Some of the top scenarios are The BYR Fire PRA results are Consider updating the model Finalize the refinement of top No Refinements were performed to 
Quantification found as being not fully potentially conservative for CDF to remove conservatisms for scenarios to remove (refinements address conservative joint human 

developed which may mask and LERF. There are several significant scenarios. conservatisms and provide a performed error probability (JHEP) values and 
the important contributors to important scenarios that are The Unit 2 2A diesel narrative that addresses the using the to refine the treatment for the 
fire risk. This SR requires that driving the results that may generator scenario for CDF various detailed finding in the same methods containment isolation valves for the 
significant contributors be benefit by reducing the and LERF shows to be F&O. as the original containment mini-purge lines. These 

' 
identified in accordance with conservatisms. These different in significance as FPRA changes reduced the overall risk. 
HLR-QU-D. HLR-QU-D6 conservative results may mask compared to the Unit 1 diesel development) With these changes completed no 
requires that significant other important contributors to generator scenarios and the specific need for additional 
contributors be identified and the fire risk. Unit 2 28 diesel generator refinement is considered to be 
HLR-QU-D7 requires review scenario. This asymmetry required. 
of important components and Reviewing the BYR Fire PRA should be investigated to 
basic events to determine that Uncertainty and Sensitivity BY- determine why this scenario is These changes were finalized after 
they make logical sense. This PRA-021 .12 Rev. 0 did find a a top scenario for Unit 2 and the F&O Closure Review and are 
is not possible with overly sensitivity on the UNL to see if these scenarios are reflected in the current FPRA results; 
conservative scenario models. components which removed all modeled correctly. 
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UNL components from every fire therefore, they have no impact on 
(This F&O originated"from SR scenario to see the conservative Consider reexamining the this application. 
FQ-E1) impact of the unknown location of influence factors to reduce 

cable data. This sensitivity frequency for base scenarios 
provided results with and possibly other scenarios 

' unnecessary conservatisms. for both units. 

This SR requires that significant Consider reevaluating the 

' contributors be identified in significant transient (HGL) 
! accordance with HLR-QU-D. scenarios that could be 

HLR-QU-D6 requires that reduced. Additional 
significant contributors be procedural controls could 
identified and HLR-QU-D7 reduce the HRR and the 
requires review of important associated HGL contribution. 
components and basic events to 
determine that they make logical Other considerations may 
sense. This is not possible with include reviewing the use of 
overly conservative scenario the remote shutdown panel to 
models. provide consideration to the 

model that could provide 
An impact to application benefit to the control / 
acceptance limitations from the habitability control room fire 
PRA end state quantification scenarios to provide the best 
result standpoint is from the estimate of risk. 
acceptance guidelines of RG 
1.17 4 that provides limitations Consider the cross tie of AFW 
when the total GDF is greater between units as a sensitivity 
than 1.0E-04 and LERF is that can be done with and 
greater than 1.0E-05. without the RCP seal 

modification. The cross tie 
capability between units may 

' affect actions, systems, and 
i dependency needed for the 

accident sequence. 
25-9 FQ-E1 Importances Partially HLR-QU-D7 requires review SR QU-D7 states to review the Related F&O: 19-9 No The documentation and review of 

Resolv~d of importance of components importance of components and COMPLETE ( clarification). results did not include importances 
and basic events to determine basic events to determine if they Section 4.2.1 of the Fire by accident progression contributors. 
that they make logical sense. make logical sense. Section 4.3 Importances report provided Quantification notebook Importances by basic event (BE) and 
The information provided did of the Fire Risk Quantification for GDF and LERF describes the process for sequence flags as well as for LERF 
not meet the intent of Notebook BY-PRA-021.11 Rev. 0 quantification. review of importance plant damage states were provided. 
providing a review of contains a review of the measures for basic events. This is a documentation issue only 
importance of components importance measures for top The review apparently did since the importance by accident 
and basic events. operator actions, but this section not include a review of progression contributors can be 

does not have a review of important measures for extracted from the current model but 
; 

(This F&O originated from SR importance measures for components, unless there is is not readily available in the current 
FQ-E1) components and basic events. a one-to-one relationship documentation. The importances by 
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The tables in Appendix D include between components and BE, sequence flags and plant 
the Unit 1 & 2 importances, and basic events. damage states are the more useful 
there is an example at the input and were provided and 
beginning of this appendix that reviewed as part of the model 
includes importance discussion development. 

: of two components, but there is 
not any further review of This is a documentation issue with 
components and basic events to no impact on this application. 
determine that they make logical 
sense. This information does not 
meet the intent of providing a 
review of importance of 
components and basic events. 

25-11 AS-83/ Accident Partially Internal events F&O AS-83-01 Reviewing the IE peer review, Develop modeling for The F&O is partially resolved No (review This finding is partially resolved in 
PRM- Sequence Resolved does not appear to have been F&O AS-83-01 does not appear common cause clogging of in internal events model but FPIE F&O internal events model but not yet 
82 Analysis / Plant addressed for the Fire PRA to have been addressed for the containment sump screens not yet resolved in fire model. impact on fire resolved in the FPRA model. The 

Response analysis. Fire PRA analysis. due to debris. Include a basis The system notebook quantand system notebook describes an 
Model for the quantification. WCAP- describes an acceptable document acceptable approach for sump 

(This F&O originated from SR AS-83-01: Potential failure of 16362-NP PRA Modeling approach for sump clogging basis for clogging based on WCAP-16362-NP. 
PRM-82) containment sump suction Template for Sump Blockage based on WCAP-16362-NP. resolution, no The fault tree modeling is consistent 

screens due to debris clogging (a can be used. Alternatively, if The fault tree modeling is change in with that approach. 
post-accident phenomenological the sumps at BYR and BWD with that approach. analysis 
condition) is not represented in are "robust" as described in approach) The new sump clogging value is 
the BB fault tree. the WCAP, explicit modeling This Fire PRA F&O may be included in the current (in-process) 

of sump clogging is not closed by 1) resolving the FPRA model update. 
necessary and documentation open documentation in the 
of the issue for the PRA is all internal events F&O closure Random failure due to containment 
that is needed. review for F&O AS-83-01 sump screen clogging will have 

and 2) update the Fire PRM minimal impact on the FPRA. The 
fault tree with the same fault logic from the updated FPIE model 
tree modeling as found in the will be incorporated in the next 
internal events model-of- revision of the FPRA. 
record 88-016-A. 

Resolution of this issue will have 
minimal impact on this aoolication. 

25-21 FQ-F1 Documentation Partially The documentation for the SR LE-G3 was found CAT I for See F&O 25-22 resolution Notebook BW-ASM-01 See F&O 25- Importances by basic event (BE) and 
of LERF Resolved relative contribution of the IE peer review that the PDS identifies a process and the 22. sequence flags as well as for LERF 
Analysis/ Fire contributors to LERF was not relative contribution to LERF is contributions to LERF by plant damage states were provided. 
Risk addressed. not provided. plant damage state (PDS). This is a documentation issue only 
Quantification The relative contribution of This analysis was done since the importance by accident 

(This F&O originated from SR contributors to LERF has not consistent with the PDS progression contributors can be 
FQ-F1) been provided for the FPRA binning in the internal events extracted from the current model but 

based on Fire Risk Quantification notebooks. is not readily available in the current 
Notebook BY-PRA-021.11 Rev. documentation. The importances by 
0. In addition to LERF PDS BE, sequence flags and plant 

contributions, the F&O damage states are the more useful 
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identifies that the process to input and were provided and 
identify accident progression reviewed as part of the model 
contributors for LERF was development. 
not provided. 

This is a documentation issue with 
no impact on this application. 

25-22 FQ-F1 Documentation Partially The process used to identify SR LE-G2 states to document Document the process used The Fire Quantification No The process used to identify plant 
of LERF Resolved plant damage states and the process used to identify plant to identify plant damage notebook Section 3.4 ( clarification of damage states and accident 
Analysis/ Fire accident progression damage states and accident states and accident references to the internal LERF model progression contributors was not 
Risk contributors was not progression contributors. This progression contributors for events quantification applicability to provided in the notebook. 
Quantification documented. was not provided for the FPRA LERF. notebook for the process for FPRA). Importances by basic event (BE) and 

based on Fire Risk Quantification identification of PDS and sequence flags as well as for LERF 
(This F&O originated from SR Notebook BYPRA-021.11 Rev. 0. accident progression plant damage states were provided. 
FQ-F1) contributors to LERF. The This is a documentation issue only 

Internal Events QU notebook since the importance by accident 
describes adequately the progression contributors can be 
contributors to PDS, but not extracted from the current model but 
for accident sequences. is not readily available in the current 

documentation. The importances by 
This is related to F&O 25-21 BE, sequence flags and plant 

damage states will likely be the more 
useful input and were provided and 
reviewed as part of the model 
development. 

This is a documentation issue with 
no impact on this application. 

26-9 IGN-A7 Ignition Open During the Peer Review The criteria for counting wall- Establish and document the The F&O response indicates No (review of Wall mounted panels were screened 
Frequency walkdown, two fairly large mounted panels is not criteria for counting wall- that Appendix E of the discrepancy from the FPRA. Based on further 

electrical wall-mounted documented in either the IGN mounted cabinets consistent Ignition Frequency notebook for impact on review of the requirements of 
cabinets with 14 switch·es notebook or the walkdown with NRG guidance and gives additional criteria for the analysis; NUREG/CR-6850 and associated 
were not counted in 11.4C-O, notebook. Size criteria for evaluate whether the wall- counting smaller control type no change in dispositions to NFPA 805 Frequently 
which is a risk-significant fire counting electrical panels is mounted panels in 11.4C-O cabinets. However, technical Asked Questions (FAQs), it has been 
zone. provided in the IGN notebook, · should be counted. Appendix E does not give approach). determined that only those panels 

however, other criteria consistent criteria for counting wall- with four or fewer switches should 
(This F&O originated from SR with NUREG/CR-6850 should mounted cabinets. have been screened (per 
IGN-A7) also be considered, such as the NUREG/CR-6850, p. 6-18, 

number of switches which discussion of Bin 15 ignition 
indicates significant quantities of frequency). 
combustibles, whether the 
penetrations into the top or sides Identification of all wall mounted 
of the panel are fire sealed, and panel configurations with four or 
whether the panel is vented. more switches will be performed and 

any model changes required to 
address the results of the walkdown 

-- will be incorporated into the current 
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(in-process) Fire PRA update. This 
change does not incorporate new 
methods as the approach to 
modeling panels is the same as in 
the current model which has been 
peer reviewed. 

The resolution of this open item will 
have a minimal impact on the FPRA 
results and a minimal impact on this 
application. 

E2-18 



ENCLOSURE 2 
Information Supporting Consistency with Regulatory Guide 1.200, Revision 2 

5. References 

1. Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, "Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications (RMTS) 
Guidelines," Revision 0-A, October 2012 (ADAMS Accession No. ML 12286A322) 

2. Letter from Jennifer M. Golder (NRC) to Biff Bradley (NEI), "Final Safety Evaluation for 
Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, 'Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications (RMTS) 
Guidelines,"' dated Mcty 17, 2007 (ADAMS Accession No. ML071200238) 

3. Regulatory Guide (RG) 1.17 4, "An Approach For Using Probabilistic Risk Assessment in 
Risk-Informed Decisions On Plant-Specific Changes to the Licensing Basis," Revision 2, 
May 2011 

4. Regulatory Guide (RG) 1.200, "An Approach for Determining the Technical Adequacy of 
Probabilistic Risk Assessment Results for Risk-Informed Activities," Revision 2, 
March 2009 

5. ASME/ANS RA-Sa-2009, "Standard for Level 1/Large Early Release Frequency 
Probabilistic Risk Assessment for Nuclear Power Plant Applications," Addendum A to 
RAS-2008, ASME, New York, NY, American Nuclear Society, La Grange Park, Illinois, 
February 2009 · 

6. NEI 05-04, "Process for Performing PRA Peer Reviews Using the ASME PRA Standard 
(Internal Events)," Revision 2, September 2008 

7. NEI 07-12, "Fire Probabilistic Risk Assessment (FPRA) Peer Review Process 
Guidelines," Revision 1, June 2010 

. 8. NUREG/CR-6850 (also EPRI 1011989), "Fire PRA Methodology for Nuclear Power 
Facilities," September 2005, with Supplement 1 (EPRI 1019259), September 201 O 

9. BB-PRA-014, Byron/ Braidwood Probabilistic Risk Analysis Quantification Notebook, 
Revision BB011b, September 2012 

1 O. BB-PRA-014, Byron / Braidwood Probabilistic Risk Analysis Quantification Notebook, 
Revision BB016a, March 2017 

11. 032299-RPT-05, Byron and Braidwood Nuclear Power Plants PRA Finding Level Fact 
and Observation Level Technical Review, Revision 2, May 2018 · 

12. BW-PRA-021.11, Braidwood Fire Probabilistic Risk Analysis Fire Quantification 
Notebook, Revision 1, January 2017 

13. BY-PRA-021.11, Byron Fire Probabilistic Risk Analysis Fire Quantification Notebook, 
Revision 1, January 2017 

14. BB-ASM-005, Revision O, Byron and Braidwood Probabilistic (Fire) Risk Assessment, 
Application-Specific Model (ASM), June 2017 

E2-19 



ENCLOSURE 3 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Information Supporting Technical Adequacy of PRA Models Without 
PRA Standards Endorsed by Regulatory Guide 1.200, Revision 2 

This enclosure is not applicable to the Braidwood Station and Byron Station submittal. 

EGG is not proposing to use any PRA models in the Braidwood and Byron 
Risk-Informed Completion Time Program for which a PRA standard, 

endorsed by the NRG in RG 1.200, Revision 2 does not exist. 



ENCLOSURE4 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Information Supporting Justification of Excluding 
Sources of Risk Not Addressed by the PRA Models 



ENCLOSURE 4 
Information Supporting Justification of Excluding 

Sources of Risk Not Addressed by the PRA Models 

1. Introduction and Scope 

Topical Report NEI 06-09-A, Revision 0-A (Reference 1), as clarified by the Nuclear Regulatory 
Commission (NRG) final safety evaluation (Reference 2), requires that the license amendment 
request (LAR) provide a justification for exclusion of risk sources from the Probabilistic Risk 
Assessment (PRA) model based on their insignificance to the calculation of configuration risk as 
well as discuss conservative or bounding analyses applied to the configuration risk calculation. 
This enclosure addresses this requirement by discussing the overall generic methodology to 
identify and disposition such risk sources. This enclosure also provides the Braidwood (BWD) 
and Byron (BYR) Stations specific results of the application of the generic methodology and the 
disposition of impacts on the BWD and BYR Risk Informed Completion Time (RICT) Programs. 
Section 3 of this enclosure presents the plant-specific bounding analysis of seismic risk to BWD 
and BYR. Section 4 of this enclosure presents the justification for excluding analysis of high 
wind risk to BWD and BYR. Section 5 presents the justification for excluding External Flooding 
for BWD and BYR. Section 6 of this enclosure presents the justification for excluding analyses 
of other external hazards from the BWD and BYR PRA. 

Topical Report NEI 06-09-:-A does not provide a specific list of hazards to be considered in a 
RICT Program. However, non-mandatory Appendix 6-A in the ASME/ANS PRA Standard 
(Reference 3) provides a guide for identification of most of the possible external events for a 
plant site. Additionally, NUREG-1855 (Reference 4) provides a discussion of hazards that 
should be evaluated to assess uncertainties in plant PRAs and support the risk-informed 
decision-making process. This information was reviewed for the BWD and BYR site and 
augmented with a review of information on the site region and plant design to identify the set of 
external events to be considered. The information in the UFSAR regarding the geologic, 
seismologic, hydrologic, and meteorological characteristics of the site region as well as present 
and projected industrial activities in the vicinity of the plant were also reviewed for this purpose. 
No new site-specific and plant-unique external hazards were identified through this review and 
associated plant visit. The list of hazards in Appendix 6-A of the PRA Standard were 
considered for BWD and BYR, as summarized in Table E4-4. 

The scope of this enclosure is consideration of the hazards in Table E4-4 for BWD and BYR. 
As explained in subsequent sections of this enclosure, risk contribution from seismic events is 
evaluated quantitatively, and the other listed external hazards are evaluated and screened as 
having low risk. 

2. Technical Approach 

The guidance contained in NEI 06-09-A states that all hazards that contribute significantly to 
incremental risk of a configuration must be quantitatively addressed in the implementation of the 
RICT Program. The following approach focuses on the risk implications of specific external 
hazards in the determination of the risk management action time (RMAT) and RICT for the 
Technical Specification (TS) Limiting Conditions for Operation (LCO) selected to be part of the 
RICT Program. 

Consistent with NUREG-1855 (Reference 4), external hazards may be addressed by the 
following: 

1) Screening the hazard based on a low frequency of occurrence, 
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2) Bounding the potential impact and including it in the decision-making, or 
3) Developing a PAA model to be used in the RMAT/RICT calculation. 

The overall process for addressing external hazards considers two aspects of the external 
hazard contribution to risk. 

• The first is the contribution from the occurrence of beyond design basis conditions, e.g., 
winds greater than design, seismic events greater than the design-basis earthquake 
(DBE), etc. These beyond design basis conditions challenge the capability of the SSCs 
to maintain functionality and support safe shutdown of the plant. 

• The second aspect addressed is the challenges caused by external conditions that are 
within the design basis, but still require some plant response to assure safe shutdown, 
e.g., high winds or seismic events causing loss of offsite power, etc. While the plant 
design basis assures that the safety related equipment necessary to respond to these 
challenges are protected, the occurrence of these conditions nevertheless causes a 
demand on these systems that presents a risk. 

Hazard Screening 

The first step in the evaluation of an external hazard is screening based on an estimation of a 
bounding core damage frequency (CDF) for beyond design basis hazard conditions. An 
example of this type of screening is reliance on the NRC's 1975 Standard Review Plan (SAP) 
(Reference 5), which is acknowledged in the NRC's Individual Plant Examination of External 
Events (IPEEE) procedural guidance (Reference 6) as assuring a bounding CDF of less than 
1 E-6/yr for each hazard. The bounding CDF estimate is often characterized by the likelihood of 
the site being exposed to conditions that are beyond the design basis limits and an estimate of 
the bounding conditional core damage probability (CCDP) for those conditions. If the bounding 
CDF for the hazard can be shown to be less than 1 E-6/yr, then beyond design basis challenges 
from that hazard can be screened out and do not need to be addressed quantitatively in the 
RICT Program. The basis for this is as follows: 

• The overall calculation of the RICT is limited to an incremental core damage probability 
(ICDP) of 1 E-5. 

• The maximum time interval allowed for this RICT is 30 days. 

• If the maximum CDF contribution from a hazard is <1 E-6/yr, then the maximum ICDP 
from the hazard is <1 E-7 (1 E-6/yr * 30 days/365 days/yr). 

• Thus, the bounding ICDP contribution from the hazard is shown to be less than 1 % of 
the permissible ICDP in the bounding time for the condition. Such a minimal contribution 
is not significant to the decision in computing a RICT. 

The BWD and BYR IPEEE hazard screening analysis has been updated to reflect current BWD 
and BYR site conditions. The results are discussed in Section 6 and show that all the events 
listed in Table E4-4 can be screened except seismic events for BWD and BYR. In addition, 
while the High Winds evaluation on an average basis indicates that High Winds can be 
screened for both stations, there were configuration specific conditions identified for BYR such 
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that development of a High Winds RICT penalty was warranted as discussed in Section 4 
below. 

While the direct CDF contribution from beyond design basis hazard conditions can be shown to 
be non-significant using this approach, some external hazards can cause a plant challenge, 
even for hazard severities that are less than the design basis limit. These considerations are 
addressed in Section 5. 

Hazard Analysis - CDF 

There are two options in cases where the bounding CDF for the external hazard cannot be 
shown to be less than 1 E-6/yr. The first option is to develop a PRA model that explicitly models 
the challenges created by the hazard and the role of the SSCs included in the RICT Program in 
mitigating those challenges. The second option for addressing an external hazard is to compute 
a bounding CDF contribution for the hazard. The approaches used for seismic and extreme 
wind risk are described in Sections 3 and 4, respectively. 

Evaluate Bounding LERF Contribution 

The RICT Program requires addressing both core damage and large early release risk. When a 
comprehensive PRA does not exist, the LERF considerations can be estimated based on the 
relevant parts of the internal events LERF analysis. This can be done by considering the nature 
of the challenges induced by the hazard and relating those to the challenges considered in the 
internal events PRA. This can be done in a realistic manner or a conservative manner. The 
goal is to provide a representative or bounding conditional large early release probability 
(CLERP) that aligns with the bounding CDF evaluation. The incremental large early release 
frequency (ILERF) is then computed as follows: 

ILERFHazard = ICDFHazard * CLERPHazard 

The approaches used for seismic and extreme wind LERF are described in Sections 3 and 4, 
respectively. 

Risks from Hazard Challenges 

Given the selection of an estimated bounding CDF/LERF, the approach considered must assure 
that the RICT Program calculations reflect the change in CDF/LERF caused by the out of 
service equipment. For BWD and BYR, as discussed later in this enclosure, the only beyond 
design basis hazard that could not be screened out is the seismic hazard, and the approach 
used considers that the change in risk with equipment out of service will not be higher than the 
bounding seismic CDF. In addition, for BYR, the high winds hazard, while able to be screened 
for the average test and maintenance PRA conditions, could not be screened under different 
configuration specific conditions. 

The above steps address the direct risks from damage to the facility from external hazards. 
While the direct CDF contribution from beyond design basis hazard conditions can be shown to 
be non-significant using these steps without a full PRA, there are risks that may be addressed. 
These risks are related to the fact that some external hazards can cause a plant challenge even 
for hazard severities that are less than the design basis limit. For example, high winds, 
tornadoes, and seismic events below the design basis levels can cause extended loss of offsite 
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power conditions. Additionally, depending on the site, external floods can challenge the 
availability of normal plant heat removal mechanisms. 

The approach taken in this step is to identify the plant challenges caused by the occurrence of 
the hazard within the design basis and evaluate whether the risks associated with these events 
are either already considered in the existing PRA model or they are not significant to risk. 

Section 3 of this enclosure provides the analysis for BWD and BYR with respect to the beyond 
design basis seismic hazard, and Section 4 provides an analysis for the extreme winds hazard. 
Section 5 address the analysis of External Flooding for BWD and BYR. Section 6 of this 
enclosure provides an analysis of the representative external hazards for BWD and BYR. 

3. Seismic Bounding Analysis 

This section provides an analysis of the seismic risk impact for BWD and BYR. While the 
stations are physically similar, they are located in geographically distinct areas with slightly 
different seismic profiles. Each station is assessed separately below. 

Braidwood Seismic Assessment 

This section presents the analysis that bounds the potential seismic impact for inclusion in 
the decision-making process, as a seismic PRA is not available for BWD. The process for 
analyzing an unscreened external hazard without the use of a full PRA involves the following 
three steps: 

1. Estimate Bounding CDF 
2. Evaluate Potential Risk Increases Due to Out of Service Equipment 
3. Evaluate Bounding LERF Contribution 

Estimate Bounding CDF 

A seismic PRA (SPRA) is not available for BWD. BWD submitted a Seismic Margins 
Assessment (SMA) in its Individual Plant Examination for External Events (IPEEE) 
(Reference 7), as permitted by NRC NUREG-1407 (Reference 6). Therefore, an alternative 
approach is taken to provide an estimate of seismic core damage frequency (SCDF) based 
on the current BWD seismic hazard curve and assuming the seismic capacity of a 
component whose seismic failure would lead directly to core damage. This approach to 
estimation of the SCDF uses a plant level high confidence of low probability of failure 
(HCLPF) seismic capacity and convolves the corresponding failure probabilities as a function 
of seismic hazard level with the seismic hazard curve. This is a commonly used approach to 
estimate SCDF when a seismic PRA is not available. This approach is consistent with 
approaches that have been used in other regulatory applications. 

The seismic hazard for the BWD site was evaluated in 2013 (Reference 8) and provided to 
NRC via Reference 9. The BWD IPEEE assessed BWD structures, systems and 
components (SSCs) associated with BWD SMA success paths to a review level earthquake 
(RLE) value of 0.30g. The BWD IPEEE acknowledged that all SSCs on the success path 
component list (SPCL) have a capacity of at least 0.3g PGA or are acceptable as-is. 
Therefore, a limiting HCLPF value of 0.3g PGA is utilized for BWD in this submittal. 
Calculation of the SCDF in this manner also requires definition of uncertainty parameters for 
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seismic capacity. The uncertainty parameter for seismic capacity is represented by a 
composite beta factor (13c) of 0.4. This is a commonly-accepted approximation and is 
consistent with the value used in Reference 10. Using the above inputs, the total estimated 
BWD SCDF is determined to be 4.2E-06/yr for the IPEEE (0.3g PGA) HCLPF. This SCDF 
value will be used as the bounding estimate of SCDF for the TSTF-505 submittal RICT 
calculations. 

Evaluate Potential Risk Increases Due to Out of Service Equipment 

The approach taken in the computation of SCDF assumes that the SCDF can be based on the 
likelihood that a single seismic-induced failure leads to core damage. This approach implicitly 
relies on the assumption that seismic-induced failures of similar equipment show a high degree 
of correlation (i.e., if one SSC fails, all similar SSCs will also fail). This assumption is 
conservative, but direct use of this assumption in evaluating the risk increase from out of 
service equipment could lead to an underestimation of the change in risk (e.g., masking 
issues). However, if one were to assume no correlation at all in the seismic failures, then the 
seismic risk would be lower than the risk predicted by a model that incorporates a higher level 
of seismic correlation, but the change in risk using the un-correlated model with a redundant 
piece of important equipment out of service would be bounded to the level predicted by the 
correlated model. 

If the industry accepted approach of correlation is assumed (e.g., as implicitly assumed in the 
studies performed in Reference 11 ), the conditional core damage frequency given a seismic 
event will remain unaltered whether equipment within a correlated group is out of service or 
not. Thus, the risk increase due to out of service equipment cannot be greater than the total 
SCDF estimated by the bounding method used in Reference 11. That is, for the BWD site, the 
delta SCDF from equipment out of service cannot be greater than 4.2E-06/yr. 

To summarize the above considerations: 

• The baseline seismic risk in this approach is assumed to be zero (i.e., in order to 
maximize the calculated incremental risk), whereas there will always be some level of 
baseline seismic risk for a zero maintenance plant configuration. Therefore, the 
incremental seismic risk (configuration seismic risk - baseline seismic risk) will always 
be overstated using a seismic penalty based on the total estimated seismic risk. 

• The limiting HCLPF approach assumes that a failure of a component with seismic 
capacity at that HCLPF leads directly to core damage (CD). However, even common 
failure of a given set of components (e.g., all emergency diesel generators (EDGs)) 
would not lead directly to CD, especially in light of the post-Fukushima FLEX mitigating 
strategies now in place. In reality there are few SSCs whose failure would lead to 
seismic CD with any significant frequency. Examples could be important structures, or 
the reactor pressure vessel, important support systems such as 125 VDC power, or 
"distributed systems" such as all cable trays or all piping systems. Such failures 
generally involve HCLPFs much higher than the 0.3g value assumed for the bounding 
calculation. 

• In a seismic PRA, seismic impacts to similar components (e.g., all the EDGs) are 
typically assumed to be correlated unless there are reasons to justify not 
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correlating. Correlation has the effect of introducing common cause impacts. So if one 
train of emergency AC power fails seismically, both trains are modeled to fail given the 
same seismic event. In general, most seismic impacts would effectively be equivalent to 
Technical Specification loss of function. 

• Given the above, the use of a seismic penalty based on assuming seismic core damage 
given the limiting plant HCLPF is appropriate. 

Evaluate Bounding Seismic LERF Contribution 

The current BWD internal events PRA (Reference 12) includes a comprehensive treatment 
of LERF due to internally initiated events. The internal events PRA provides an estimate of 
the conditional probability of LERF for each modeled initiating event. Seismic events would 
not be expected to induce containment bypass scenarios, e.g., Interfacing Systems Loss of 
Coolant Accident (ISLOCA) or Steam Generator Tube Rupture (SGTR), and the bypass 
resulting from ISLOCA or SGTR is not a function of containment seismic capability. 
Therefore, a bounding conditional large early release probability for seismic events 
(CLERPSeismic) can be obtained by examining the event-specific CDF and event-specific 
LERF, for the non-direct bypass internal events, i.e., 

CLERPseismic = LERF1E / CDF1E 

The BWD internal events PRA average CLERP over all initiating events other than direct 
containment bypass events is approximately 6% for Units 1 and 2 as shown in Table E4-1 
below (Reference 12). 

Table E4-1: Braidwood Non-Bypass CLERP Summary <1> 

Station I Unit 
LERF Non-Bypass 

CDF {/yr) 
Non-Bypass Non-Bypass 

(/yr) LERF (/yr) CDF (/yr) CLERP 
BWD Unit 1 7.2E-07 6.6E-07 1.2E-05 1.2E-05 6% 

BWD Unit2 7.2E-07 6.SE-07 1.2E-05 1.1 E-05 6% 
Note (1): The CDF and LERF values shown reflect a pending change to the BYR internal 
events PRA model of record that will be reflected in the model of record prior to use in the 
RICT prooram. 

However, using a 6% value of CLERP would not encompass a significant number of the 
internal events initiators contributing to LERF. A number of initiating events result in CLERP 
values greater than 6%. A LERF-weighted average CLERP can be computed for each 
initiating event as follows: 

CLERPweightect event i = CLERPevent ix [LERFevent i / Total LERF] 

The overall weighted CLERP is the sum of the event CLERP values. The weighted CLERP 
calculated for the BWD internal events at power model results, including the events with 
CLERP values above the average CLERP, is 0.09 for both units. 

Several initiating events having FPIE CLERP values above the average 6% value (and 
above the weighted CLERP value) are discussed as follows: 
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There are a number of internal flood scenarios that each have relatively small GDF and 
LERF contributions but have high CLERP values. The total GDF for the internal flood 
scenarios with an internal events CLERP > 0.09 (i.e., just above the weighted CLERP value) 
is approximately 2.?E-7/yr, or just over 2% of total FPIE non-bypass GDF, for both units. The 
total LERF for the internal flood scenarios with an internal events CLERP > 0.09 is 
approximately 7.6E-8/yr, or about 12% of total FPIE non-bypass LERF, for both units. These 
events are associated with fire protection piping which, although not inherently rugged, would 
not be expected to fail over a significant portion of the seismic hazard spectrum. Further, 
since these sequences together represent a small contribution to the overall FPIE GDF and 
LERF, the associated CLERP values are not representative of a CLERP to be used for the 
overall seismic RICT contribution. 

LOSS OF DC BUS 111: This initiating event has the highest event-specific CLERP of 0.5. 
Thus, the relationship between LERF and GDF for this event is not seismic-driven, i.e., the 
CLERP for this event as modeled is high regardless of seismic impacts. Since this event 
contributes an insignificant percentage of total GDF and only 0.1 % of total LERF, it is not 
representative of a CLERP to be used for the seismic RICT contribution. 

MOTOR OPERATED VALVE (MOV) 1CC9415 - FAILS TO REMAIN OPEN: This initiating 
event contributor has a CLERP of 0.36. Since this event contributes an insignificant 
percentage of total GDF and less than 0.2% of total LERF, it is not representative of a 
CLERP to be used for the seismic RICT contribution. 

The event-specific CLERP for all other initiating events is less than 0.15. Based on the 
above discussion, a 15% value of CLERP is chosen as an adequately conservative but not 
overly pessimistic estimate. This encompasses those internal events initiators contributing 
approximately 88% of total LERF and over 98% of total GDF for those events not discussed 
above. 

Therefore, the bounding estimate of SLERF is: 

4.2E-6/yr (SCDF) x 0.15 (CLERP) = 6.2E-7/yr. 

Since this estimation of CLERP may change as the internal events PRA model is updated, 
the estimate will be updated for the RICT program with each internal events model update. 

Conclusion 

The above analysis provides the technical basis for addressing the seismic-induced core 
damage risk for BWD by reducing the ICDP/ILERP criteria to account for a bounding 
estimate of the configuration risks due to seismic events. 

The RICT and Risk Management Action Time (RMAT) calculations are based on the discussion 
provided above. The actual RICT and RMAT calculations performed by the BWD Configuration 
Risk Management Tool are based on adding an incremental 4.2E-6/yr seismic GDF contribution 
and corresponding 6.2E-7/yr seismic LERF contribution to the configuration-specific delta GDF 
and delta LERF attributed to internal and fire events contributions. This is accomplished by 
adding these seismic contributions to the instantaneous CDF/LERF whenever a RICT is in 
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effect. This method ensures that an incremental seismic CDF/LERF equal to the bounding 
SCDF/SLERF is added to internal and fire events incremental CDF/LERF contribution for every 
RICT occurrence. 

Byron Station Assessment 

This section presents the analysis that bounds the potential seismic impact for inclusion in 
the decision-making process, as a seismic PRA is not available for BYR. The process for 
analyzing an unscreened external hazard without the use of a full PRA involves the following 
three steps: 

1. Estimate Bounding GDF 
2. Evaluate Potential Risk Increases Due to Out of Service Equipment 
3. Evaluate Bounding LERF Contribution 

Estimate Bounding GDF 

A seismic PRA (SPRA) is not available for BYR. BYR submitted a Seismic Margins 
Assessment (SMA) in its Individual Plant Examination for External Events (IPEEE) 
(Reference 13), as permitted by NRG NUREG-1407 (Reference 6). Therefore, an alternative 
approach is taken to provide an estimate of seismic core damage frequency (SCDF) based 
on the current BYR seismic hazard curve and assuming the seismic capacity of a component 
whose seismic failure would lead directly to core damage. This approach to estimation of 
the SCDF uses a plant level high confidence of low probability of failure (HCLPF) seismic 
capacity and convolves the corresponding failure probabilities as a function of seismic 
hazard level with the seismic hazard curve. This is a commonly used approach to estimate 
SCDF when a seismic PRA is not available. This approach is consistent with approaches 
that have been used in other regulatory applications. 

The seismic hazard for BYR was evaluated in 2013 (Reference 14) and provided to NRG via 
Reference 9. The BYR IPEEE assessed BYR structures, systems and components (SSCs) 
associated with BYR SMA success paths to a review level earthquake (RLE) value of 0.30g. 
The BYR IPEEE acknowledged that all SSCs on the success path component list (SPCL) 
have a capacity of at least. 0.3g PGA or are acceptable as-is. Therefore, a limiting HCLPF 
value of 0.3g PGA is utilized for BYR in this submittal. Calculation of the SCDF in this 
manner also requires definition of uncertainty parameters for seismic capacity. The 
uncertainty parameter for seismic capacity is represented by a composite beta factor (f3c) of 
0.4. This is a commonly-accepted approximation and is consistent with the value used in 
Reference 6. Using the above inputs, the total estimated BYR SCDF is determined to be 
7.9E-06/yr for the IPEEE (0.3g PGA) HCLPF. This SCDF value will be used as the bounding 
estimate of SCDF (ICDFseismic) for the TSTF-505 submittal RICT calculations. 
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Evaluate Potential Risk Increases Due to Out of Service Equipment 

The approach taken in the computation of SCDF assumes that the SCDF can be based on the 
likelihood that a single seismic-induced failure leads to core damage. This approach implicitly 
relies on the assumption that seismic-induced failures of similar equipment show a high degree 
of correlation (i.e., if one SSC fails, all similar SSCs will also fail). This assumption is 
conservative, but direct use of this assumption in evaluating the risk increase from out of 
service equipment could lead to an underestimation of the change in risk. However, if one 
were to assume no correlation at all in the seismic failures, then the seismic risk would be 
lower than the risk predicted by a fully correlated model, but the change in risk using the un
correlated model with a redundant piece of important equipment out of service would be 
bounded to the level predicted by the correlated model. 

If the industry accepted approach of correlation is assumed (e.g., as implicitly assumed in the 
studies performed in Reference 11 ), the conditional core damage frequency given a seismic 
event will remain unaltered whether equipment within a correlated group is out of service or 
not. Thus, the risk increase due to out of service equipment cannot be greater than the total 
SCDF estimated by the bounding method used in Reference 11. That is, for BYR, the delta 
SCDF from equipment out of service cannot be greater than 7.9E-06/yr. 

To summarize the above considerations: 

• The baseline seismic risk in this approach is assumed to be zero (i.e., in order to 
maximize the calculated incremental risk), whereas there will always be some level of 
baseline seismic risk for a zero maintenance plant configuration. Therefore, the 
incremental seismic risk (configuration seismic risk - baseline seismic risk) will always 
be overstated using a seismic penalty based on the total estimated seismic risk. 

• The limiting HCLPF approach assumes that a failure of a component with seismic 
capacity at that HCLPF leads directly to core damage (CD). However, even common 
failure of a given set of components (e.g., all emergency diesel generators (EDGs)) 
would not lead directly to CD, especially in light of the post-Fukushima FLEX mitigating 
strategies now in place. In reality there are few SSCs whose failure would lead to 
seismic CD with any significant frequency. Examples could be important structures, the 
reactor pressure vessel, important support systems such as 125 VDC power, or 
"distributed systems" such as all cable trays or all piping systems. Such failures involve 
HCLPFs much higher than the 0.3g value assumed for the bounding calculation. 

• In a seismic PRA, seismic impacts to similar components (e.g., all the EDGs) are 
typically assumed to be correlated unless there are reasons to justify not 
correlating. Correlation has the effect of introducing common cause impacts. So if one 
train of emergency AC power fails seismically, both trains are to fail given the same 
seismic event. So in .general, most seismic impacts would effectively be equivalent to 
Technical Specification loss of function. · 

• Given the above, the use of a seismic penalty based on assuming seismic core damage 
given the limiting plant HCLPF is appropriate. 
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Evaluate Bounding Seismic LERF Contribution 

The current BYR internal events PRA (Reference 12) includes a comprehensive treatment of 
LERF due to internally initiated events. The internal events PRA provides an estimate of the 
conditional probability of LERF for each modeled initiating event. Seismic events would not 
be expected to induce containment bypass scenarios, e.g., Interfacing Systems Loss of 
Coolant Accident (ISLOCA) or Steam Generator Tube Rupture (SGTR), and the bypass 
resulting from ISLOGA or SGTR is not a function of containment seismic capability. 
Therefore, a bounding conditional large early release probability for seismic events 
(GLERPseismic) can be obtained by examining the event-specific GDF and event-specific 
LERF, for the non-direct bypass events, i.e., 

CLERPseismic = LERF1E / CDF1E 

The BYR internal events PRA average GLERP over all initiating events other than direct 
containment bypass events is approximately 5% for Units 1 and 2 as shown in Table E4-2 
below (Reference 12). 

Table E4-2: Byron Non-Bypass CLERP Summary <1> 

Station I Unit 
LERF Non-Bypass 

CDF (/yr) 
Non-Bypass Non-Bypass 

(/yr) LERF (/yr) CDF (/yr) CLERP 
BYR Unit 1 6.3E-07 5.6E-07 1.2E-05 1.2E-05 5% 

BYR Unit 2 6.3E-07 5.6E-07 1.2E-05 1.2E-05 5% 
Note (1): The GDF and LERF values shown reflect a pending change to the BWD internal 
events PRA model of record that will be reflected in the model of record prior to use in the 
RIGT orooram. 

However, using a 5% value of GLERP would not encompass a significant number of the 
internal events initiators contributing to LERF. A LEAF-weighted average CLERP can be 
computed for each initiating event as follows: 

GLERPweighted event i = GLERPevent ix [LERFevent i / Total LERF] 

The overall weighted CLERP is the sum of the event GLERP values. The weighted GLERP 
calculated for the BYR internal events at power model results for non-containment bypass 
events, including the events with GLERP values above the average CLERP, is approximately 
0.1 for both Units. 

Several internal flood initiating events having FPIE GLERP values above the average 5% 
value (and above the weighted CLERP value). Although each have relatively small GDF and 
LERF contributions, they have high CLERP values. The total GDF for the internal flood 
scenarios with an internal events CLERP > 0.1 (i.e., just above the weighted CLERP value) 
is approximately 2.7E-7/yr, for both units, or just over 2% of total FPIE non-bypass GDF. The 
total LERF for the internal flood scenarios with an internal events GLERP > 0.1 is 
approximately 7.5E-8/yr for both units, or about 12% of total FPIE non-bypass LERF. These 
events are associated with fire protection piping which, although not inherently rugged, would 
not be expected to fail over a significant portion of the seismic hazard spectrum. Further, 
since these sequences together represent a small contribution to the overall FPIE GDF and 
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LEAF, the associated CLERP values are not representative of a CLERP to be used for the 
overall seismic RICT contribution. 

The event-specific CLERP for all other initi13-ting events is less than 0.15. Based on the 
discussion above, a 15% value of CLERP is chosen as an adequately conservative but not 
overly pessimistic estimate. This encompasses those internal events initiators contributing 
approximately 87% of total LEAF and approximately 98% of total CDF for those events not 
discussed above. Therefore, the bounding estimate of SLERF is: 

7 .9E-6/yr SCDF x 0.15 CLE RP = 1.2E-6/yr. 

Since this estimation of CLERP may change as the internal events PRA model is updated, 
the estimate will be updated for the RICT program with each internal events model update. 

Conclusion 

The above analysis provides the technical basis for addressing the seismic-induced core 
damage risk for BYR by reducing the ICDP/ILERP criteria to account for a bounding estimate 
of the configuration risks due to seismic events. 

The RICT and AMAT calculations are based the discussion provided above. The actual RICT 
and AMAT calculations performed by the BYR Configuration Risk Management Tool are based 
on adding an incremental 7.9E-6/yr seismic CDF contribution and corresponding 1.2E-6/yr 
seismic LEAF contribution to the configuration-specific delta CDF and delta LEAF attributed to 
internal and fire events contributions. This is accomplished by adding these seismic 
contributions to the instantaneous CDF/LERF whenever a RICT is in effect. This method 
ensures that an incremental seismic CDF/LERF equal to the bounding SCDF/SLERF is added 
to internal and fire events incremental CDF/LERF contribution for every RICT occurrence. 

3.1 Seismic Analysis Bounding Summary 
Based on the information presented above, the seismic "penalty" results for BWD and BYR are 
provided in Table E4-3 below. 

table E4-3: Seismic Results Summary for Braidwood and Byron 
Station Seismic CDF Seismic ~CDF Seismic LERF Seismic ~LERF 
BWD 4.2E-06 4.2E-06 6.2E-07 6.2E-07 
BYR 7.9E-06 7.9E-06 1.2E-06 1.2E-06 

Configuration Specific Considerations 

There are no configuration specific considerations related to the screening assessment provided 
above for BWD or BYR. However, because this hazard did not screen, "penalty" risk metrics 
are applied to all RICT calculations as described above. 

4. Extreme Winds Analysis 

This section provides an analysis of the High Winds/ Tornados risk impact for BWD and BYR. 
Each station is assessed separately below. 
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Braidwood Station Assessment 

As described in the BWD IPEEE (Reference 7), the design basis tornado has a 290 mph 
rotational velocity and 70 mile per hour translational velocity. Wind speeds for estimates for 
BWD are provided in Table 6-1 of NUREG/CR-4461 (Reference 15). The tornado wind speed 
associated with a 1 E-6/yr frequency is 240 mph, based on the F-scale, and 188 mph, based on 
the more recent EF-scale. Note that the 1 E-7/yr wind speeds are 288 and 220 mph (for F-Scale 
and EF-Scale, respectively), below the design tornado wind speeds for BWD. 

Tropical storms (i.e., hurricanes) are not a concern at BWD due its location. Straight winds 
(e.g., due to thunderstorms) are typically in the 50 - 70 mph range, although in rare cases may 
be over 100 mph. However, the hazard curve for straight winds tails off very quickly, such that 
below approximately 1 E-3/yr, straight winds do not affect the overall wind hazard for areas with 
hurricane and/or tornado hazards (Reference 16). Figure 3-13 in Reference 16 reproduces the 
1700-year return period wind speed map from ASCE-7-10, showing a 120 mph wind speed for 
the central portion of the U.S. 

Since tornado winds dominate the hazard for BWD, and the 1 E-6/yr tornado wind speeds are 
much less than the BWD design value for rotational velocity of 290 mph, damage due to the 
forces associated with high winds and tornadoes can be screened. 

A TORMIS analysis has been performed for BWD, Units 1 and 2 (Reference 17). TORMIS is 
software used for assessing the probability of tornado-generated missiles hitting and damaging 
unprotected plant structures, systems and components (SSCs). A plant-specific TORMIS 
analysis was performed in accordance with the guidance described in the 1983 NRC TORMIS 
Safety Evaluation Report (Reference 18), as clarified by Regulatory Issue Summary (RIS) 2008-
14, "Use of TORMIS Computer Code for Assessment of Tornado Missile Protection." 
(Reference 19) 

The results of the BWD TORMIS analysis (Table 2-1 of Reference 17) showed that the damage 
frequency for all SSCs unprotected against tornado missiles is approximately 5.3E-7/yr for 
Unit 1, and 5.8E-7/yr for Unit 2, assuming protection of the RWST hatches. The analysis 
performed in support of a TORMIS-based LAR determined the total arithmetic sum of the 
damage frequency for all unprotected SSCs, and does not determine risk (e.g., CDF or LERF). 
At the time the TORMIS analysis was completed, a significant contribution to tornado missile 
damage frequency at BWD was due to hatches on the roof of the RWST structures. 
Subsequent to the TORMIS analysis being completed, tornado missile protection was installed 
on both the Unit 1 and Unit 2 RWST hatches (Reference 20). Therefore, the total damage 
frequency for all SSCs unprotected against tornado missiles is approximately 5.3E-7/yr for 
Unit 1, and 5.8E-7/yr for Unit 2. 

The total core damage frequency (CDF) from tornado missiles is no larger than the frequency of 
damage to the unprotected SSCs, since the highest CCDP if all the SSCs were damaged 
simultaneously is 1.0. The evaluation of CDF associated with unavailable SSCs will also be 
less than 1 E-6/year. Therefore, the tornado missile hazard can be screened from consideration. 
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Configuration Specific Considerations 

There are no configuration specific considerations related to the screening assessment provided 
above for BWD. 

Byron Station Assessment 

As described in the BYR IPEEE (Reference 13), the design basis tornado has a 290-mph 
rotational velocity and 70 mile per hour translational velocity. Wind speeds for estimates for 
BYR are provided in Table 6-1 of NUREG/CR-4461, Rev. 2 (Reference 15). The tornado wind 
speed associated with a 1 E-6/yr frequency is 240 mph, based on the F-scale, and 188 mph, 
based on the more recent EF-scale. Note that the 1 E-7/yr wind speeds are 288 and 220 mph 
(for F-Scale and EF-Scale, respectively), below the design tornado wind speeds for BYR. 
[Note; BYR and BWD tornado wind speeds in Table 6-1 of NUREG/CR-4461, Rev. 2, are 
identical]. 

Consistent with BWD, tropical storms (i.e., hurricanes) are not a concern at BYR due its 
location. Straight winds (e.g., due to thunderstorms) are typically in the 50 - 70 mph range, 
although in rare cases may be over 100 mph. However, the hazard curve for straight winds tails 
off very quickly, such that below approximately 1 E-3/yr, straight winds do not affect the overall 
wind hazard for areas with hurricane and/or tornado hazards (Reference 16). Figure 3-13 in 
Reference 16 reproduces the 1700-year return period wind speed map from ASCE-7-10, 
showing a 120-mph wind speed for the central portion of the U.S. 

Since tornado winds dominate the hazard for BYR, and the 1 E-6/yr tornado wind speeds are 
much less than the BYR design value for rotational velocity of 290 mph, damage due to the 
forces associated with high winds and tornadoes can be screened. 

A TORMIS analysis has been performed for BYR, Units 1 and 2 (Reference 22). A plant
specific TORMIS analysis was performed in accordance with the guidance described in the 
1983 NRG TORMIS Safety Evaluation Report (Reference 18), as clarified by Regulatory Issue 
Summary (RIS) 2008-14, "Use of TORMIS Computer Code for Assessment of Tornado Missile 
Protection." (Reference 19) 

The results of the BYR TORM IS analysis showed that the damage frequency for all SSCs 
unprotected against tornado missiles is less than 1 E-6 per year for each unit. These results are 
based on redundancy in the Essential Service Water Cooling Towers (SX CT) that are used as 
the ultimate heat sink (UHS). 

TORMIS analyses typically determine the total arithmetic sum of the damage frequency for all 
unprotected SSCs. In the case the BYR TORMIS analysis, credit was taken for redundancy in 
the SX CT cells, considering the number of cells needed for successful UHS function. Boolean 
logic was applied to the TORMIS results (Section 2.3 of Reference 22) to determine the 
frequency of UHS failure, given two cells unavailable due to a random electrical failure with one 
cell out of service (3 of the remaining 5 cells must survive) or 2 cells out of service (2 of the 
remaining 4 cells must survive). The number of cells that may be initially out of service is 
dependent on the outside air wet bulb temperature per BYR LCO 3.7.9 (Reference 23). 

The TORM IS results show that the total SSC damage frequency is slightly less than 1 E-6 per 
year without need for any plant modifications. However, the Unit 1 and Unit 2 RWST hatches 
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contribute approximately 2.4E-7/yr to the total damage frequency at each site. Subsequent to 
the TORM IS analysis being completed, BYR modified the RWST hatches (Reference 21 ). With 
these modifications, there is more margin to the 1 E-6/year TORM IS licensing criteria. 

The total core damage frequency (GDF) from tornado missiles is no larger than the frequency of 
damage to the unprotected SSCs, since the highest CCDP if all the SSCs were damaged 
simultaneously is 1.0. The evaluation of GDF associated with unavailable SSCs will also" be 
less than 1 E-6/year. Therefore, the tornado missile hazard can be screened from consideration. 

Configuration Specific Considerations 

A configuration specific tornado missile risk analysis was performed to determine the GDF and 
LERF associated with tornado missiles at BYR (Reference 24). The study determined that the 
tornado missile risk associated with individual components or trains unavailable would still 
screen (i.e., GDF less than 1 E-6/yr and LERF less than 1 E-7/yr). However certain combinations 
of unavailable components and/or trains (especially SX Cooling Tower (SXCT) fans, electrical 
buses, EDGs and AFW pumps) could result in GDF and/or LERF exceeding 1 E-6/yr and 1 E-7/yr 
respectively. 

Therefore, conservative penalty factors were developed to account for tornado missile risk in the 
RICT calculations. These penalty factors are conservative; the basis for them is provided in 
Reference 24. The penalty factors are: 

• b.CDF 
• b.LERF 

SE-6/yr 
1 E-7/yr 

The tornado missile penalty factors should be applied for all RICT calculations, regardless of the 
configuration. Furthermore, due to the impact of shared systems at BYR (especially SX, SXCT, 
and electrical power), the penalty factors should be applied to both units if SSCs in any of the 
following systems are unavailable: 

• AC Power 
• DC Power 
• Essential Service Water (SX) 
• SXCT 
• Component Cooling Water (CC) 

If none of these systems is affected, the penalty factors apply only to the unit with the 
unavailable SSC. 

4.1 Extreme Winds Analysis Summary 
High wind hazards can be screened for BYR and BWD, based on the analysis provided above. 
Wind hazards from tornadoes and straight winds are bounded by the plant tornado wind design. 
The estimated frequency of tornado winds, which could exceed the design of either BYR or 
BWD, is much less than 1 E-6/yr. Tornado missile hazards have been evaluated using TORMIS. 
The total tornado missile damage frequency at for each unit at both BYR and BWD is less than 
1 E-6/yr. Therefore, the GDF associated with tornado missiles at both units at BYR and BWD is 
estimated to be below 1 E-6/yr. 
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Configuration Specific Considerations 

As noted in the site-specific evaluations presented above, there are no configuration specific 
considerations related to the screening assessment for high winds/ tornados provided above for 
BWD. However, conservative penalty factors are developed for BYR, to account for the risk 
associated with tornado missiles at that plant for Risk Managed Technical Specification program 
implementation. 

5. Evaluation of External Event Challenges and IPEEE Update Results 

This section provides an evaluation of other external hazards. The results of the assessment of 
these hazards is provided in Table E4-4. Table E4-5 provides the summary criteria for 
screening of the hazards listed in Table E4-4. 

Hazard Screening 

The IPEEE for BWD and BYR Units 1 and 2 (References 7 and 13) provides an assessment of 
the risk to BWD and BYR associated with these hazards. Additional analyses have been 
performed since the IPEEE to provide updated risk assessments of various hazards, such as 
aircraft impacts, industrial facilities and pipelines, and external flooding. These analyses are 
documented in the UFSAR (References 27 and 34). Additional information describing 
assessment of external hazards relevant to application to risk-informed regulatory applications 
is provided in the BWD and BYR PRA Notebooks for external hazard assessment (Reference 
41 ). Table E4-4 reviews and provides the bases for the screening of external hazards, identifies 
any challenges posed, and identifies any additional treatment of these challenges, if required. 
The conclusions of the assessment, as documented in Table E4-4, assure that the hazard either 
does not present a design-basis challenge to BWD and BYR, or is adequately addressed in the 
PRA. 

In the application of Risk-Informed Completion Times, a significant consideration in the 
screening of external hazards is whether particular plant configurations could impact the 
decision on whether a particular hazard that screens under the normal plant configuration and 
the base risk profile would still screen given the particular configuration. The external hazards 
screening evaluation for BWD and BYR has been performed accounting for such configuration
specific impacts. The process involves several steps. 

As a first step in this screening process, hazards that screen for one or more of the following 
criteria (as defined in Table E4-5) still screen regardless of the configuration, as these criteria 
are not dependent on the plant configuration. 

• The occurrence of the event is of sufficiently low frequency that its impact on plant risk 
does not appreciably impact GDF or LEAF. (Criterion C2) 

• The event cannot occur close enough to the plant to affect it. (Criterion C3) 
• The event which subsumes the external hazard is still applicable and bounds the hazard 

for other configurations. (Criterion C4) 
• The event develops slowly, allowing adequate time to eliminate or mitigate the hazard or 

its impact on the plant. (Criterion CS) 

The next step in the screening process is to consider the remaining hazards (i.e., those not 
screened per the above criteria) to consider the impact of the hazard on the plant given 
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particular configurations for which a RICT is allowed. For hazards for which the ability to 
achieve safe shutdown may be impacted by one or more such plant configurations, the impact 
of the hazard to particular SSCs is assessed and a basis for the screening decis.ion applicable 
to configurations impacting those SSCs is provided. 

As noted above, the configurations to be evaluated are those involving unavailable SSCs whose 
LCOs are included in the RICT program. 

Seismic-Induced Loss of Offsite Power Challenges 

For BWD and BYR; the only incremental risk associated with challenges to the facility that do 
not exceed the design capacity, which is not already addressed, is the seismically-induced 
LOOP. The methodology for computing the seismically-induced LOOP frequency is simply a 
convolution of the mean seismic hazard curve and the offsite power fragility. The BWD and 
BYR seismic hazard curve is as described in Section 3 of this enclosure (and Reference 9). 

Table E4-6 and Table E4-7 provides the mean seismic hazard, represented by a series of 
discrete seismic hazard intervals from just below the BWD and BYR operating basis earthquake 
to significantly above the safe shutdown earthquake, and the LOOP failure probability for each 
seismic interval based on the fragility of offsite power, represented by failure of ceramic 
insulators in the offsite power switchyard. The failure probabilities are based on the fragility 
data from Table 4-3 of the RASP Handbook (Reference 42): 

Median Offsite Power Capacity= 0.35g, 13R = 0.39, 13u = 0.39 

Given the mean frequency and failure probability for each seismic hazard interval, the estimated 
frequency of seismically induced loss of offsite power for the BWD and BYR sites is obtained by 
taking the product of the interval frequency and the offsite power failure probability. As shown in 
Table E4-6 and Table E4-7, the total seismic LOOP frequency for BWD and BYR is the sum of 
weighted average LOOP frequencies, or 3.3E-05 and 4.3E-5/yr respectively. 

The internal events PRA models LOOP from plant-centered, switchyard-centered, grid-related, 
and weather-related events. Based on the BWD and BYR internal events PRA, total frequency 
of unrecovered loss of offsite power, i.e., the sum of the frequency times the non-recovery 
probability at 24 hours over these LOOP events, is approximately 1.1 E-3/yr for each site 
(Reference 43 and 44). 

The seismically-induced (unrecoverable) LOOP frequency for BWD and BYR is therefore 
approximately 3% and approximately 4%, respectively, of the total unrecovered LOOP 
frequency that is already accounted for in the internal events PRAs. These values are judged to 
be a sufficiently small fraction that they will not significantly impact the RICT Program 
calculations for either station and can be omitted. 

6. External Flooding Assessment 

This section provides an analysis of the external flooding risk impact for BWD and BYR. Each 
station is assessed separately below. 
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Braidwood Station Assessment 

The external flooding hazard at BWD was recently updated as a result of the post-Fukushima 
50.54(f) Request for Information and the flood hazard reevaluation report (FHRR) was 
submitted to NRG for review on March 12, 2014 (Reference 25) and revised to respond to 
Request for Additional Information (RAI) on June 24, 2015 (Reference 26). The results indicate 
that Local intense precipitation (LIP) was evaluated and found to have a maximum water 
surface elevation (WSE) of 601.11 ft. This mechanism does produce a WSE that exceeds the 
current licensing basis (CLB) of 601.85 ft or the plant building entry way elevation of 602.25 ft as 
indicated in the USFAR (Reference 27). 

The combined flooding mechanism effects found that the limiting scenario is an all season 
probable maximum precipitation (PMP) resulting in a probable maximum flood (PMF) raising the 
WSE in the cooling pond adjacent to the site. This is combined with the 2-year wind speed to 
estimate wave runup effects and the maximum WSE of 602.34 ft (Reference 26), which is 
greater than plant building entry way at elevation 602.25 ft. In order to provide protection for 
this extreme event, the exterior dike adjacent to the lake screen house was built 2.5 ft. higher 
than the other locations. The top elevation of this dike is 602.5 ft. MSL, which is greater than 
the WSE. No impacts from this external flood causing mechanism are expected. 

Challenges Posed 

Weather induced Loss of Offsite Power (LOSP) is a potential challenge. This is addressed in 
the Full Power Internal Events model through a weather-based LOSP initiating event. 

Disposition for RICT Program 

The LIP flooding mechanism does not challenge the plant building entry ways. The maximum 
WSE from LIP flooding is 601.11 ft. and the plant entry ways are protected against the flood 
water with an elevation of 602.25 ft. The available physical margin of 1.14 ft was determined 
adequate in the revised FHRR calculations (Reference 26) because of the conservative 
assumptions, inputs and methods used to estimate the PMF elevations. 

The combined effects flooding mechanism similarly does not challenge the plant building entry 
ways. The maximum WSE for this mechanism, as reported in the FHRR, is 602.34 ft and a dike 
adjacent to the lake screen house protects the structure from inundation with a top elevation of 
602.50 ft. This provides 0.16 ft of available physical margin which was determined adequate in 
the FHRR due to the conservative assumptions, inputs and methods used to determine the 
maximum WSE of the combined effects flooding mechanism. 

Additionally, the Mitigating Strategies Assessment (MSA) concludes that FLEX will remain 
deployable throughout the entire flood event duration (Reference 28). This provides additional 
defense-in-depth from beyond-design-basis external events, including flooding. These 
capabilities would lead to the conclusion that external flooding does not need to be considered 
in this program. 

Configuration Specific Considerations 

There are no configuration specific considerations related to the screening assessment for 
external flooding provided above for BWD. 
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Byron Station Assessment 

The external flooding hazard at the site was recently updated and the flood hazard reevaluation 
report (FHRR) was submitted to NRC for review on March 12, 2014 (Reference 29). 
By letter dated September 3, 2015 (Reference 30), the NRC staff concluded that the 
reevaluated flood hazard mechanisms for BYR are bounded by the current design basis. 
Subsequently, BYR revised the model used to develop the local intense precipitation (LIP) flood 
hazard parameters. The revision resulted in minor differences between the LIP parameters 
described in the external flooding mitigating strategies assessment (MSA) submitted to NRC on 
September 30, 2016 and the reevaluated LIP parameters described in the September 3, 2015 
letter. 

Specifically, the revised model resulted in an increase in the maximum flood elevation due to 
LIP from 870.9 feet to 870.94 feet, which exceeds the plant floor elevation at the east and 
southwest sides of the turbine building. The NRC staff assessment letter of the BYR MSA 
dated October 21, 2016 (Reference 31) concluded that this minor increase in maximum LIP 
elevation is: 1) bounded by an internal flood; and 2) does not adversely impact mitigating 
strategies equipment. 

Since this difference is minor and has no impact on implementation of the BYR mitigating 
strategy, the NRC concluded that the flood hazards used in the MSA are equivalent to the 
design-basis of the facility and suitable for use in the MSA. In addition, BYR completed an 
evaluation which concluded that ingress from the revised LIP flood, with higher flood levels and 
period of inundation, is bounded by an internal flood and that the plant would be able to 
shutdown safely. 

Challenges Posed 

Water in-leakage from the LIP event was calculated to be completely bounded by internal flood 
events at the Bryon Station. The risk posed from the extremely rare is subsumed by the internal 
flood analysis included in the Full Power Internal Events model. Additionally, weather induced 
Loss of Offsite Power (LOSP) is a potential challenge. This is addressed in the Full Power 
Internal Events model through a weather-based LOSP initiating event. 

Disposition for RICT Program 

The LIP mechanism in-leakage impacts was determined to be completely bounded by internal 
flooding events. The combined effects flooding mechanisms are completely bounded by the 
sites design basis and adequate protection from this mechanism is confirmed in the plant's 
USFAR. These conclusions are not challenged by the FHRR findings. Additionally, the 
Mitigating Strategies Assessment (MSA) concludes that FLEX will remain deployable 
throughout the entire flood event duration (Reference 32). This provides additional defense-in
depth from beyond-design-basis external events, including flooding. These capabilities would 
lead to the conclusion that external flooding does not need to be considered in this program. 

Configuration Specific Considerations 

There are no configuration specific considerations related to the screening assessment for 
external flooding provided above for BYR. 
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·s.1 External Flooding Assessment Results Summary 
As discussed above, External Flooding is not a significant contributor to the overall risk impact 
for BWD and BYR and does not need to be considered as an input into the RICT process. 

Configuration Specific Considerations 

As noted in the site-specific evaluations presented above, there are no configuration specific 
considerations related to the screening assessment provided above for either station. 
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Table E4-4: Evaluation of Risks from External Hazards 

Screenin~ Resul~ 

Braidwood Response 

From Section 3.5.1.6, Aircraft Hazards, of the BWD UFSAR, the 
airports and airways in the vicinity of the site are described in 
Subsection 2.2.2.5 of the BWD UFSAR (Reference 27). 

The airports in the vicinity of the site do not pose a hazard because 
(1) there are no airports within 5 miles of the site, and (2) there are 
no airports with projected operations greater than 500 d2 
movements per year within 10 miles of the site and greater than 
1000 d2 outside 10 miles, where d is the distance in miles from the 
site. 

Using a refined method as described in section 3.5.1.6 of the BWD 
UFSAR, the probability of an aircraft crashing into the safety-related 
plant structures is 3.8E-08 per year, which is less than the 
threshold value of 1.0E-07 per year for postulating the design-basis 
event. Hazards due to aircraft crashes thus need not be considered 
in the design of the BWD Station. 

Based on this review, the aircraft impact hazard can be considered 
to be negligible. Therefore, it can be excluded from RICT Program 
evaluation. 
The mid-western location of BWD precludes the possibility of a 
snow avalanche. Therefore, it can be excluded from RICT Program 
evaluation. 

Actions committed to and completed by BWD in response to 
Generic Letter 89-13 provide on-going control of biological hazards. 
These controls are described in Exelon procedure ER-AA-340, "GL 
89-13 Program Implementing Procedure" (Reference 35). In 
addition, station actions taken in response to INPO SOER 07-2 
provide an additional layer of biological hazard management. 

Based on these actions, the potential impact of biological hazard 
events Is considered negligible and is screened from further 
consideration. Therefore, it can be excluded from RICT Program 
evaluation. 
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,Byron Re~ponse 

From Section 3.5.1.6, Aircraft Hazards, of the BYR UFSAR, the 
airports and airways in the vicinity of the site are described in 
Subsection 2.2.2.5 of the BYR UFSAR (Reference 34). 

There are no airports with projected operations greater than 
500 d2 movements per year within 10 miles of the site and 
greater than 1000 d2 movements per year outside 10 miles, 
where d is the distance in miles from the site. There are no low 
altitude federal airways within 2 miles of the site. 

For the airports and seaplane base within 10 miles of the site 
(shown in Figure 2.2-3 of the BYR UFSAR), an analysis has 
been performed which shows that the probability of an aircraft 
crashing into the safety-related plant structures is 3.7E-08 per 
year. 

Based on this review, the aircraft impact hazard can be 
considered to be negligible. Therefore, it can be excluded from 
RICT Program evaluation. 

The mid-western location of BYR precludes the possibility of a 
snow avalanche. Therefore, it can be excluded from RICT 
Proaram evaluation. 
Actions committed to and completed by BYR in response to 
Generic Letter 89-13 provide on-going control of biological 
hazards. These controls are described in Exelon procedure 
ER-AA-340, "GL 89-13 Program Implementing Procedure" 
(Reference 36). In addition, station actions taken in response 
to INPO SOER 07-2 provide an additional layer of biological 
hazard management. 

Based on these actions, the potential impact of biological 
hazard events Is considered negligible and is screened from 
further consideration. Therefore, it can be excluded from RICT 
Proaram evaluation. 
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Table E4-4: Evaluation of Risks from External Hazards 
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The mid-western location of BWD precludes the possibility of The mid-western location of BYR precludes the possibility of 

Coastal erosion y C3 coastal erosion. Therefore, it can be excluded from RICT Program coastal erosion. Therefore, it can be excluded from RICT 
evaluation. ProQram evaluation. 
There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 

hazard. 
Drought y C5 These effects would take place slowly allowing time for orderly 

plant reductions, including shutdowns. These effects would take place slowly allowing time for orderly 
plant reductions, includinq shutdowns. 

C1 
There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 

External Flooding y hazard. 
Refer to External Flooding Assessment for BWD above. 

PS2 Refer to External Floodinq Assessment for BYR above. 
There are no configuration-specific considerations for this hazard. Refer to Extreme Winds Analysis for BYR above. 

Extreme Wind or 
C1 

Tornado 
y Refer to Extreme Winds Analysis for BWD above. Conservative penalty factors are developed to account for the 

PS4 configuration risk associated with tornado missiles for Risk 
ManaQed Technical Specification proqram implementation. 

There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 
hazard. 

The principal effects of such events (such as freezing fog) would be 
Fog y C1 to cause a loss of off-site power and are addressed in the weather- The principal effects of such events (such as freezing fog) 

related Loss of Offsite Power initiating event in the internal events would be to cause a loss of off-site power and are addressed in 
PRA model for BWD. the weather-related Loss of Offsite Power initiating event in the 

internal events PRA model for BYR. 

Forest or Range 
The site landscaping and lack of forestation prevent such fires from The site landscaping and lack of forestation prevent such fires 

y C3 posing a threat to BWD. Therefore, it can be excluded from RICT from posing a threat to BYR. Therefore, it can be excluded 
Fire 

Proaram evaluation. from RICT Proqram evaluation. 
The principal effects of such events would be to cause a loss of off- The principal effects of such events would be to cause a loss of 
site power and are addressed in the weather-related Loss of Offsite off-site power and are addressed in the weather-related Loss of 
Power initiating event in the internal events PRA model for BWD. Offsite Power initiating event in the internal events PRA model 

Frost y C1 for BYR. 
There are no. configuration-specific considerations for this hazard. 

There are no configuration-specific considerations for this 
hazard. 
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ENCLOSURE 4 
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Table E4-4: Evaluation of Risks from External Hazards 

·External Hazard Screening Re.suit 

.. 
Screening l 

... .. 
Screened 

Hazard 
(Y/N) 

Criterion B~c!idwo9d Respon~e 'Byron Re~ponse 
.(Note a)', 

The principal effects of such events would be to cause a loss of off- The principal effects of such events would be to cause a loss of 
site power and are addressed in the weather-related Loss of Offsite off-site power and are addressed in the weather-related Loss of 

C1 Power initiating event in the internal events PRA model for BWD. Offsite Power initiating event in the internal events PRA model 
Hail y for BYR. 

C4 There are no configuration-specific considerations for this hazard. 
There are no configuration-specific considerations for this 
hazard. 

The principal effects of such events would result in elevated lake The principal effects of such events would result in elevated 
temperatures which are monitored by station personnel. Should river and SX Cooling Tower basin temperatures which are 
the temperature exceed the BWD Technical Specification limit monitored by station personnel. Should the temperature 
(Reference 37), an orderly shutdown would be initiated. Another exceed the BYR Technical Specification limit (Reference 38), 
potential initiating consequence would be to cause a loss of off-site an orderly shutdown would be initiated. Another potential 

High summer 
power. These effects would take place slowly allowing time for initiating consequence would be to cause a loss of off-site 

y C1 orderly plant reductions, including shutdowns. At worst, the loss of power. Th.ese effects would take place slowly allowing time for 
temperature off-site power ev~nts would be subsumed into the base PRA model orderly plant reductions, including shutdowns. At worst, the 

results. loss of off-site power events would be subsumed into the base 
PRA model results. 

There are no configuration-specific considerations for this hazard. 
There are no configuration-specific considerations for this 
hazard. 

The mid-western location of BWD precludes the possibility of a high The mid-western location of BYR precludes the possibility of a 
tide condition. high tide condition. 

High tide, Lake 
Level, or River y C3 High lake effects would take place slowly allowing time for orderly High river effects would have negligible impact to the plant due 
Stage plant reductions, including shutdowns. to the installation of cooling towers being the ultimate heat sink. 

Therefore, it can be excluded from RICT ProQram evaluation. Therefore, it can be excluded from RICT Promam evaluation. 
The mid-western location of BWD precludes the possibility of a The mid-western location of BYR precludes the possibility of a 

Hurricane y C4 
hurricane. In addition, hurricanes would be covered under Extreme hurricane. In addition, hurricanes would be covered under 
Wind or Tornado and Intense Precipitation. Therefore, it can be Extreme Wind or Tornado and Intense Precipitation. Therefore, 
excluded from RICT Proqram evaluation. it can be excluded from RICT Proqram evaluation. 
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Table E4-4: Evaluation of Risks from External Hazards · 
. . .. .. .. .. ·., ... .. . 

" 
-· .. .. .. .. '-· . C, .. 

" 
.. ... 

·Externai -Hazard 
' . . 

ScreeQir:ig 'Result. 

. . 
~creenihg· 

.. .. . .. 
Screened Byron Be.sponse. Hazard, .(YIN). 

; ·c.ri~er,ion. Br~ic!yvood .R!:l~ppnse 
JNote,a)' 

. ' ..... 

There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 
hazard. 

C1 The principal effects of such events would be to cause a loss of off-
Ice cover y site power and are addressed in the weather-related Loss of Offsite The principal effects of such events would be to cause a loss of 

C3 Power initiating event in the internal events PRA model for BWD. off-site power and are addressed in the weather-related Loss of 
Offsite Power initiating event in the internal events PRA model 
for BYR. 

There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 
hazard. 

Joliet Arsenal is located eight miles from the site. This facility has 
largely ceased activities except for those of a custodial nature. There are no military facilities within 10 miles of the site. 
Shipments of explosive materials have essentially been terminated. Industrial manufacturing facilities have also been evaluated and 

determined to not have an impact to BYR as discussed in the 
There are no manufacturers of hazardous materials located within BYR UFSAR, section 2.2.3 (Reference 34). 

Industrial or military 
C1 five miles of the site. Hazardous chemicals used and/or stored by 

y manufacturers within five miles of the plant were also evaluated The evaluation of chemical hazards from military or industrial 
facility accident 

C3 and determined to either screen from further evaluation or were facilities is performed in accordance with BYR Technical 
determined to meet the acceptance criteria associated with Control Specification 5.5.18 (Reference 38). 
Room operator protection as discussed in the BWD UFSAR, 
section 2.2.3 (Reference 27). 

The evaluation of chemical hazards from military or industrial 
facilities is performed in accordance with BWD Technical 
Specification 5.5.18 (Reference 37). 

Internal Flooding N 
None The BWD Internal Events PRA includes evaluation of risk from The BYR Internal Events PRA includes evaluation of risk from 

internal flooding events. internal flooding events. 

Internal Fire N 
None The BWD internal Fire PRA addresses risk from internal fire events. The BYR internal Fire PRA addresses risk from internal fire 

events. 
The mid-western location of BWD precludes the possibility of a The mid-western location of BYR precludes the possibility of a 

Landslide y C3 
landslide. landslide. 

Therefore, it can be excluded from RICT Proqram evaluation. Therefore, it can be excluded from RICT Proqram evaluation. 
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Table E4-4: Evaluation of Risks from External Hazards 
- - ·, - -· - ' - - , .. ·--. -- -

•Extern_al H_ijzard ·scre~ni11g Rl:!sult-
•,, •,, . - " 

Screening- -·· . ·- ·1. - - -- - -

Hazard ' Screened Criterion ,Braipwooµ B~,sp~ms.~ 13yrgry ~~sponse. (V./N). ., ,(Note,a)· 
There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 

hazard. 
Lightning strikes are not uncommon in nuclear plant experience. 
They can result in losses of off-site power or surges in Lightning strikes are not uncommon in nuclear plant 

Lightning y C1 instrumentation output if grounding is not fully effective. The latter experience. They can result in losses of off-site power or 
events often lead to reactor trips. Both results are incorporated into surges in instrumentation output if grounding is not fully 
the BWD internal events model through the incorporation of generic effective. The latter events often lead to reactor trips. Both 
and plant specific data. results are incorporated into the BYR internal events model 

throuah the incorporation of generic and plant specific data. 
There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 

Low Lake Level or 
hazard. 

River Stage 
y C5 These effects would take place slowly allowing time for orderly 

plant reductions, including shutdowns. These effects would take place slowly allowing time for orderly 
plant reductions, includino shutdowns. 

There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 
hazard. 

C1 The principal effects of such events would be to cause a loss of off-
Low winter y site power. These effects would take place slowly allowing time for The principal effects of such events would be to cause a loss of 
temperature 

C5 
orderly plant reductions, including shutdowns. At worst, the loss of off-site power. These effects would take place slowly allowing 
off-site power events would be subsumed into the base PRA model time for orderly plant reductions, including shutdowns. At worst, 
results. the loss of off-site power events would be subsumed into the 

base PRA model results. 

Meteorite or 
The frequency of a meteor or satellite strike is judged to be so low The frequency of a meteor or satellite strike is judged to be so 

Satellite Impact 
y PS4 as make the risk impact from such events insignificant. Therefore, low as make the risk impact from such events insignificant. 

it can be excluded from RICT Prooram evaluation. Therefore, it can be excluded from RICT Program evaluation. 
There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 

hazard. 
There are six natural gas pipelines and four other petro-chemical 
pipelines within five miles of the site. There is no significant hazard The nearest pipeline to the site is 2.5 miles away and is only a 

Pipeline accident y C1 
from toxic releases or explosions involving these pipelines that 3-inch diameter pipe. There is no significant hazard to the site 
could interact with the plant. from these events. 

Chemical Hazards transported using pipelines that are located in Chemical Hazards transported using pipelines that are located 
_the vicinity of the plant are analyzed in accordance with BWD in the vicinity of the plant are analyzed in accordance with BYR 
Technical Specification 5.5.18 (Reference 37). Technical Specification 5.5.18 (Reference 38). 
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Table E4-4: Evaluation of Risks from External Hazards 
-- ·--- -· -. ·- -- - - . -- - - -·-

: ?cr_~~nrn~ !Result _ 
- . 

_ External Hazard·· : 
-· 

,- .. 
Sqreening; -· - - - -,- ,- . -

-
Hazard Screel'.led: Criteriori. _Braidwood ·Respo_11se BY,r(>.n'Re~po_n.s_e 

.(Y/N): ', 

.(Note.,a) 
There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 

hazard. 
Chlorination of water systems is performed using a hypochlorite 

Release of 
system. No chlorine gas is stored on-site. Various acids and Chlorination of water systems is performed using a hypochlorite 

Chemicals in y PS2 
caustics are stored on-site but pose no hazard to the plant. system. No chlorine gas is stored on-site. Various acids and 

Onsite Storage 
caustics are stored on-site but pose no hazard to the plant. 

Chemical Hazards stored and transported in the vicinity of the plant 
are analyzed in accordance with BWD Technical Specification Chemical Hazards stored and transported in the vicinity of the 
5.5.18 (Reference 37). plant are analyzed in accordance with BYR Technical 

Soecification 5.5.18 (Reference 38). 
There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 

hazard. 
There is no historical or topographical evidence indicating that flow 
in the Kankakee River can be diverted away from its present Due to the great width of the Rock River and the relatively flat 

River diversion y C3 
course. The river is wide, and there are no deeply incised gorges surrounding terrain, there is little possibility that rock falls, ice 
upstream where landslides could entirely cut off river flow. jams or subsidence could completely divert the flow away from 
Upstream ice jams will not divert flow completely, since they do not the makeup water intake. Refer to BYR UFSAR section 2.4.9 
prevent overbank or subsurface flow. Refer to BWD UFSAR (Reference 40). 
Section 2.4.9 (Reference 39). 

The mid-western location of BWD prevents sandstorms. More The mid-western location of BYR station prevents sandstorms. 
C1 common wind-borne dirt can occur but poses no significant risk to More common wind-borne dirt can occur but poses no 

Sand or Dust Storm y BWD given the robust structures and protective features of the significant risk to BYR station given the robust structures and 
C5 plant. Therefore, it can be excluded from RICT Program protective features of the plant. Therefore, it can be excluded 

evaluation. -from RICT Proaram evaluation. 
C1 Seiche was found to not be an applicable external _flooding Seiche was found to not be an applicable external flooding 

Seiche y mechanism in Reference 25. Therefore, it can be excluded from mechanism in Reference 29. Therefore, it can be excluded 
C3 RICT Program evaluation, from RICT Program evaluation. 

The seismic impact is addressed in Section 3 of this enclosure. The seismic impact is addressed in Section 3 of this enclosure. 

Seismic activity N None 
Conservative penalty factors are developed to account for the Conservative penalty factors are developed to account for the 
confiquration risk associated with seismic risk. confiauration risk associated with seismic risk. 
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Table E4-4: Evaluation of Risks from External Hazards 
., •,• . . .. ." ... . ., -· , .. 

' '· 

-Extern.al Hazard Scr~ening Hes~lt 
. - '. -· .. .. 

Si::r'eel"!ihg 
'·-. - . ' . , .. - ·- - . 

S_cre~ned, 
.,.· 

Hazard 
·.(Y/~)-

Criterion 
' 

Elr~!dy,to~~; R.espqnse. ., '' '~_V,fOlcl ~:espons~ 
··1 .CNbt~ al· " ., '·,' ... . -· 

.·_,. 
. '' 

There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 

C1 hazard. 

Snow y Snow cover is included as an input to the probable maximum flood 

C4 
(PMF) WSE calculations. See Reference 25 for full details. Snow cover is included as an input to the probable maximum 

flood (PMF) WSE calculations. See Reference 29 for full 
details. 

Based on the discussions and conclusions reached in the BWD Based on the discussions and conclusions reached in the BYR 
C1 UFSAR section 2.5, "Geology, SEISMOLOGY, AND UFSAR section 2.5, "GEOLOGY, SEISMOLOGY, AND 

Soil shrink-swell y GEOTECHNICAL ENGINEERING" (Reference 39), the impact from GEOTECHNICAL ENGINEERING" (Reference 40), the impact 
C5 soil shrink or swell (subsidence or uplift) is expected to be from soil shrink or swell (subsidence or uplift) is expected to be 

negligible and can be screened from further evaluation. Therefore, negligible and can be screened from further evaluation. 
it can be excluded from RICT ProQram evaluation. Therefore, it can be excluded from RICT Proaram evaluation. 
The mid-western location of BWD precludes the possibility of a sea The mid-western location of BYR station precludes the 

Storm surge y C3 level driven storm surge. Therefore, it can be excluded from RICT possibility of a sea level driven storm surge. Therefore, it can 
ProQram evaluation. be excluded from RICT Proaram evaluation. 
There are no configuration-specific considerations for this hazard. There are no configuration-specific considerations for this 

hazard. 

Toxic Gas y C4 
Toxic gas is covered under Release of Chemicals in Onsite 
Storage, Industrial or Military Facility Accident, and Transportation Toxic gas is covered under Release of Chemicals in Onsite 
accident assessments in this table. Storage, Industrial or Military Facility Accident, and 

Transoortation accident assessments in this table. 
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" 

Table E4-4: Evaluation of Risks from External Hazards 

I· - . -·- -- - .. -. . -·· .. ,,-·· 

.. E_xtemal 'H~za~~ -: '~cre_~nin~,Re~_ult 
·, 

----

Scree_nir:ig_ '· 
,. - . ·-··· .. - - •,,'. .. , ... . " - .. .. . . - ·, " 

•. 
Scr.~en_e~ 

i' ; 

:l:laz:a~~' ·Gr:it~r.iori Br~idwood R:e.~p9n_~e . - , BY,~~n· R_e~pons~ ·(YIN)! · (~ote:a,,_ 
,. 

'• 

- . - . . . ·- .. ' 
There are no configuration-specific considerations for this hazard. 

Chemical hazards stored_ and transported in the vicinity of the plant 
There are no configuration-specific considerations for this 

are analyzed in accordance with BWD Technical Specification 
hazard 5.5.18 (Reference 37) and Regulatory Guides 1. 78, 1.95 and 1.196 

C3 to ensure Control Room habitability is maintained. The latest 
analysis was performed in 2008. 

Railroad track approaches no closer than four miles to the plant 

C4 site. There is no heavy traffic in bulk hazardous materials 

The analysis concluded that toxic chemicals transported or stored 
capable of impacting the site. 

Transportation y PS2 within the vicinity of the plant do not pose a threat that requires the 
accidents use of instrumentation. 

The Rock River is not navigable to barge traffic in the area of 

PS4 
the plant site. 

The Kankakee River is not navigable to barge traffic in the area of 
Chemical Hazards that may result from being transported on 

the plant site. local roads that are located in the vicinity of the plant are 

Chemical Hazards that may result from being transported on local 
analyzed in accordance with BYR Technical Specification 

roads that are located in the vicinity of the plant are analyzed in 
5.5.18 (Reference 38). 

accordance with BWD Technical Specification 5.5.18 (Reference 
37). 
The mid-western location of BWD precludes the possibility of a The mid-western location of BYR precludes the possibility of a 

Tsunami y C3 tsunami. Therefore, it can be excluded from RICT Program tsunami. Therefore, it can be excluded from RICT Program 
evaluation. evaluation. 
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Table E4-4: Evaluation of Risks from External Hazards 
- ... ,. . . -, -

:_External Hazard _scr;eenin_g Res1,11t 
.- .. 

Screening; - ' .. ' -· ~· . ' - '' - ' •. . . - ' 

'Screened 
.- - .. 

Hazar.a· 
(XJNf 

Criterion ~rai~w.c:>o.d 'Respons.e, !3.Yr~n 'i::lesponse 
(Note.al 

I 

·- .. ;• " 

As not~d in section 10.2.3 of the BWD UFSAR (Reference 27), the 
As noted i~ section~ 0.2.3 of the BYR UFSAR (Reference 34), 

potential for turbine generated missiles is managed through an 
the pote~t1al for_ turbine generated missiles is managed through 

ongoing station program to monitor turbine performance and 
~n on~oing station program to monitor turbine performance and 

integrity. At each refueling outage, a calculation for total unit 
integrity. At each refueling outage, a calculation for total unit 

missile generation probability is made. To make this calculation the 
missile generation probability is made. To make this calculation 

operational hours on each of the low pressure turbines is gathered. 
the operational hours on each of the low pressure turbines is 

The missile generation probability for each of the LP turbine rotors 
gat~ered. The missile generation probability for each of the LP 

Turbine-generated 
PS2 is taken from the individual rotor's graph based on the operational 

turbine rotors is taken from the individual rotor's graph based on 

y time on the rotor. The values for the three rotors are then added 
the operational time on the rotor. The values for the three rotors 

missiles togeth~r to ?etermine the current missile generation probability for 
are then added together to determine the current missile 

PS4 the unit. This value must be below 1.0E-05 to allow loading the generation probability for the unit. This value must be below 

turbine and bringing the unit on line. 
~ .OE-05 to allow loading the turbine and bringing the unit on 
line. 

Based on this ongoing management of the potential for turbine-
Based on this ongoing management of the potential for turbine-

generated missiles, including a performance related threshold for 
operation of the turbine, this hazard can be considered negligible 

generated missiles, including a performance related threshold 

and screened from further evaluation. Therefore, it can be 
for operation of the turbine, this hazard can be considered 

excluded from RICT Program evaluation. 
negligible and screened from further evaluation. Therefore, it 
can be excluded from RICT ProQram evaluation. 

Not applicable to BWD Not applicable to BYR 
Volcanic activity y C3 

Therefore, it can be excluded from RICT Proaram evaluation. Therefore, it can be excluded from RICT Proaram evaluation. 

C3 There are no configuration-specific considerations for this hazard. 
There are no configuration-specific considerations for this 

Waves y Waves are addressed as part of the combined-effects flooding in 
hazard. Waves are addressed as part of the combined-effects 

C4 
Refere~~e 25. It is shown that waves will not challenge plant grade 

flooding in Reference 29. It is shown that waves will not 

of the finished floor elevation of the power block. 
challenge plant grade of the finished floor elevation of the 
power block. 

Note a: Refer to Table E4-5 for descriptions of the screening criteria. 
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Models 

Table E4-5: Progressive Screening Approach for Addressing External Hazards 

Event Analysis Criterion Source Comments 

C1. Event damage potential is < 
NUREG/CR-2300 
and ASME/ ANS events for which plant is 
Standard RA-Sa-designed. 
2009 

C2. Event has lower mean NUREG/CR-2300 
frequency and no worse and ASME/ ANS 
consequences than other events Standard RA-Sa-
analyzed. 2009 

Initial Preliminary NU REG/CR-2300 

Screening C3. Event cannot occur close and ASME/ANS 
enough to the plant to affect it. Standard RA-Sa-

2009 

NUREG/CR-2300 
Not used to 

C4. Event is included in the and ASME/ANS 
screen. Used 

definition of another event. Standard RA-Sa-
only to include 

2009 
within another 
event. 

CS. Event develops slowly, ASME/ANS 
allowing adequate time to Standard RA-Sa-
eliminate or mitigate the threat. 2009 

Progressive PS1. Design basis hazard cannot 
ASME/ANS 
Standard RA-Sa-Screening cause a core damage accident. 
2009 

PS2. Design basis for the event NUREG-1407 and 
meets the criteria in the NRG ASME/ANS 
.1975 Standard Review Plan Standard RA-Sa-
(SAP). 2009 

PS3. Design basis event mean 
NUREG-1407 as 
modified in frequency is < 1 E-5/yr and the 
ASME/ANS mean conditional core damage 
Standard RA-Sa-probability is < 0.1. 
2009 

NUREG-1407 and 
PS4. Bounding mean GDF is < ASME/ANS 
1 E-6/yr. Standard RA-Sa-

2009 

Screening not successful. PAA 
NUREG-1407 and 
ASME/ANS Detailed PAA needs to meet requirements in Standard RA-Sa-the ASME/ANS PAA Standard. 
2009 
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Sources of Risk Not Addressed by the PRA Models 

Table E4-6: Braidwood Seismic LOOP Frequency Estimate 

Seismic Representative 
Interval Offsite Power Weighted 

Frequency Average LOOP Interval (g) Interval g Level 
(/yr) 

Failure Prob. 
Frequency 

0.09 - 0.3 0.16 2.10E-04 8.52E-02 1.79E-05 
0.3-0.5 0.39 1.52E-05 5.73E-01 8.71 E-06 
0.5 - 0.7 0.59 3.99E-06 8.29E-01 3.31 E-06 
0.7 - 0.9 0.79 1.52E-06 9.31 E-01 1.42E-06 
0.9 - 1.1 0.99 7.65E-07 9.71 E-01 7.43E-07 
1.1 - 1.3 1.20 3.55E-07 9.87E-01 3.50E-07 
1.3 - 1.5 1.40 3.55E-07 9.94E-01 3.53E-07 

>1.5 1.50 4.03E-07 9.96E-01 4.01 E-07 
Total Seismic LOOP Frequency 3.3E-05 

Table E4-7: Byron Seismic LOOP Frequency Estimate 

Seismic Representative 
Interval Offsite Power Weighted 

Interval (g) Interval g Level Frequency Failure Prob. Average LOOP 
(/yr) Frequency 

0.09-0.15 0.12 1.55E-04 2.28E-02 3.54E-06 
0.15-0.25 0.19 7.00E-05 1.42E-01 9.91 E-06 

0.25-0.35 0.30 2.30E-05 3.BOE-01 8.74E-06 
0.35-0.5 0.42 1.33E-05 6.27E-01 8.34E-06 
0.5-0.75 0.61 8.04E-06 8.45E-01 6.79E-06 
0.75-1.1 0.91 3.18E-06 9.58E-01 3.05E-06 

1.1-1.5 1.28 1.49E-06 9.91 E-01 1.47E-06 

>1.5 1.5 9.93E-07 9.96E-01 9.89E-07 

Total Seismic LOOP Frequency 4.3E-05 

6. Conclusions 

Based on this analysis of external hazards for BWD and BYR Stations, no additional external 
hazards other than seismic events (for BWD and BYR) and Extreme Winds (for BYR) need to 
be addressed in support of the RICT p·rogram at both stations. The evaluation concluded that 
the hazards either do not present a design-basis challenge to BWD and BYR, the challenge is 
adequately addressed in the PRA, or the hazard has a negligible impact on the calculated RICT 
and can be excluded. 
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Information Supporting Justification of Excluding 

Sources of Risk Not Addressed by the PRA Models 

The ICDP/ILERP acceptance criteria of 1 E-5/1 E-6 will be used within the PARAGON framework 
to calculate the resulting RICT and RMAT based on the total configuration-specific delta 
CDF/LERF attributed to internal events and internal fire, plus the seismic and tornado risk 
bounding delta CDF/LERF values. 
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6. NUREG-1407, "Procedural and Submittal Guidance for the Individual Plant Examination 
of External Events (IPEEE) for Severe Accident Vulnerabilities," June 1991 

7. ComEd, Individual Plant Examination External Events (IPEEE), Braidwood Nuclear 
Generating Station, Units 1 and 2, June 1997 

8. BW-PRA-021.022, Revision 0, "Seismic Initiating Event Notebook- Braidwood", 
December 23, 2013 

9. Exelon Generation Company, LLC, RS-14-069, "Seismic Hazard and Screening Report 
(Central and Eastern United States (CEUS) Sites), Response to NRG Request for 
Information Pursuant to 1 O CFR 50.54{f) Regarding Recommendation 2.1 of the Near
Term Task Force Review of Insights from the Fukushima Dai-ichi Accident", March 31, 
2015 

10. Generic Issue 199, "Implications of Updated Probabilistic Seismic Hazard Estimates in 
Central and Eastern United States on Existing Plants," NRG IN 2010-18, 
September 2, 201 O 
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11. Staff Report, "Implications of Updated Probabilistic Seismic Hazard Estimates In Central 
And Eastern United States On Existing Plants, Safety/Risk Assessment," ML 100270639, 
August 2010 

12. BB-PRA-014, Rev. BB016a, "Byron/ Braidwood Quantification Notebook" 

13. ComEd, Individual Plant Examination External Events (IPEEE), Byron Nuclear 
Generating Station, Units 1 and 2, June 1997. 

14. BY-PRA-021.022, Revision 0, "Seismic Initiating Event Notebook - Byron", 
December 23, 2013. 

15. NUREG/CR-4461, "Tornado Climatology of the Contiguous United States," Revision 2, 
February 2007 , 

16. High-Wind Risk Assessment Guidelines. EPRI, Palo Alto, CA: 2015. 3002003107 

17. ARA Calculation: ARA-002431, Tornado Missile TORMIS Analysis of BRW, Volume 1-
TORMIS Results, Revision 0, signed August 2, 2017 · 

18. NRC Safety Evaluation Report, "Electric Power Research Institute (EPRI) Topical 
Reports Concerning Tornado Missile Probabilistic Risk Assessment (PRA) 
Methodology," October 26, 1983 

19. NRC Regulatory Issue Summary 2008-14, "Use of TORMIS Computer Code for 
Assessment of Tornado Missile Protection," June 16, 2008 

20. Exelon Generation Company, LLC, RS-18-092, "Braidwood Station, Units 1 and 2, 
Supplement to License Amendment Request to Utilize the TORMIS Computer Code 
Methodology", August 23, 2018 

21. Byron Station Unit 1/2 Engineering Change Package EC 405623, Rev. 001, Tornado 
Missile Protection for RWST Roof Hatches 

22. ARA Calculation: ARA-002116, Tornado Missile TORMIS Analysis of BGS, Revision 3 
with Errata, October 4, 2016 

23. Byron Technical Specification 3.7.9, Byron Units 1 & 2, Amendment 173 

24. BB-MISC-046, "Tornado Missile Risk Assessment for Byron Station," Revision 0, 
February 2018 

25. Exelon Generation Company, LLC, RS-14-052, "Exelon Generation Company, LLC 
Response to March 12, 2012, Request for Information Enclosure 2, Recommendation 
2.1, Flooding, Required Response 2, Flood Hazard Reevaluation Report", March 12, 
2014 for Braidwood Station 
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26. Exelon Generation Company, LLC, RS-15-112, "Response to Request for Additional 
Information Regarding Fukushima Lessons Learned - Flood Hazard Reevaluation 
Report," June 24, 2015 for the Braidwood Station 

27. Braidwood Generating Station Updated Final Safety Analysis Report (UFSAR) 

28. Exelon Generation Company, LLC, RS-16-099, "Braidwood Station, Units 1 and 2 
Mitigating Strategies Flood Hazard Assessment Submittal", June 30, 2016 

29. Exelon Generation Company, LLC, RS-14-053, "Exelon Generation Company, LLC 
Response to March 12, 2012, Request for Information Enclosure 2, Recommendation 
2.1, Flooding, Required Response 2, Flood Hazard Reevaluation Report", March 12, 
2014 for Byron Station 

30. Letter from Tekia V. Govan, (US NRC) to Bryan Hanson (Exelon), "Byron Station, Units 
1 and 2-lnterim Staff Response to Reevaluated Flood Hazards Submitted in Response 
to 10 CFR 50.54(f) Information Request- Flood-Causing Mechanism Reevaluation (TAC 
nos. MF3893 and MF3894), September 3, 2015 

31. Letter from Tekia V. Govan, (US NRC) to Bryan Hanson (Exelon), "Byron Station, Units 
1 and 2- Flood Hazards Mitigation Strategies Assessment," (TAC nos. MF3893 and 
MF3894), October 21, 2016 

32. Exelon Generation Company, LLC, RS-16-180, "Byron Station, Units 1 and 2 Mitigating 
Strategies Flood Hazard A_ssessment Submittal", September 30, 2016 

33. Not Used 

34. Byron Generating Station Updated Final Safety Analysis Report (UFSAR) 

35. ER-AA-340, Revision 7, "GL 89-13 Program Implementing Procedure" (Braidwood) 

36. ER-AA-340, Revision.a, "GL 89-13 Program Implementing Procedure" (Byron) 

37. Braidwood Technical Specifications 

38. Byron Technical Specifications 

39. Braidwood Generating Station Updated Final Safety Analysis Report (UFSAR) Section 
2.4 "Hydrologic Engineering" and Section 2.5 "Geology, Seismology, and Geotechnical 
Engineering.", Revision 16, December 2016 

40. Byron Generating Station Updated Final Safety Analysis Report (UFSAR) Section 2.4 
"Hydrologic Engineering" and Section 2.5 "Geology, Seismology, and Geotechnical 
Engineering.", Revision 16, December 2016 

41. BB-MISC-028; "External Hazards Assessment for Byron and Braidwood Stations"; 
Revision 4, November 14, 2018 
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42. "Risk Assessment of Operational Events, Volume 2 - External Events - Internal Fires -
Internal Flooding - Seismic - Other External Events - Frequencies of Seismically
Induced LOOP Events" (Risk Assessment Standardization Project [RASP] Handbook), 
Revision 1.01, US Nuclear Regulatory Commission, January 2008 

43. BB-PRA-001, Rev. 8, "Byron I Braidwood Initiating Events Analysis Notebook" 

44. BB-PRA-002, Rev. 5, "Byron I Braidwood Event Tree Analysis Notebook" 
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License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Baseline Core Damage Frequency (CDF) and 
Large Early Release Frequency (LEAF) 



1.. Introduction 

ENCLOSURE 5 
Baseline Core Damage Frequency (CDF) and 

Large Early Release Frequency (LERF) 

Section 4.0, Item 6 of the Nuclear Regulatory Commission's (NRG) Final Safety Evaluation 
(Reference 1) for NEI 06-09-A, Revision 0-A, "Risk-Informed Technical Specifications 
Initiative 4b, Risk-Managed Technical Specifications (RMTS) Guidelines," (Reference 2) 
requires that the license amendment request (LAR) provide the plant-specific total GDF and 
LERF to confirm applicability of the limits of Regulatory Guide (RG) 1.17 4, Revision 1 
(Reference 3). (Note that RG 1.174, Revision 2 (Reference 4), issued by the NRG in May 2011, 
did not revise these limits.) 

The purpose of this enclosure is to demonstrate that the BYR/BWR total Core Damage 
Frequency (GDF) and total Large Early Release Frequency (LERF) are below the guidelines 
established in RG 1.17 4. RG 1.17 4 does not establish firm limits for total GDF and LERF but 
recommends that risk-informed applications be implemented only when the total plant risk is no 
more than about 1 E-4/year for GDF and 1 E-5/year for LERF. Demonstrating that these limits 
are met confirms that the risk metrics of NEl-06-09-A can be applied to the BYR/BWD Risk 
Informed Completion Time (RICT) Program. 

2. Technical Approach 

Table E5-1 lists the BYR/BWD Unit 1 and Unit 2 GDF and LERF values that resulted from a 
quantification of the baseline internal events (including internal flooding) and fire Probabilistic 
Risk Assessment (PRA) models (References 5 and 6, respectively). This table also includes an 
estimate of the seismic and contribution to GDF and LERF (Reference 7). Other external 
hazards are below accepted screening criteria and therefore do not contribute significantly to 
the totals. 

Table ES-1 
Total Baseline CDF/LERF 

Byron Unit 1 Baseline CDF Byron Unit 1 Baseline LERF 
Source Contribution Source Contribution 

Internal Events PRA 1.1 E-05 Internal Events PRA 9.0E-07 
Fire PRA 5.6E-05 Fire PRA 3.1 E-06 

Seismic GDF 7.9E-06 Seismic LERF 1.2E-06 

Other External Events 
No significant Other External No significant 
contribution Events contribution 

Total Unit 1 CDF 7.SE-05 Total Unit 1 LERF 5.2E-06 

Byron Unit 2 Baseline CDF Byron Unit 2 Baseline LERF 
Source Contribution Source Contribution 

Internal Events PRA 1.1 E-05 Internal Events PRA 9.0E-07 
Fire PRA 6.1 E-05 Fire PRA 3.1 E-06 

Seismic GDF 7.9E-06 Seismic LERF 1.2E-06 

Other External Events 
No significant Other External No significant 
contribution Events contribution 

Total Unit 2 CDF 8.0E-05 Total Unit 2 LERF 5.2E-06 
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Table ES-1 
Total Baseline CDF/LERF 

Braidwood Unit 1 Baseline CDF Braidwood Unit 1 Baseline LERF 
Source Contribution Source Contribution 

Internal Events PRA 1.2E-05 Internal Events PRA 1.0E-06 
Fire PRA 5.5E-05 Fire PRA 3.2E-06 

Seismic CDF 4.2E-06 Seismic LERF 6.2E-07 

Other External Events 
No significant 
contribution 

Other External No significant 
Events contribution 

Total Unit 1 CDF 7.1E-05 Total Unit 1 LERF 4.BE-06 

Braidwood Unit 2 Baseline CDF Braidwood Unit 2 Baseline LERF 
Source Contribution Source Contribution 

Internal Events PRA 1.2E-05 Internal Events PRA 1.0E-06 
Fire PRA 6.6E-05 Fire PRA 3.3E-06 

Seismic CDF 4.2E-06 Seismic LERF 6.2E-07 

Other External Events 
No significant Other External No significant 
contribution Events contribution 

Total Unit 2 CDF 8.2E-05 Total Unit 2 LERF 4.9E-06 

As demonstrated in Table E5-1, the total CDF and total LERF are within the guidelines set forth 
in RG 1.17 4 and support small changes in risk that may occur during RICT entries following 
TSTF-505 implementation. Therefore, BYR/BWD TSTF-505 implementation is consistent with 
NEI 06-09-A guidance. 

3. References 

1. Letter from Jennifer M. Golder (NRG) to Biff Bradley (NEI), "Final Safety Evaluation for 
Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, 'Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications (RMTS) 
Guidelines,"' dated May 17, 2007 (ADAMS Accession No. ML071200238) 

2. Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, "Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications (RMTS) 
Guidelines," Revision 0-A, dated October 12, 2012 (ADAMS Accession No. 
ML 12286A322) 

3. Regulatory Guide 1.17 4, "An Approach For Using Probabilistic Risk Assessment In Risk
Informed Decisions on Plant-Specific Changes to the Licensing Basis," Revision 1, 
November 2002 

4. Regulatory Guide 1.17 4, "An Approach For Using Probabilistic Risk Assessment In 
Risk-Informed Decisions on Plant-Specific Changes to the Licensing Basis," Revision 2, 
May 2011 (Accession No. ML 10091006) 
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5. BB-PRA-014, Byron/ Braidwood Probabilistic Risk Analysis Quantification Notebook, 
Revision BB016a, March 2017 

6. BB-ASM-005, Byron / Braidwood Probabilistic Risk Analysis Application-Specific 
Notebook, Revision 0, June 2017 

7. BB-MISC-028, External Hazards Assessments for Byron and Braidwood Stations, 
Revision 4, November 2018 
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ENCLOSURE 6 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-lnf.ormed 

Extended Completion Times - RITSTF Initiative 4b" 

Justification of Application of At-Power PRA Models to Shutdown Modes 

This enclosure is not applicable to the Braidwood Station and Byron Station submittal. 

EGG is proposing to apply the Risk-Informed Completion Time Program 
only in Modes 1 and 2 and not in the shutdown Modes. 
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Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

PRA Model Update Process 



ENCLOSURE 7 
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1. Introduction 

Section 4.0, Item 8 of the Nuclear Regulatory Commission's (NRG) Final Safety Evaluation 
(Reference 1) for NEI 06-09-A, Revision 0-A, "Risk-Informed Technical Specifications 
Initiative 4b, Risk-Managed Technical Specifications (RMTS) Guidelines," (Reference 2) 
requires that the license amendment request (LAA) provide a discussion of the licensee's 
programs and procedures which assure the PAA models which support the RMTS are 
maintained consistent with the as-built/as-operated plant. 

This enclosure describes the administrative controls and procedural processes applicable to the 
configuration control of PAA models used to support the Risk-Informed Completion Time (RICT) 
Program, which will be in place to ensure that these models reflect the as-built/as-operated 
plant. Plant changes, including physical modifications and procedure revisions, will be identified 
and reviewed prior to implementation to determine if they could impact the PRA models per 
ER-AA-600-1015, FPIE [Full Power Internal Events] PRA Model Update (Reference 3), and 
ER-AA-600-1061, Fire PAA Model Update and Control (Reference 4). The configuration control 
program will ensure these plant changes are incorporated into the PRA models as appropriate. 
The process will include discovered conditions associated with the PRA models, which will be 
addressed by the applicable site Corrective Action Program. 

Should a plant change or a discovered condition be identified that has a significant impact to the 
RICT Program calculations as defined by the above procedures, an unscheduled update of the 
PRA model will be implemented. Otherwise, the PRA model change is incorporated into a 
subsequent periodic model update. Such pending changes are considered when evaluating 
other changes until they are fully implemented into the PRA models. Periodic updates are 
typically performed every four years. 

2. PRA Model Update Process 

Internal Event, Internal Flood, and Fire PRA Model Maintenance and Update 

The Fleet risk management process ensures that the applicable PAA model used for the RICT 
Program reflects the as-built/as-operated plant for each of the BYR/BWD units. The PRA 
configuration control process delineates the responsibilities and guidelines for updating the full 
power internal events, internal flood, and fire PRA models, and includes both periodic and 
unscheduled PRA model updates. 

The process includes provisions for monitoring potential impact areas affecting the technical 
elements of the PAA models (e.g., due to plant changes, plant/industry operational experience, 
or errors or limitations identified in the model), assessing the individual and cumulative risk 
impact of unincorporated changes, and controlling the model and necessary computer files, 
including those associated with the Real Time Risk model. 

Review of Plant Changes for Incorporation into the PAA Model 

1 . Plant changes or discovered conditions are reviewed for potential impact to the PRA 
models, including the Real Time Risk model and the subsequent risk calculations which 
support the RICT Program (NEI 06-09-A, Section 2.3.4, Items 7.2 and 7.3, and 2.3.5, Items 
9.2 and 9.3). 
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2. Plant changes that meet the criteria defined in References 3 and 4 (including consideration 
of the cumulative impact of other pending changes) will be incorporated in the applicable 
PRA model(s), consistent with the NEI 06-09-A guidance. Otherwise, the change is 
assigned a priority and is incorporated at a subsequent periodic update consistent with 
procedural requirements. (NEI 06-09-A, Section 2.3.5, Item 9.2) 

3. PRA updates for plant changes are performed at least once every 48 months. BWD and 
BYR Stations have 18-month refueling cycles; however, a frequency of 48 months for 
PRA updates would be equivalent for plants with a 24-month cycle. 

4. If a PRA model change is required for the Real Time Risk model, but cannot be 
immediately implemented for a significant plant change or discovered condition, either: 

a. Interim analyses to address the expected risk impact of the change will be performed. In 
such a case, these interim analyses become part of the RICT Program calculation 
process until the plant changes are incorporated into the PRA model during the next 
update. The use of such bounding analyses is consistent with the guidance of 
NEI 06-09-A. 

b. Appropriate administrative restrictions on the use of the RICT Program for extended 
Completion Times are put in place until the model changes are completed, consistent 
with the guidance of NEI 06-09-A. 

These actions satisfy NEI 06-09-A, Section 2.3.5, Item 9.3. 

3. References 

1. Letter from Jennifer M. Golder (NRC) to Biff Bradley (NEI), "Final Safety Evaluation 
for Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, 'Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications 
(RMTS) Guidelines,'" dated May 17, 2007 (ADAMS Accession No. ML071200238) 

2. Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, "Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications (RMTS) 
Guidelines," Revision 0-A, dated October 12, 2012 (ADAMS Accession No. 
ML 12286A322) 

3. ER-AA-600-1015, "FPIE PRA Model Update" 

4. ER-AA-600-1061, "Fire PRA Model Update and Control" 
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License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Attributes of the Real Time Risk Model 
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1. Introduction 

Section 4.0, Item 9 of the Nuclear Regulatory Commission's (NRG) Final Safety Evaluation 
(Reference 1) for NEI 06-09-A, Revision 0-A, "Risk-Informed Technical Specifications Initiative 
4b, Risk-Managed Technical Specifications (RMTS) Guidelines," (Reference 2) requires that the 
license amendment request (LAA) provide a description of PAA models and tools used to 
support the RMTS. This includes identification of how the baseline probabilistic risk assessment 
(PAA) model is modified for use in the Real Time Risk tools, quality requirements applied to the 
PAA models and Real Time Risk tools, consistency of calculated results from the PAA model 
and the Real Time Risk tools, and training and qualification programs applicable to personnel 
responsible for development and use of the Real Time Risk tools. This item should also confirm 
that the RICT program tools can be readily applied for each Technical Specification (TS) limiting 
condition for operation (LCO) within the scope of the plant-specific submittal. 

This enclosure describes the necessary changes to the peer-reviewed baseline PAA models for 
use in the configuration risk software to support the Risk-Informed Completion Time (RICT) 
Program. The process employed to adapt the baseline models is demonstrated: 

a) to preserve the core damage frequency (GDF) and large early release 
frequency (LEAF) quantitative results; 

b) to maintain the quality of the peer-reviewed PAA models; and 

c) to correctly accommodate changes in risk due to configuration-specific 
considerations. 

Quality controls and training programs applicable for the RICT Program are also 
discussed in this enclosure. 

2. Translation of Baseline PRA Model for Use in Configuration Risk 

The baseline PAA models for internal events, including internal flood and internal fire, are the 
peer-reviewed models. These models are updated when necessary to incorporate plant 
changes to reflect the as-built/as-operated plant. The internal flood model is integrated into 
the internal events model. The Fire PAA model is maintained as a separate model. These 
models will be used in the RICT Program. The models may be optimized for quantification 
speed but are verified to provide the same result as the baseline models in accordance with 
approved procedures. 

The configuration risk software will be used to facilitate all configuration-specific risk 
calculations and support the RICT Program implementation. The baseline PAA models are 
modified as follows for use in configuration risk calculations: 

• The unit availability factor is set to 1.0 (unit available). 

• Maintenance unavailability is set to zero/false unless unavailable due to the 
configuration. 
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• Mutually exclusive combinations, including normally disall~wed maintenance 
combinations, are adjusted to allow accurate analysis of the configuration. 

• For systems where some trains are in service and some in standby the Real Time Risk 
model addresses the actual configuration of the plant including defining in service 
trains as needed. Additionally, the impact of outside temperatures on system 
requirements such as Emergency Diesel Generator ventilation is addressed in the 
Real Time Risk model. There are no changes in success criteria based on the time in 
the core operating cycle 

The configuration risk software is designed to quantify the unit-specific configuration for both 
internal events, including internal flooding and fire, and includes the seismic risk contribution 
when calculating the RMAT and RICT. The unique aspect of the configuration risk software 
for the RICT program is the quantification of fire risk and the inclusion of the seismic risk 
contribution. The other adjustments above are those used for the evaluation of risk under the 
1 O CFR 50.65(a)(4) program. 

3. Quality Requirements and Consistency of PRA Model and Configuration RiskTools 

The approach for establishing and maintaining the quality of the PRA models, including the 
configuration risk model, includes both a PRA maintenance and update process (described in 
Enclosure 7), and the use of self-assessments and independent peer reviews (described in 
Enclosure 2). 

The information provided in Enclosure 2 demonstrates that the site's internal event, internal 
flood, and internal fire PRA models reasonably conform to the associated industry standards 
endorsed by Regulatory Guide 1.200 (Reference 3). This information provides a robust basis 
for concluding that the PRA models are of sufficient quality for use in risk-informed licensing 
actions. 

For maintenance of an existing configuration risk model, changes made to the baseline PRA 
model in translation to the configuration risk model will be controlled and documented. An 
acceptance test is performed after every configuration risk model update. This testing also 
verifies correct mapping of plant components to the basic events in the configuration risk model. 
These actions are procedurally controlled. 

4. Training and Qualification 

The PRA staff is responsible for development and maintenance of the configuration risk model. 
Operations and Work .Control staff will use the configuration risk tool under the RICT Program. 
PRA Staff and Operations are trained in accordance with a program using National Academy for 
Nuclear Training (ACAD) documents, which is also accredited by INPO. 
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5. Application of the Configuration Risk Tool to the RICT Program Scope 

The PARAGON software will be used to facilitate all configuration-specific risk calculations and 
support the RICT Program implementation. Each site (BYR and BWD) has their own 
PARAGON model. This program is specifically designed to support implementation of RMTS. 
PARAGON will permit the user to evaluate all plant configurations using appropriate mapping of 
equipment to PRA basic events. The equipment in the scope of the RICT program will be able 
to be evaluated in the appropriate PRA models. The RICT program will meet RG 1.17 4 
(Reference 4) and Exelon software quality assurance requirements. 

6. References 

1. Letter from Jennifer M. Golder (NRC) to Biff Bradley (NEI), "Final Safety Evaluation 
for Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, 'Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications 
(RMTS) Guidelines,"' dated May 17, 2007 (ADAMS Accession No. ML071200238) 

2. Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, "Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications 
(RMTS) Guidelines," Revision 0-A, dated October 12, 2012 (ADAMS Accession No. 
ML 12286A322) 

3. Regulatory Guide 1.200, "An Approach for Determining the Technical Adequacy of 
Probabilistic Risk Assessment Results for Risk-Informed Activities," Revision 2, 
March 2009 

4. Regulatory Guide 1.17 4, "An Approach For Using Probabilistic Risk Assessment In 
Risk- Informed Decisions on Plant-Specific Changes to the Licensing Basis," 
Revision 2, May 2011 
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Extended Completion Times - RITSTF Initiative 4b" 

Key Assumptions and Sources of Uncertainty 
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Key Assumptions and Sources of Uncertainty 

1. Introduction 

The purpose of this enclosure is to disposition the impact of Probabilistic Risk Assessment 
(PRA) modeling epistemic uncertainty for the Risk Informed Completion Time (RICT) Program. 
Topical Report NEI 06-09-A (Reference 1 ), Section 2.3.4, item 1 O requires an evaluation to 
determine insights that will be used to develop risk management actions (RMAs) to address 
these uncertainties. The baseline internal events PRA (including internal flood) and fire PRA 
(FPRA) models document assumptions and sources of uncertainty and these were reviewed 
during the model peer reviews. The approach taken is, therefore, to review these documents to 
identify the items which may be directly relevant to the RICT Program calculations, to perform 
sensitivity analyses where appropriate, to discuss the results and to provide dispositions for the 
RICT Program. 

The epistemic uncertainty analysis approach described below applies to the internal events 
PRA and any epistemic uncertainty impacts that are unique to FPRA are also addressed. In 
addition, NEI Topical Report NEI 06-09-A requires that the uncertainty be addressed in RICT 
Program Real Time Risk tools by consideration of the translation from the PRA model. The 
Real Time Risk model, also referred to as the PARAGON model, discussed in Enclosure 8 
includes internal events, flooding events and fire events. The model translation uncertainties 
evaluation and impact assessment are limited to new uncertainties that could be introduced by 
application of the Real Time Risk tool during RICT Program calculations. 

2. Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

In order to identify key sources of uncertainty for RICT Program application, an evaluation of 
internal events baseline PRA model uncertainty was performed, based on the guidance in 
NUREG-1855 (Reference 2) and Electric Power Research Institute (EPRI) report 1016737 
(Reference 3). As described in NUREG-1855, sources of uncertainty include "parametric" 
uncertainties, "modeling" uncertainties, and "completeness" (or scope and level of detail) 
uncertainties. 

Parametric uncertainty was addressed as part of the Byron and Braidwood Stations (BYR/BWD) 
baseline PRA model quantification (Reference 4). 

Modeling uncertainties are considered in both the base PRA and in specific risk-informed 
applications. Assumptions are made during the PRA development as a way to address a 
particular modeling uncertainty because there is not a single definitive approach. Plant-specific 
assumptions made for each of the BYR/BWD internal events PRA technical elements are noted 
in the individual notebooks. The internal events PRA model uncertainties evaluation is 
documented in Reference 4 and considers the modeling uncertainties for the base PRA by 
identifying assumptions, determining if those assumptions are related to a source of modeling 
uncertainty and characterizing that uncertainty, as necessary. EPRI compiled a listing of 
generic sources of modeling uncertainty to be considered for each PRA technical element 
(Reference 2), and the evaluation performed for BYR/BWD (Reference 4) considered each of 
the generic sources of modeling uncertainty as well as the plant-specific sources. 
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Key Assumptions and Sources of Uncertainty 

Completeness uncertainty addresses scope and level of detail. Uncertainties associated with 
scope and level of detail are documented in the PRA but are only considered for their impact on 
a specific application (Reference 4). No specific issues of PRA completeness have been 
identified relative to the TSTF-505 application, based on the results of the internal events PRA 
(including internal flood) and fire PRA peer reviews. 

Based on following the methodology in EPRI 1016737 for a review of sources of uncertainty, the 
impact of potential sources of uncertainty on the RICT application is discussed in Table E9-1, 
which identifies those potential sources that may be key sources of uncertainty for the RICT 
program. Note that RMAs will be developed when appropriate using insights from the PRA 
model results specific to the configuration. This will include a review for impacts due to the key 
sources of uncertainty. 

Table E9-1 
Assessment of Internal Events PAA Epistemic Uncertainty Impacts 

Source of Uncertainty and TS LCOs Model Sensitivity and Disi;1osition 
Assumi;1tions 

LOOP Initiating Event Frequency: The LCOs for which The overall approach for the LOOP 
initiating event analysis develops LOOP scenarios frequency and fail to recover 
frequencies for LOOP and DLOOP events have an effect on the probabilities utilized is consistent 
based on the data in NUREG/CR-6890 RICT. with industry practice. Therefore, 
(Reference 5) (updated through 2013). this does not represent a key 
LOOP types include plant-centered, source of uncertainty for the RICT 
switchyard-centered, grid-related, and calculations. 
severe weather events, and all are 
partitioned into LOOP and DLOOP 
events. The NUREG provides plant-
specific values applicable to both sites 
using data through 2013. 

Failure to recover probabilities for LOOP: LCOs for which The overall approach for the LOOP 
The industry wide data in NU REG/CR- LOOP scenarios frequency and fail to recover 
6890 (Reference 5) (updated through have an effect on the probabilities utilized is consistent 
2013) is utilized to develop the failure to RICT. with industry practice. The LOOP 
recover probabilities for the four LOOP frequencies utilized in the model 
categories. The industry wide recovery are based on NUREG/CR-6890 
data is applicable to both sites and is (Reference 5) as updated with data 
acceptable for the base case analysis. through 2013. Therefore, this does 

not represent a key source of 
uncertainty for the RICT 
calculations. 

E9-2 



ENCLOSURE 9 
Key Assumptions and Sources of Uncertainty 

Table E9-1 
Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertainty and TS LCOs Model Sensitivity and Disgosition 
Assumgtions 

Grid stability after a reactor trip: The LCOs for which The consequential LOOP 
consequential LOOP failure probabilities LOOP scenarios probabilities utilized provide a 
are based on EPRI and NRG evaluations have an effect on the reasonably realistic modeling. As 
with different values following a reactor RICT. such, this does not represent a 
trip or LOCA (References 5, 6). The use significant source of model 
of generic data for consequential LOOP uncertainty in this application. 
events is assumed to be applicable for Therefore, this does not represent 
both sites. The consequential LOOP a key source of uncertainty in the 
events are assumed to be dual-unit and RICT application. 
are distributed among grid-related, plant-
centered, or switchyard-centered based 
on data from Reference 5. 

Offsite power restoration: Restoration is LCOs for which The LOOP recovery probabilities 
possible as the switchyard has its own LOOP scenarios are realistic with slight conservative 
125V DC distribution system to provide have an effect on the bias on the recovery times. 
breaker and transformer control power. RICT. Therefore, this does not represent 
When offsite power is available at the a key source of uncertainty in the 
switchyard, then power is available to RICT application. 
charge the batteries needed for breaker 
control to align power to the site. The 
specific failure modes of the offsite 
restoration are implicitly included via the 
use of the generic LOOP recovery 
probabilities. 

Support System Initiating Events (SSIEs): LCOs for which SSIE Realistic with slight conservative 
Support System Initiating Event fault trees scenarios may have bias because MTTR is typically 
are developed for loss of Component an effect on the less than 24 hours. This does not 
Cooling Water (CC), loss of Service RICT. represent a significant source of 
Water (SX), and loss of Non-Essential model uncertainty in this 
Service Water (WS). The loss of support application. Therefore, this does 
system success criteria is developed not represent a key source of 
consistent with the post-trip configuration uncertainty in the RICT application. 
requirements (e.g., 1 of 2 SX pumps) and 
mission time requirements (i.e., 24 hour 
Mean Time to Repair (MTTR) assumed 
consistent with the 24-hour mitigation 
mission time). 
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Key Assumptions and Sources of Uncertainty 

Table E9-1 
. Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertaint~ and TS LCOs Model Sensitivit~ and Disi;:1osition 
Assumi;:1tions 

Support System Initiating Events (SSIEs): LCOs for which SSIE Slight conservative bias treatment 
Increasing use of plant-specific models scenarios may have since alpha factors are known to 
for support system initiators (e.g., loss of an effect on the be high when utilized in an 
SX, CC, or Instrument Air {IA), and loss of RICT. annualized fashion and compared 
AC or DC buses) have led to to plant-specific experience. This 
inconsistencies in approaches across the does not represent a key source of 
industry. The common cause failure uncertainty in the RICT application. 
(CCF) for the fail-to-run terms is based on 
annualized mission times using generic 
alpha factors, but with plant-specific 
information for the independent failure 
rate. The use of the generic alpha factors 
based on industry wide experience is 
applicable for the site. 

Support System Initiating Events (SSIEs): LCOs for which CC Slight conservative treatment since 
Modeling of recovery to prevent support and SX could credit for recovery beyond system 
system initiating events is limited to contribute to SSIEs failure could reduce the baseline 
procedurally-directed alignments of may have an effect CDF and LERF risk metrics. This 
standby equipment given failure of on the RICT. does not represent a key source of 
running equipment, if such alignments uncertainty in the RICT application. 
can be accomplished prior to loss of the 
support system. No additional credit for 
recovery beyond system failure is 
modeled. 

LOCA initiating event frequencies: The LCOs for which The LOCA frequency values 
Large and Medium LOCA initiating event Safety Injection {SI) represent realistic treatment based 
frequencies are based on failure systems are involved on accepted industry data sources. 
probabilities from NUREG/CR-1829 in the RICT. This does not represent a key 
(Reference 8) (interpolated for plant- source of uncertainty in the RICT 
specific LOCA definitions). Small Non- application. 
!salable LOCA initiating event frequencies 
are based on failure probabilities in 
NUREG/CR-6928 (Reference 9) and 
includes both the pipe break frequency 
and spontaneous reactor coolant pump 
seal rupture. Small !salable LOCA 
initiating event frequencies due to stuck-
open PORVs are calculated directly using 
NRC data. 

Operation of equipment after battery LCOs for which No credit for equipment operation 
depletion: No credit is taken for scenarios that after battery depletion may 
continued operation of any systems require DC power represent a slight conservative 
without DC power that normally require might affect the bias. This does not represent a 
DC power for operation. This includes RICT. key source of uncertainty in the 
steam generator (SG) level control. RICT application. 
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Key Assumptions and Sources of Uncertainty 

Table E9-1 
Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertainty and TS LCOs Model Sensitivity and Disgosition 
Assumgtions 

RCP seal LOCA treatment: The assumed LCOs for which seal The operator action timing 
timing and magnitude of RCP seal LOCA accident assumptions are based on the 
LOCAs given a loss of seal injection and scenarios may affect WOG 2000 consensus model and 
thermal barrier cooling can have a the RICT. Shutdown Seal model. 
substantial influence on the risk profile. Limitations and conditions from the 
The WOG 2000 consensus model NRG SER related to the 
(Reference 10) has been implemented, Westinghouse Generation Ill 
along with the model for the Shutdown Seal model are 
Westinghouse Generation Ill Shutdown accommodated. Specifically, for 
Seals (Reference 11 ). item 2, where the identified 

conditions might occur, the current 
PRA model accounts for it by 
treating such a condition as a 
failure of the shutdown seals. For 
item 4, the additional failure 
contribution of the SOS Bypass 
failure mode will be added to the 
model that will be used for the 
RICT application. For item 5, 
plant-specific human error 
probabilities for both of those 
requirements exist in the current 
model. 

No additional exceptions to the 
limits or conditions exist that may 
impact applications. 

Therefore, this does not represent 
a key source of uncertainty for the 
RICT application. 

Battery life calculations: Design basis LCOs for which The modeling is realistic given the 
calculations indicate that -8 hours of scenarios that relatively long battery life without 
battery life are available depending on require DC power recharge. This may be slightly 
scenario specifics. Credit for 8 hours is might affect the conservative for SBO scenarios 
utilized iri the model for most scenarios RICT. and does not represent a key 
without chargers available. Because the source of model uncertainty in the 
SBO coping time is set at 4 hours, 4 RICT application. 
hours is used in LOOP power-recovery 
calculations. 
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Key Assumptions and Sources of Uncertainty 

Table E9-1 
Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertainty and TS LCOs Model Sensitivity and Disr;1osition 
Assumr;1tions 

Number of PO RVs required for bleed and LCOs for which The modeling is realistic and does 
feed: Plant-specific success criteria bleed and feed not represent a key source of 
calculations have been performed using scenarios are model uncertainty in the RICT 
MAAP to determine the number of involved in the RICT. application. 
PORVs required to open (and timing of 
opening) for successful bleed and feed 
cooling. This has been done as a 
function of the ECCS pumps available. 
Results show that a single PORV opening 
represents bleed and feed success for the 
condition where a charging pump is 
running. Success is also credited where 
two PORVs and a single safety injection 
pump is running. The appropriate 
success criteria (i.e., 2 PORVs open or 1 
PORV opens) are applied depending on 
the available ECCS pumps for the 
scenario being modeled. 

Impact of failure of pressure relief: For LCOs for which The approach taken is consistent 
general transients with reactor trip, the pressure relief via with that used in other PWR PRAs. 
PORVs provide pressure relief if needed, PORVs or SRVs are The potential impact on CDF due 
and the likelihood of a safety relief valve required in the RICT. to not explicitly modeling the 
challenge is sufficiently small that explicit possibility of overpressure for non-
modeling is not required. For general ATWS events is not significant.· 
transients (non-ATWS), it is commonly Therefore, this does not represent 
assumed (and evident in success criteria a key source of uncertainty in the 
calculations) that opening of any 1 of the RICT application. 
2 PO RVs and 3 SRVs is sufficient to 
preserve RPV integrity below ASME 
Service Level C. 

Impact of failure of pressure relief: For LCOs for which Slight conservative bias treatment 
ATWS scenarios, the number of PORVs PORVs or SRVs are in assumption that overpressure 
and/or SRVs is a function of core required in ATWS failure in ATWS cases goes 
reactivity, available AFW capacity, and scenarios in the directly to core damage, since RCS 
other parameters as specified in the RICT. vessel failures in most locations 
WOG ATWS model (Reference 12). Per would not result in LOCAs in 
the WOG model, there may be brief excess of ECCS capability. 
periods of time in which all available However, the modeling is in 
pressure relief is not adequate to maintain accordance with an industry 
RCS pressure below the ASME Service recognized model and thus does 
Level C pressure. Failure to maintain not represent a key source of 
RCS pressure below the ASME Service uncertainty in the RICT application. 
Level C pressure is modeled (non-
mechanistically) in the PRA as leading to 
vessel failure and core damage. 
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Key Assumptions and Sources of Uncertainty 

Table E9-1 
Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertainty and TS LCOs Model Sensitivity and Disi;1osition 
Assumi;1tions 

Operability of equipment in beyond LCOs for which DGs The PRA modeling is consistent 
design basis environments: Generally, are involved in the with the design basis of the DG 
credit for operation of systems beyond RICT. ventilation system, so is 
their design-basis environment is not considered realistic or slightly 
taken. However, each DG requires conservative. Not modeling the 
ventilation to operate successfully. This proceduralized restoration of DG 
dependency is modeled to include suction ventilation is a potential 
and exhaust dampers (including CCF conservatism. Given that a 
terms as applicable) and supply fan fail- ventilation dependency is modeled, 
to-start and fail-to-run terms. Exhaust this does not represent a key 
fans are not modeled in the PRA since source of uncertainty in the RICT 
their only design-basis function is to application. 
prevent the buildup of fumes. Station 
procedures provide guidance for the 
emergency restoration of the DG 
ventilation and for the use of portable 
ventilation to maintain DG temperatures 
acceptable, but this option is not credited 
in the PRA model. 

Operability of equipment in beyond LCOs for which Realistic with slight conservative 
design basis environments: Generally, batteries may have bias on assumed battery life time. 
credit for operation of systems beyond an impact on the This does not represent a key 
their design-basis environment is not RICT. source of uncertainty in the RICT 
taken. However, given the typical application. 
conservatisms associated with the 
design-basis battery calculations, and the 
relatively long battery life, explicit 
representation of load shedding is not 
assumed to be required to obtain the 8-
hour battery life times for non-880 
scenarios. 

Widespread LOOP effects: Credit for LCOs for which Lack of credit for TSC actions is 
TSC actions is not currently used for LOOP scenarios slightly conservative. 
cognitive error contributions in HRA due might have an effect Lack of explicit consideration of 
to its significant uncertainty. The TSC is on the RICT. increased stress due to a 
implicitly used for execution recovery for widespread LOOP could be slightly 
long-term actions, but this is not directly non-conservative, but its effect is 
affected by a widespread LOOP. expected to be low based on the 
Increased stress due to communication low likelihood of the event and the 
challenges is recognized as a source of already present stress during a 
model uncertainty and is not explicitly "normal' LOOP event. 
included in the LOOP-related HEP Therefore, this does not represent 
calculations. a key source of uncertainty in the 

RICT application. 
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Key Assumptions and Sources of Uncertainty 

Table E9-1 
Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertainty and TS LCOs Model Sensitivity and Disr;:1osition 
Assumr;:1tions 

Piping failure mode: The Internal flood LCOs for which Considered an industry good 
analysis and initiating event frequencies Internal Flood risk practice approach but is not yet a 
for spray, flood, and major flood scenarios may have an effect consensus model approach. This 
are developed consistent with the EPRI on the RICT. is not a source of significant model 
methodology (Reference 13). The uncertainty given that a recognized 
flooding analysis is integrated into the methodology has been applied 
internal events at power model. The use using plant-specific piping data. 
of generic flood frequencies with plant- Therefore, this does not represent 
specific estimates of pipe lengths is a key source of uncertainty in the 
suitable for representation of the flood RICT application. 
frequencies at the site. 

Piping failure mode: The Internal flood LCOs for which Realistic since such a low flowrate 
analysis and initiating event frequencies Internal Flood risk would not affect most systems 
for spray, flood, and major flood scenarios may have an effect needed to mitigate an accident. 
are developed consistent with the EPRI on the RICT. Therefore, this does not represent 
methodology (Reference 13). The a key source of uncertainty in the 
flooding analysis is integrated into the RICT application 
internal events at power model. Spray Assuming major flood sources 
flood scenarios with less than 100 GPM greater than 100 gpm totally 
flow do not totally disable the system from disable the system they arise from 
which they arise. is conservative in that the system 
Major flood sources greater than 100 may not be totally disabled in all 
GPM are assumed to totally disable the cases. Therefore, this does not 
system they arise from. represent a key source of 

uncertainty in the RICT application. 

Core melt arrest in-vessel: In-vessel LCOs for which the Conservative bias treatment in that 
recovery of the molten core by flooding of LERF results may in-vessel core melt arrest might be 
the reactor cavity and heat transfer have some effect on feasible in some scenarios. This 
through the vessel is not credited in the the RICT. does not represent a key source of 
Level 2 analysis. Uncertainties due to the uncertainty in the RICT application. 
ability of the cavity to be flooded to 
sufficient depth, the effects of lower head 
insulation and instrument penetrations, 
and the ability to achieve sufficient heat 
transfer to prevent vessel failure make in-
vessel recovery difficult to justify. 
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Key Assumptions and Sources of Uncertainty 

Table E9-1 
Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertaint~ and TS LCOs Model Sensitivit~ and Disgosition 
Assumi;1tions 

Thermally induced failure of hot leg/SG LCOs for which the Approach is consistent with recent 
tubes: The approach follows "Simplified LERF results may industry approaches and adequate 
Level 2 Modeling Guidelines," WCAP- have some effect on for determination of LERF. 
16341-P (Reference 22), which many the RICT. Therefore, this does not represent 
plants are currently using as a basis for a key source of uncertainty in the 
updated Level 2 analyses. This WCAP RICT application. 
provides a common, standardized method 
for PWRs with large dry containments to 
produce an analysis that generally meets 
capability category II of the ASME PRA 
Standard (Reference 14). The guidance 
particularly addresses the latest 
understanding for induced steam 
generator tube ruptures and other Level 2 
issues. 

Vessel failure mode: RPV catastrophic LCOs for which the Approach is appropriate for 
failure leading to early containment failure LERF results may determination of LERF. Therefore, 
via missiles is extremely unlikely based have some effect on this does not represent a key 
on studies documented in NUREG-1524 the RICT. source of uncertainty in the RICT 
(Reference 15). application. 

No explicit impact on model, since failure 
mode is assumed to be a small 
contributor to the overall likelihood of 
containment failure. 

Vessel failure mode: The approach LCOs for which the Approach is consistent with 
follows "Simplified Level 2 Modeling LERF results may general industry approaches and 
Guidelines," WCAP-16341-P (Reference have some effect on appropriate for determination of 
22), which many plants are currently the RICT. LERF. Therefore, this does not 
using as a basis for updated Level 2 represent a key source of 
analyses. This WCAP provides a uncertainty in this application. 
common, standardized method for PWRs 
with large dry containments to produce an 
analysis that generally meets capability 
category II of the ASME PRA Standard 
(Reference 14). The guidance particularly 
addresses the latest understanding for 
direct containment heating and other 
Level 2 issues. 
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Key Assumptions anci Sources of Uncertainty 

Table E9-1 
Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertainty and TS LCOs Model Sensitivity and Dis[1osition 
Assum[1tions 

Vessel failure mode: Ex-vessel steam LCOs for which the Approach is appropriate for 
explosions noted as very unlikely based LERF results may determination of LERF for 
on reference to generic studies. Based have some effect on BWDand BYR. Therefore, this 
on WCAP-16341-P (Reference 22), this is the RICT. does not represent a key source of 
a greater issue for free-standing reactor uncertainty in the RICT application. 
cavities (as opposed to excavated 
cavities). Because BBW is an excavated 
cavity, steam explosions do not pose a 
failure mechanism for early containment 
failure. 

Ex-vessel cooling of lower head: No LCOs for which the No credit for ex-vessel cooling of 
credit for ex-vessel cooling. LERF results may the lower head represents a 

have some effect on realistic treatment with a slight 
the RICT. conservative bias. Therefore, this 

does not represent a key source of 
uncertainty in the RICT application. 

Core debris contact with containment: LCOs for which the The modeling reflects the plant 
This is not considered as an early failure LERF results may design. Therefore, this does not 
mechanism because there is no direct have some effect on represent a key source of 
path for core debris to contact the the RICT. uncertainty in the RICT application. 
containment shell. 

Containment integrity following vessel LCOs for which the Vessel rupture frequency is on the 
rupture event: Vessel rupture sequence LERF results may order of E-7 (i.e., very small, such 
is assumed to not result in concurrent have some effect on that potential impact on LERF is 
containment failure coincident with the the RICT. also small). Containment integrity 
vessel rupture. following vessel rupture is 

therefore not identified as a 
candidate source of model 
uncertainty. 

Condensate Storage Tank Inventory: The LCOs for which The CST is the preferred source of 
inventory in the Condensate Storage decay heat removal water for AF and is sufficient for 
Tank (CST) is shown to be sufficient for ability may have the PRA mission time, but service 
the full 24-hour mission time modeled in some effect on the water is the safety related suction 
the PRA. The service water (SX) system RICT. source for AF. Therefore, the 
is the safety related suction source for duration the CST is able provide 
auxiliary feedwater (AF) pumps. The suction for AF pumps is not a key 
suction source for AF pumps source of model uncertainty for 
automatically switches to SX on low CST applications. 
suction pressure. 
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Key Assumptions and Sources of Uncertainty 

Table E9-1 
Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertainty and TS LCOs Model Sensitivity and Dis12osition 
Assum12tions 

Human Error Probabilities (HEPs): Potentially all LCOs Sensitivity cases for the base 
Detailed evaluations of HEPs are that use an Operator internal events PRA (HEP values 
performed for the risk significant human Action basic event as of 5th or 95th percentile value 
failure events (HFEs) using industry a surrogate for a HEPs) show that the results are 
consensus methods. Mean values are modeled component somewhat sensitive to HRA model 
used for the modeled HEPs. Uncertainty in the RICT program and parameter values. 
associated with the mean values can The BYR/BWD PRA model is 
have an impact on CDF and LERF based on industry consensus 
results. modeling approaches for its HEP 

calculations, so this is not 
considered a significant source of 
epistemic uncertainty. 

For the RICT application, the 
evaluation process requires 
appropriate risk management 
action (RMA) development, 
including those related to operator 
actions in the PRA that are 
pertinent to the RICT configuration. 
Refer to Enclosure 12 for additional 
discussion on RMAs. 

Dependent HEP values are developed for Potentially all LCOs The BYR/BWD PRA model is 
significant combinations of HEPs that in the RICT program based on industry consensus 
have been demonstrated to appear modeling approaches for its 
together in the same cutsets. dependent HEP identification and 

calculations, so this is not 
considered a significant source of 
epistemic uncertainty. 

For the RICT process, the 
evaluation process requires 
appropriate risk management 
action (RMA) development, 
including those related to operator 
actions in the PRA that are 
pertinent to the RICT configuration. 
Refer to Enclosure 12 for additional 
discussion on RMAs. 
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Key Assumptions and Sources of Uncertainty 

Table E9-1 
Assessment of Internal Events PRA Epistemic Uncertainty Impacts 

Source of Uncertaint~ and TS LCOs Model Sensitivit~ and Dis12osition 
Assum12tions 

Common Cause Failure: Common cause Potentially all LCOs The BYR/BWD PRA model is 
failure values are developed using in the RICT program based on industry consensus 
available industry data. modeling approaches for its 

common cause identification and 
value determination, so this is not 
considered a significant source of 
epistemic uncertainty. 

Therefore, this does not represent 
a key source of uncertainty and will 
not be an issue for RICT 
calculations. 

Inter-system LOCA (ISLOCA): The LCOs for which the The values utilized provide a 
detailed ISLOCA analysis includes the LERF results may reasonable best-estimate 
relevant considerations listed in IE-C12 of have some effect on approach, will have only a minor 
the ASME/ANS PRA Standard the RICT. impact on the RICT calculations 
(Reference 14) and accounts for common and do not represent a key source 
cause failures and captures likelihood of of uncertainty. 
different piping failure modes. 

3. Assessment of Translation (Real Time Risk Model) Uncertainty Impacts 

Incorporation of the baseline PRA models into the Real Time Risk model used for RICT 
Program calculations may introduce new sources of model uncertainty. Table E9-2 
provides a description of the relevant model changes and dispositions of whether any of 
the changes made represent possible new sources of model uncertainty that must be 
addressed. Refer to Enclosure 8 for additional discussion on the Real Time Risk model. 
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Key Assumptions and Sources of Uncertainty 

Table E9-2 
Assessment of Translation Uncertainty Impacts 

Real Time Risk Model Part of Model Impact on Model Disposition 
Change and Assumptions Affected 

PRA model logic structure may be Fault tree logic The model, if restructured, will be logically Since the restructured 
optimized to increase solution speed. model structure, equivalent and produce results model will produce 

affecting both comparable to the baseline PRA logic comparable numerical 
internal and fire model results, this is not a source 
PRAs of uncertainty for the RICT 

proQram. 
Incorporation of seismic risk bias to Calculation of RICT The addition of bounding impacts for Since this is a bounding 
support RICT Program risk calculations. and RMAT within seismic events has no impact on baseline approach for addressing 

Real Time Risk PRA or Real Time Risk model. Impact is seismic risk in the RICT 
A conservative value for the seismic model reflected in calculation of all RICTs and Program, it is not a source 
delta CDF is applicable. RMATs. of translation uncertainty, 

and RICT Program 
calculations are not 
impacted, so no mandatory 
RMAs are required. 

Set plant availability (Reactor Critical Basic event: Since the Real Time Risk model evaluates This change is consistent 
Years Factor) basic event to 1.0. BW-AVAIL specific configurations during at-power with Real Time Risk tool 

BY-AVAIL conditions, the use of a plant availability practice; therefore, this 
factor less than 1 .0 is not appropriate. change does not represent 
This change allows the Real Time Risk a source of uncertainty, and 
model to produce appropriate results for RICT program calculations 
specific at-power configurations. are not impacted, so no 

mandatory RMAs are 
required. 

E9-13 



ENCLOSURE 9 
Key Assumptions and Sources of Uncertainty 

4. Assessment of Supplementary FPRA Epistemic Uncertainty Impacts 

The purpose of the following discussion is to address the epistemic uncertainty in the BYR/BWD 
FPRA. The BYR/BWD FPRA model includes various sources of uncertainty that exist because 
there is both inherent randomness in elements that comprise the FPRA and because the state 
of knowledge in these elements continues to evolve. The development of the BYR/BWD FPRA 
was guided by NUREG/CR-6850 (Reference 16), and the BYR/BWD FPRA model used 
consensus models described in NUREG/CR-6850. Enclosure 2 provides a detailed discussion 
of the Peer Review F&Os and the resolutions. 

BYR/BWD used guidance provided in NUREG/CR-6850 (Reference 16) and NUREG-1855 
(Reference -2) to address uncertainties associated with FPRA for the RICT Program application. 
As stated in Section 1.3 of NUREG-1855: 

Although the guidance in [the] this report does not currently address all sources of 
uncertainty, the guidance provided on the uncertainty identification and characterization 
process and on the process of factoring the results into the decisionmaking is generic 
and independent of the specific source of uncertainty. Consequently, the guidance is 
applicable for sources of uncertainty in PRAs that address at-power and low power and 
shutdown operating conditions, and both internal and external hazards 

NUREG-1855 also describes an approach for addressing sources of model uncertainty and 
related assumptions. It defines: 

A source of model uncertainty exists when (1) a credible assumption (decision or 
judgment) is made regarding the choice of the data, approach, or model used to 
address an issue because there is no consensus and (2) the choice of alternative data, 
approaches or models is known to have an impact on the PRA model and results. An 
impact on the PRA model could include the introduction of a new basic event, changes 
to basic event probabilities, change in success criteria, or introduction of a new initiating 
event. A credible assumption is one submitted by relevant experts and which has a 
sound technical basis. Relevant experts include those individuals with explicit 
knowledge and experience for the given issue. An example of an assumption related to 
a source of model uncertainty is battery depletion time. In calculating the depletion 
time, the analyst may not have any data on the time required to shed loads and thus 
may assume (based on analyses) that the operator is able to shed certain electrical 
loads in a specified time. 

NUREG-1855 defines consensus model as: 

A model that has a publicly available published basis and has been peer reviewed and 
widely adopted by an appropriate stakeholder group. In addition, widely accepted 
PRA practices may be regarded as consensus models. Examples of the latter include 
the use of the constant probability of failure on demand model for standby components 
and the Poisson model for initiating events. For risk-informed regulatory decisions, the 
consensus model approach is one that NRC has utilized or accepted for the specific 
risk-informed application for which it is proposed. 
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The potential sources of model uncertainty in the BYR/BWD FPRA model were characterized 
for the 16 tasks identified by NUREG/CR-6850 Volume 1 Figure 2-1 (Reference16). This 
framework was used to organize the assessment of baseline FPRA epistemic uncertainty and 
evaluate the impact of this uncertainty on RICT Program calculations. Table E9-3 outlines 
sources of uncertainties by task and their disposition. 

As noted above, the BYR/BWD FPRA was developed using consensus methods outlined in 
NUREG/CR-6850 and interpretations of technical approaches as required by NRC. Further, 
appropriate cable impacts were identified for the systems modeled in the Internal Events PRA 
and were modeled in the Fire PRA. Fire PRA methods were based on NUREG/CR-6850, other 
more recent NUREGs (e.g., NUREG-7150 (Reference 17) and published "frequently asked 
questions" (FAQs) for the FPRA. 

E9-15 



ENCLOSURE 9 
Key Assumptions and Sources of Uncertainty 

Table E9-3 
Fire PRA Sources of Model Uncertainty 

Task# Descrii;1tion Sources of Uncertainty Disi;1osition for RICT Ai;1i;11ication 

1 Analysis boundary and This task poses a limited source of uncertainty The multi-compartment analysis further reduces this 
partitioning beyond the credit taken for boundaries and uncertainty by addressing the potential impact of 

partitions. failure of partition elements on quantification. 
Therefore, the impact on the RICT calculations is 
limited. 

2 Component Selection This task is associated with the development of the The uncertainty associated with this task is mainly 
linkage between safe shutdown (SSD) analysis related to the identification of all credible MSO 
component/cable data to fault tree failure modes. scenarios (including fire impact on containment 
Also included in this task is the development and isolation pathways). This source of uncertainty is 
incorporation of multiple spurious operation (MSO) reduced as a result of multiple overlapping tasks 
scenarios not addressed in the internal events model including the MSO expert panel and industry owner's 
fault tree. group identification of applicable MSOs. Additional 

internal reviews of analysis results further reduce the 
uncertainty associated with this task. 
Therefore, the impact on the RICT calculations is 
limited. 

3 Cable Selection Treatment of uncertainty is typically not required for The limited number of components without available 
this task beyond the understanding of the cable cable routing (most active components credited in 
selection approach (i.e., mapping an active basic the FPRA have their cables routed) as well as the 
event to a passive component for which power crediting by exclusion of these components (where 
cables were not selected). Additionally, PRA justified) helps to reduce unnecessary conservatism. 
credited components for which cable routing A sensitivity analysis for this conservatism is 
information was not provided represent a source of addressed in the FPRA uncertainty analysis. The 
uncertainty (conservatism) in that these components impact of this uncertainty is limited to those 
are assumed failed unnecessarily. components without cable routing. 

Therefore, the impact on the RICT calculations is 
limited. 
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Table E9-3 
Fire PRA Sources of Model Uncertainty 

Task# Descri12tion Sources of Uncertainty Dis12osition for RICT A1212lication 

4 Qualitative Screening Qualitative screening was not performed; however, In the event that a structure which could lead to a 
structures were eliminated from the global analysis plant trip was excluded incorrectly, its contribution to 
boundary and ignition sources deemed to have no CDF would be small (with a CCDP commensurate 
impact on the FPRA were excluded from the with base risk) and would likely be offset by inclusion 
quantification based on qualitative screening criteria. of the additional ignition sources and the resulting 
The only criterion subject to uncertainty is the reduction of other scenario frequencies. A similar 
potential for plant trip. argument can be made for ignition sources for which 

scenario development was deemed unnecessary. 
Therefore, the impact on the RICT calculations is 
limited. 

5 Fire-Induced Risk Model A reactor trip is assumed as the initiating event for all FPIE and FPRA peer reviews (including the F&O 
quantification. This is somewhat conservative since resolution process) and internal assessments are 
not all fires postulated will result in a plant trip. useful in exercising the model and identifying 

weaknesses with respect to this assumption. 

Though it is possible that not every scenario will 
ultimately result in a reactor trip, this is determined to 
have a minimal impact on the analysis. Typically, 
these scenarios result in low risk contributors, either 
due to ignition frequency and/or the resultant CCDP. 

Therefore, the impact on the RICT calculations is 
limited. 
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Table E9-3 
Fire PRA Sources of Model Uncertainty 

Task# Descri12tion Sources of Uncertainty Dis12osition for RICT A1212lication 

6 Fire Ignition Frequency Ignition source counting is an area with inherent The FPRA utilizes the bin frequencies from 
uncertainty; however, the results are not particularly NUREG/CR-2169 (Reference 18), which represents 
sensitive to changes in ignition source counts. The the most current approved bin frequencies. As such, 
primary source of uncertainty for this task is some of the inherent conservatism associated with 
associated with the frequency values from bin frequencies from NUREG/CR-6850 
NUREG/CR-6850 (Reference 16) which result in (Reference 16) has been removed. A parametric 
uncertainty due to variability among plants along uncertainty analysis using the Monte Carlo method 
with some significant conservatism in defining the is provided in section 4.1.1 of the FPRA uncertainty 
frequencies, and their associated heat release rates, and sensitivity notebook (Reference 19). 
based on limited fire events and fire test data. Therefore, the impact on the RICT calculations is 

limited. 
7 Quantitative Screening Other than screening out potentially risk significant Quantitative screening is limited to refraining from 

scenarios (ignition sources), there is no uncertainty further scenario refinement of those scenarios with a 
from this task on the fire PRA results. resulting CDF/LERF below the screening threshold. 

All of the results were retained in the cumulative 
CDF/LERF; therefore, no uncertainty was introduced 
as a result of this task. 
Therefore, the impact on the RICT calculations is 
limited. 
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Table E9-3 
Fire PRA Sources of Model Uncertainty 

Task# Descrii::1tion Sources of Uncertaint~ Disi::1osition for RICT Ai::1i::1lication 

8 Scoping Fire Modeling The approach taken for this task included: The employment of generic fire modeling solutions 
1) the use of NU REG-1805 based fire modeling did not introduce any significant conservatism. 
treatments in lieu of conservative scoping analysis Detailed fire modeling was only applied where the 
techniques and 2) limited detailed fire modeling was reduction in conservatism was likely to have a 
performed to refine the scenarios developed using measurable impact. 
the NU REG-1805 based fire modeling solutions. The NUREG-2178 (Reference 20) heat release rates 
The primary conservatism introduced by this task is are used and they constitute the most recent 
associated with the heat release rates specified in available heat release rate data. Some 
NUREG/CR 6850 (Reference 16). conservatism in this data is believed to exist. The 

level of conservatism cannot be quantified at this 
time. 
Therefore, the impact on the RICT calculations is 
limited. 

9 Detailed Circuit Failure Uncertainty considerations for the circuit failure No specific uncertainty is associated with the 
Analysis analysis task are addressed via the use of circuit performance of the circuit analysis. 

failure mode probability factors in Task 10. Therefore, the impact on the RICT calculations is 
No specific uncertainty is associated with the limited. 
performance of the circuit analysis. 

10 Circuit Failure Mode The uncertainty associated with the applied Circuit failure mode likelihood analysis was generally 
Likelihood Analysis conditional failure probabilities poses competing limited to those components where spurious 

considerations primarily due to the assumption that operation was expected to be a large contributor to 
all spurious operations occur at the same time. The total risk. The assumption that all spurious 
hot short probability and the hot short duration operations (hot shorts) occur at the same time 
factors defined in NUREG/CR-7150 (Reference 17) results in a significant conservatism in the analysis 
are considered best available data. but is not easily assessed with respect to the impact 

on the overall results. 
The impact of this conservatism on the FPRA is 
consistent for all components. 
Therefore, the impact on the RICT calculations is 
limited. 
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Table E9-3 
Fire PRA Sources of Model Uncertainty 

Task# Descri12tion Sources of Uncertainty Dis12osition for RICT A1212lication 

11 Detailed Fire Modeling The primary uncertainty in this task is in the area of Detailed fire modeling was performed only on those 
target failure probabilities. Conservative heat scenarios which otherwise would have been notable 
release rates may result in additional target damage. risk contributors and only where removal of 
Non-conservative heat release rates would have an conservatism in the generic fire modeling solution 
opposite effect. was likely to provide benefit either via a smaller zone 
Credit for fire brigade response and detection are of influence or to allow credit for automatic 
considered bounding given that the data used for suppression. Fire modeling was used to evaluate 
manual non-suppression probability is based on the time to abandonment for control room fire 
extinguishment of a fire and not control (prevention scenarios for a range of fire heat release rates. The 
of further spread) of a fire. analysis methodology conservatism is primarily 

associated with conservatism in the heat release 
rates and manual non-suppression probability data 
specified in NUREG-2178 (Reference 20) and 
NUREG-2169 (Reference 20). Uncertainties 
associated with transient fire scenarios which require 
co-location of a transient ignition source and 
transient combustibles also contribute to the 
uncertainty of this task. This uncertainty will typically 
result in an overestimation of transient fire scenario 
risk. See Table E9-4 for a further discussion of the 
impact of uncertainties associated with transient fire 
scenarios. This conservatism is applicable to all fire 
scenarios and therefore has limited impact on the 
RICT calculations. 
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Table E9-3 
Fire PRA Sources of Model Uncertainty 

Task# DescriQtion Sources of Uncertainty: DiSQOSition for RICT AQQlication 

12 Post-Fire Human Human error probabilities represent a potentially Conservative HEP adjustments were made to the 
Reliability Analysis large uncertainty for the FPRA given the importance nominal HEP values used in the FPIE model then 

of human actions in the base model. Since many of revisited to address unique fire considerations. A 
the HEP values were adjusted for fire, the joint detailed analysis was performed for all fire specific 
dependency values developed for the FPIE model HFEs. A floor value of 1 E-06 was applied for all 
also represent a potential for introducing a degree of combinations (for all JHEP values less than 1 E-05, a 
conservatism. justification for the JHEP will be included in the Fire 

PRA dependency analysis documentation). 
Uncertainty in HEP values is propagated through the 
parametric uncertainty analysis. See Table E9-4 for 
additional discussion of the uncertainty associated 
with operator action impact on the FPRA. 

13 Seismic-Fire Since this is a qualitative evaluation, there is no Seismic fire interaction has no impact on fire risk 
Interactions Assessment quantitative impact with respect to the uncertainty of quantification. 

this task. Therefore, this FPRA task has no impact on the 
RICT calculations. 

14 Fire Risk Quantification As the culmination of other tasks, most of the Convergence sensitivities were performed to 
uncertainty associated with quantification has demonstrate that the truncation limit used was 
already been addressed. The other source of appropriate. No further sensitivity with respect to 
uncertainty is the selection of the truncation limit. truncation is required (Reference 19). 

Therefore, this FPRA task has no impact on the 
RICT calculations. 

15 Uncertainty and This task does not introduce any new uncertainties N/A 
Sensitivity Analyses but is intended to address how uncertainties may 

impact the fire risk. 
16 FPRA Documentation This task does not introduce any new uncertainties The documentation task compiles the results of the 

to the fire risk. other tasks. See specific technical tas_ks for a 
discussion of their associated uncertainty and 
sensitivity. 
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1. Introduction 

Section 4.0, Item 11 of the NRG Final Safety Evaluation (Reference 1) for NEI 06-09-A 
(Reference 2) requires that the license amendment request (LAR) provide a description of the 
implementing programs and procedures regarding the plant staff responsibilities for the Risk 
Managed Technical Specifications (RMTS) implementation, and specifically discuss the 
decision process for risk management action (RMA) implementation during a Risk-Informed 
Completion Time (RICT). 

This enclosure provides a description of the implementing programs and procedures 
regarding the plant staff responsibilities for the RICT Program, including training of plant 
personnel, and specifically discusses the decision process for RMA implementation during 
extended Completion Times (CT). 

2. RICT Program and Procedures 

EGG will develop a program description and implementing procedures for the RICT Program. 
The program description will establish the management responsibilities and general 
requirements for risk management, training, implementation, and monitoring of the RICT 
program. More detailed procedures will provide specific responsibilities, limitations, and 
instructions for implementing the RICT program. The program description and implementing 
procedures will incorporate the programmatic requirements for RMTS included in NEI 06-09-A. 
The program will be integrated with the online work control process. The work control process 
currently identifies the need to enter a LCO Action statement as part of the planning process 
and will additionally identify whether the provisions of the RICT program are required for the 
planned work. The risk thresholds associated with 1 O CFR 50.65(a)(4) will be coordinated with 
the RICT limits. The maintenance rule performance monitoring provisions and Mitigating 
System Performance Index (MSPI) thresholds will assist in controlling the amount of risk 
expended in use of the RICT program. 

The Operations Department (licensed operators) is responsible for compliance with the TS 
and will be responsible for implementation of RICTs and RMAs. Entry into the RICT 
program will require management approval prior to pre-planned activities and as soon as 
practicable following emergent conditions. 

The procedures for the RICT program will address the following attributes consistent with 
NEI 06-09-A: 

• Plant management positions with authority to approve entry into the RICT 
Program. 

• Important definitions related to the RICT Program. 
• Departmental and position responsibilities for activities in the RICT Program. 
• Plant conditions for which the RICT Program is applicable. 
• Limitations on implementing RICTs under voluntary and emergent conditions. 
• Implementation of the RICT Program 30-day back stop limit. 
• Use of the Real Time Risk tool. 
• Guidance on recalculating RICT and risk management action time (AMAT) 

within 12 hours or within the most limiting front-stop CT after a plant 
configuration change. 
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• Requirements to identify and implement RMAs when the RMAT is exceeded 
or is anticipated to be exceeded, and to consider common cause failure 
potential in emergent RICTs. 

• Guidance on the use of RMAs including the conditions under which they may 
be credited in RICT calculations. 

• Conditions for exiting a RICT. 
• Requirements for training on the RICT Program. 
• Documentation requirements related to individual RICT evaluations, 

implementation of extended CTs, and accumulated annual risk. 

3. RICT Program Training 

The scope of training for the RICT Program will include rules for the new TS program, Real 
Time Risk tool software, TS Actions included in the program, and procedures. This training 
will be conducted for the following EGG personnel: 

Site Personnel 
• Operations Director 
• Operations Personnel (Licensed and Non-Licensed) 
• Operations Training 
• Outage Manager 
• On-line Manager 
• Planning and Scheduling Personnel 
• Work Week Managers 
• Regulatory Assurance Personnel 
• Selected Maintenance Personnel 
• Engineering 
• Risk Management 
• Other Selected Management 

Corporate Personnel 
• Operations Corporate Functional Area Manager 
• Fleet Outages Corporate Functional Area Manager 
• Licensing Management and Personnel 
• Risk Management Personnel and Managers 
• Training Management and Personnel 
• Other Selected Management 

Training will be carried out in accordance with EGG training procedures and processes. These 
procedures were written based on the Institute of Nuclear Power Operations (INPO) 
Accreditation (ACAD) requirements, as developed and maintained by the National Academy for 
Nuclear Training. EGG has planned three levels of training for implementation of the RICT 
Program. They are described below: 

Level 1 Training 

This is the most detailed training. It is intended for the individuals who will be directly 
involved in the implementation of the RICT Program. This level of training includes the 
following attributes: 
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• Specific training on the revised TS 
• Record keeping requirements 
• Case studies 
• Hands-on experience with the Real Time Risk tool for calculating RMA T and 

RICT 
• Identifying appropriate RMAs 
• Common cause failure RMA considerations in emergent RICTs 
• Other detailed aspects of the RICT Program 

Level 2 Training 

This training is applicable to plant management positions with authority to approve entry into 
the RICT Program, as well as supervisors, managers, and other personnel who will closely 
support RICT implementation. These individuals need a broad understanding of the purpose, 
concepts, and limitations of the RICT Program. Level 2 training is significantly more detailed 
than Level 3 training (described below), but it is different from Level 1 training in that hands-on 
time with the Real Time Risk tool, case studies, and other specifics are not required. 

Level 3 Training 

This training is intended for the remaining personnel who require an awareness of the RICT 
Program. These employees need basic knowledge of RICT Program requirements and 
procedures. This training will cover RICT Program concepts that are important to disseminate 
throughout the organization. 

4. References 

1. Letter from Jennifer M. Golder (NRG) to Biff Bradley (NEI), "Final Safety Evaluation 
for Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, 'Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications 
(RMTS) Guidelines'," dated May 17, 2007 (ADAMS Accession No. ML071200238) 

2. Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, "Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications (RMTS) 
Guidelines," Revision 0-A, dated October 12, 2012 (ADAMS Accession No. 
ML 12286A322) 

E10-3 



ENCLOSURE11 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Monitoring Program 



1. Introduction 

ENCL0SURE11 
Monitoring Program 

Section 4.0, Item 12 of the NRG Final Safety Evaluation (Reference 1) for NEI 06-09-A 
(Reference 2) requires that the license amendment request (LAR) provide a description of the 
implementation and monitoring program as described in Regulatory Guide (RG) 1.17 4, "An 
Approach For Using Probabilistic Risk Assessment In Risk-Informed Decisions on Plant
Specific Changes to the Licensing Basis," Revision 1 (Reference 3), and NEI 06-09-A 
(Reference 2). (Note that RG 1.174, Revision 2 (Reference 4), issued by the NRG in May 2011, 
made editorial changes to the applicable section referenced in the NRG safety evaluation for 
Section 4.0, Item 12.) 

This enclosure provides a description of the process applied to monitor the cumulative risk 
impact of implementation of the Risk-Informed Completion Time (RICT) Program, specifically 
the calculation of cumulative risk of extended Completion Times (CTs). Calculation of the 
cumulative risk for the RICT Program is discussed in Step 14 of Section 2.3.1 and Step 7.1 of 
Section 2.3.2 of NEI 06-09-A, Risk Informed Technical Specifications Initiative 4b (Reference 2). 
General requirements for a Performance Monitoring Program for risk-informed applications are 
discussed in Element 3 of Regulatory Guide (RG) 1.174 (Reference 3). 

2. Description of Monitoring Program 

The RICT Program will require calculation of cumulative risk impact at least once every 48 
months. Braidwood Station and Byron Station (BWD and BYR) have 18-month refueling cycles; 
however, a frequency of 48 months for PRA updates would be equivalent for plants with a 24-
month cycle.. For the assessment period under evaluation, data will be collected for the risk 
increase associated with each application of an extended CT for both core damage frequency 
(GDF) and large early release frequency (LEAF), and the total risk will be calculated by 
summing all risk associated with each RICT application. This summation is the change in GDF 
or LEAF above the zero maintenance baseline levels during the period of operation in the 
extended CT (i.e., beyond the front-stop CT). The change in risk will be converted to average 
annual values. 

The total average annual change in risk for extended CTs will be compared to the guidance of 
RG 1.174, Figures 4 and 5 (Reference 4), acceptance guidelines for GDF and LEAF, 
respectively. If the actual annual risk increase is acceptable (i.e., not in Region I of Figures 4 
and 5 of RG 1.174), then RICT program implementation is acceptable for the assessment 
period. Otherwise, further assessment of the cause of exceeding the acceptance guidelines of 
RG 1.17 4 and implementation of any necessary corrective actions to ensure future plant 
operation is within the guidelines will be conducted under the corrective action program. 

The evaluation of cumulative risk will also identify areas for consideration, such as: 

• RICT applications that dominated the risk increase 
• Risk contributions from planned vs. emergent RICT applications 
• Risk Management Actions (RMA) implemented but not credited in the risk calculations 
• Risk impact from applying RICT to avoid multiple shorter duration outages 
• Any specific RICT application that incurred a large proportion of the risk 

E11-1 



ENCL0SURE11 
Monitoring Program 

Based on a review of the considerations above, corrective actions will be developed ahd 
implemented as appropriate. These actions may include: 

• Administrative restrictions on the use of RICTs for specific high-risk configurations 
• Additional RMAs for specific configurations 
• Rescheduling planned maintenance activities 
• Deferring planned maintenance to shutdown conditions 
• Use of temporary equipment to replace out-of-service systems, structures, or 

components (SSC) 
• Plant modifications to reduce risk impact of future planned maintenance configurations 

In addition to impacting cumulative risk, implementation of the RICT Program may potentially 
impact the unavailability of SSCs. The Maintenance Rule (MR) monitoring programs under 
1 O CFR 50.65 provide for evaluation and disposition of unavailability impacts which may be 
incurred from implementation of the RICT Program. The SSCs in the scope of the RICT 
Program which are also in the scope of the MR allows the use of the MR Program. 

The monitoring program for the MR, along with the specific assessment of cumulative risk 
impact described above, serve as the Implementation and Monitoring Program for the RICT 
Program as described in Element 3 of RG 1.174 (Reference 3) and NEI 06-09-A (Reference 2). 

3. References 

1. Letter from Jennifer M. Golder (NRG) to Biff Bradley (NEI), "Final Safety Evaluation for 
Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, 'Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications (RMTS) 
Guidelines'," dated May 17, 2007 (ADAMS Accession No. ML071200238) 

2. Nuclear Energy Institute (NEI) Topical Report (TR) NEI 06-09-A, "Risk-Informed 
Technical Specifications Initiative 4b, Risk-Managed Technical Specifications (RMTS) 
Guidelines," Revision 0-A, dated October 12, 2012 (ADAMS Accession No. 
ML 12286A322) 

3. Regulatory Guide 1.174, "An Approach For Using Probabilistic Risk Assessment In Risk
Informed Decisions on Plant-Specific Changes to the Licensing Basis," Revision 1, 
November 2002 

4. Regulatory Guide 1.17 4, "An Approach For Using Probabilistic Risk Assessment In Risk
Informed Decisions on Plant-Specific Changes to the Licensing Basis," Revision 2, 
May 2011 

5. Regulatory Guide 1.177, "An Approach for Plant-Specific, Risk-Informed Decision 
Making: Technical Specifications," Revision 1, May 2011 

E11-2 



ENCLOSURE12 

License Amendment Request 

Braidwood Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-72 and NPF-77 

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

Byron Station, Units 1 and 2 
Renewed Facility Operating License Nos. NPF-37 and NPF-66 

NRC Docket Nos. STN 50-454 and STN 50-455 

Revise Technical Specifications to Adopt Risk Informed 
Completion Times TSTF-505, Revision 2, "Provide Risk-Informed 

Extended Completion Times - RITSTF Initiative 4b" 

Risk Management Action Examples 



ENCL0SURE12 
Risk Management Action Examples 

1. Introduction 

This enclosure describes the process for identification and implementation of Risk Management 
Actions (RMA) applicable during extended Completion Times (CT) and provides examples of 
RMAs. RMAs will be governed by plant procedures for planning and scheduling maintenance 
activities. The procedures will provide guidance for the determination and implementation of 
RMAs when entering the Risk-Informed Completion Time (RICT) Program consistent with the 
guidance provided in NEI 06-09-A, Revision 0-A (Reference 1 ). 

2. Responsibilities 

For planned entries into the RICT Program, Work Management is responsible for developing the 
RMAs with assistance from Operations and Risk Management. Operations is responsible for 
approval and implementation of RMAs. For emergent entry into extended CTs, Operations is 
also responsible for developing the RMAs. 

3. Procedural Guidance 

For planned maintenance activities, implementation of RMAs will be required if it is anticipated 
that the risk management action time (RMAT) will be exceeded. For emergent activities, RMAs 
must be implemented if the RMAT is reached. Also, if an emergent event occurs requiring 
recalculation of a RMAT already in place, the procedure will require a reevaluation of the 
existing RMAs for the new plant configuration to determine if new RMAs are appropriate. These 
requirements of the RICT Program are consistent with the guidance of NEI 06-09-A. 

For emergent entry into a RICT, if the extent of condition is not known, RMAs related to the 
success of redundant and diverse SSCs and reducing the likelihood of initiating events relying 
on the affected function will be developed and implemented to address the increased likelihood 
of a common cause event. 

RMAs will be implemented in accordance with current procedures (e.g., References 2, 3, 4, 5, 
and 8) no later than the time at which an incremental core damage probability (ICDP) of 1 E-6 is 
reached, or no later than the time when an incremental large early release probability (ILERP) of 
1 E-7 is reached. If, as the result of an emergent condition, the instantaneous core damage 
frequency (ICDF) or the instantaneous large early release frequency (ILERF) exceeds 1 E-3 per 
year or 1 E-4 per year, respectively, RMAs are also required to be implemented. These 
requirements are consistent with the guidelines of NEI 06-09-A. 

By determining which structures, systems, or components (SSCs) are most important from a 
CDF or LERF perspective for a specific plant configuration, RMAs may be created to protect 
these SSCs. Similarly, knowledge of the initiating event or sequence contribution to the 
configuration-specific CDF or LERF allows development of RMAs that enhance the capability to 
mitigate such events. The guidance in NUREG-1855 (Reference 6) and EPRI TR-1026511 
(Reference 7) will be used in examining PRA results for significant contributors for the 
configuration, to aid in identifying appropriate compensatory measures (e.g., related to risk
significant systems that may provide diverse protection, or important support systems or human 
actions). Enclosure 9 identifies several areas of uncertainty in the internal events and fire PRAs 
that will be considered in defining configuration-specific RMAs when entering a RICT. 
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If the planned activity or emergent condition includes a SSC that is identified to impact Fire 
PRA, as identified in the current Real Time Risk Program, Fire PRA specific RMAs associated 
with that SSC will be implemented per the current plant procedure. 

It is possible to credit RMAs in RICT calculations, to the extent the associated plant equipment 
and operator actions are modeled in the PRA; however, such quantification of RMAs is neither 
required nor expected by NEI 06-09-A. Nonetheless, if RMAs will be credited to determine 
RICTs, the procedure instructions will be consistent with the guidance in NEI 06-09-A. 

NEI 06-09-A classifies RMAs into the three categories described below: 

1) Actions to increase risk awareness and control. 

• Shift brief 
• Pre-job brief 
• Training 
• Presence of system engineer or other expertise related to the activity 
• Special purpose procedure to identify risk sources and contingency plans 

2) Actions to reduce the duration of maintenance activities. 

• Pre-staging materials 
• Conducting training on mock-ups 
• Performing the activity around the clock 
• Performing walk-downs on the actual system(s) to be worked on prior to beginning 

work 

3) Actions to minimize the magnitude of the risk increase. 

• Suspend or minimize activities on redundant systems 

• Suspend or minimize activities on other systems that adversely affect the CDF or LERF 

• Suspend or minimize activities on systems that may cause a trip or transient to 
minimize the likelihood of an initiating event that the out-of-service component is meant 
to mitigate 

• Use temporary equipment to provide backup power, ventilation, etc. 
• Reschedule other risk-significant activities 

4. Examples 

Multiple example RMAs that may be considered during a RICT Program entry to reduce the risk 
impact and ensure adequate defense-in-depth are provided below. Specific examples are given 
for unavailability of one Diesel Generator (DG), one Offsite Source, one Battery Charger, or one 
Residual Heat Removal (RHR) pump. 
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A. Diesel Generator (Using the 1A DG as an example): 

1) Actions to increase risk awareness and control. 
• Brief the on-shift operations crew concerning the unit activities, including any 

compensatory measures established 
o Specific focus areas would be to review appropriate emergency or abnormal 

operating procedures for: 
• Loss of Offsite Power events 

• Cross-tie actions to opposite unit 
• Station blackout events 

• Including bus crosstie actions 
• Loss of Secondary Heat Sink events 
• Component Cooling Malfunction events 
• LOCA events 

o Other Operator Actions of importance resulting from the configuration: 
• Actions to protect the Shutdown seals 
• Actions to maintain the availability of the fuel oil supply to the 1 B AFW 

pump engine 
• Actions to manually fail the AFW pump flow control valves, AF005(A-H), 

open 
• Actions to adjust flow through the CC heat exchangers (Braidwood only) 

• Perform a walkdown and validation of the 1 B DG to validate standby/ readiness 
condition 

• Perform a walkdown and validation of the 1 B CV train to validate standby/ readiness 
condition 

• Perform a walkdown and validation of the 1 A and 1 B AFW trains to validate standby / 
readiness condition 

• Perform a walkdown of and confirm availability of applicable suppression, detection and 
fire barriers for the following Fire Zones: 

o 18.10C-1 - Unit Auxiliary Transformer 141-1 
o 18.1 OD-1 - Unit Auxiliary Transformer 141-2 
o 18.1 OE-1 - System Auxiliary Transformers 142-1/142-2 
o 5.5-1 - Unit 1 Auxiliary Electrical Equipment Room 
o 2.1-0 - Control Room 

• For the above fire zones, minimize the accumulation of transient combustibles in 
accordance with the station Fire Protection program 

• Notification of the TSO of the configuration so that any planned activities with the 
potential to cause a grid disturbance are deferred. 

o Discuss projected grid loading conditions with the TSO to identify if a planned 
entry into DG unavailability should be deferred 

2) Actions to reduce the duration of maintenance activities. 
• For preplanned RICT entry, creation of a sub schedule related to the specific evolution 

which is reviewed for personnel resource availability. 

• Confirmation of parts availability prior to entry into a preplanned RICT. 

3) Actions to minimize the magnitude of the risk increase. 
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• Proactively implement RMAs during times of high grid stress conditions, such as during 
high demand conditions. 

• Evaluate weather conditions for threats to the reliability of offsite power supplies. 

• Defer elective maintenance in the switchyard, on the station electrical distribution 
systems, and on the main and auxiliary transformers associated with both units. 

• Defer planned maintenance or testing that affects the reliability of operable DGs (1 B, 2A, 
and 2B) and their associated support equipment which affect common system 
availability. Treat these as protected equipment. 

• Maintain other unit diesels and buses available to allow crosstie from other unit to 
energize ESF buses. 

• Defer planned maintenance or testing on redundant train safety systems. If testing or 
maintenance activities must be performed, a review of the potential risk impact will be 
performed. 

• Implement 1 O CFR 50.65(a)(4) fire-specific RMAs associated with the affected DGs, as 
required. 

• Implement 1 O CFR 50.65(a)(4) equipment protection schemes in accordance with 
OP-AA-108-117, as required. 

• Maintain detection, suppression, and fire zone barriers intact and minimize transient 
combustibles for those Fire Areas/ Zones identified as being significant for the 
configuration. 

B. One offsite power source inoperable 

1) Actions to increase risk awareness and control. 
• Brief the on-shift operations crew concerning the unit activities, including any 

compensatory measures established 
o Specific focus areas would be to review appropriate emergency or abnormal 

operating procedures for: 
• Loss of Offsite Power events 

• Cross-tie actions to opposite unit 
• Station blackout events 

• Including bus crosstie actions 
• Loss of Secondary Heat Sink events 
• Component Cooling Malfunction events 
• LOCA events 

o Other Operator Actions of importance resulting from the configuration: 
• Actions to protect the Shutdown seals 
• Actions to maintain the availability of the fuel oil supply to the 1 B AFW 

pump engine 
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• Actions to manually fail the AFW pump flow control valves, AF005(A-H), 
open 

• Actions to adjust flow through the CC heat exchangers (Braidwood only) 
• Perform a walkdown and validation of the DGs to validate standby/ readiness condition 
• Perform a walkdown and validation of the 1 A and 1 B AFW trains to validate standby/ 

readiness condition 
• Perform a walkdown of and confirm availability of applicable suppression, detection and 

fire barriers for the following Fire Zones: 
o 11.68-0 - Aux Building Offices 
o 5.4-2 - Division 22 Miscellaneous Electrical Equipment and Battery Room 
o 5.2-1 - Division 11 ESF Switchgear Room 
o 5.2-2 - Division 21 ESF Switchgear Room 
o 2.1-0 - Control Room 
o 11.4C-O - Radwaste/Remote Shutdown Control Room 
o 11.7-0-Auxiliary Building HVAC Exhaust Complex 

• For the above fire zones, minimize the accumulation of transient combustibles in 
accordance with the station Fire Protection program 

• Notification of the TSO of the configuration so that any planned activities with the 
potential to cause a grid disturbance are deferred. 

o Discuss projected grid loading conditions with the TSO to identify if a planned 
entry into DG unavailability should be deferred 

2) Actions to reduce the duration of maintenance activities. 
• For preplanned RICT entry, creation of a sub schedule related to the specific evolution 

which is reviewed for personnel resource availability. 

• Confirmation of parts availability prior to entry into a preplanned RICT. 

3) Actions to minimize the magnitude of the risk increase. 

• Proactively implement RMAs during times of high grid stress conditions, such as during 
high demand conditions. 

• Evaluate weather conditions for threats to the reliability of offsite power supplies. 

• Defer elective maintenance in the switchyard, on the station electrical distribution 
systems, and on the main and auxiliary transformers associated with both units. 

• Defer planned maintenance or testing that affects the reliability of operable DGs (1 A, 1 B, 
2A, and 28) and their associated support equipment which affect common system 
availability. Treat these as protected equipment. 

• Maintain opposite unit DGs and 4 kV ESF buses available to allow crosstie from other 
unit to energize ESF buses. 

• Defer planned maintenance or testing on redundant train safety systems. If testing or 
maintenance activities must be performed, a review of the potential risk impact will be 
performed. 
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• Implement 10 CFR 50.65(a)(4) fire-specific RMAs, as required. 

• Implement 1 O CFR 50.65(a)(4) equipment protection schemes in accordance with 
OP-AA-108-117, as required. 

• Maintain detection, suppression, and fire zone barriers intact and minimize transient 
combustibles for those Fire Areas / Zones identified as being significant for the 
configuration. 

C. One battery charger (using battery charger DC 111 as an example) 

1) Actions to increase risk awareness and control. 
• Brief the on-shift operations crew concerning the unit activities, including any 

compensatory measures established 
o Specific focus areas would be to review appropriate emergency or abnormal 

operating procedures for: 
• Actions to protect the Shutdown seals 
• Actions to maintain SX 

• Perform a walkdown and validation of the DGs to validate standby/ readiness condition 
• Perform a walkdown of and confirm availability of applicable suppression, detection and 

fire barriers for the following Fire Zones: 
o 5.2-2 - Division 21 ESF Switchgear Room 
o 5.6-2 - Division 21 Miscellaneous Electrical Equipment & Battery Room 

• For the above fire zones, minimize the accumulation of transient combustibles in 
accordance with the station Fire Protection program 

• Notification of the TSO of the configuration so that any planned activities with the 
potential to cause a grid disturbance are deferred. 

o Discuss projected grid loading conditions with the TSO to identify if a planned 
entry into DG unavailability should be deferred 

2) Actions to reduce the duration of maintenance activities. 
• For preplanned RICT entry, creation of a sub schedule related to the specific evolution 

which is reviewed for personnel resource availability. 

• Confirmation of parts availability prior to entry into a preplanned RICT. 

3) Actions to minimize the magnitude of the risk increase. 

• Proactively implement RMAs during times of high grid stress conditions, such as during 
high demand conditions. 

• Evaluate weather conditions for threats to the reliability of offsite power supplies. 

• Defer elective maintenance in the switchyard, on the station electrica.l distribution 
systems, and on the main and auxiliary transformers associated with both units. 
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• Defer planned maintenance or testing that affects the reliability of operable DGs (1A, 1 B, 
2A, and 28) and their associated support equipment which affect common system 
availability. Treat these as protected equipment. 

• Protection of the remaining DC electrical buses in that unit. Protect opposite unit power 
supplies for remaining pumps in loop affected by the inoperable SSC. 

• Defer planned maintenance or testing on redundant train safety systems. If testing or 
maintenance activities must be performed, a review of the potential risk impact will be 
performed. 

• Remove nonessential loads from battery to extend time voltage will remain above 
minimum required level. 

• Establish DC Bus crosstie. 

• Implement 1 O CFR 50.65(a)(4) fire-specific RMAs, as required. 

D. RHR pump (Using the 1A RHR pump as an example): 

1) Actions to increase risk awareness and control. 
• Brief the on-shift operations crew concerning the unit activities, including any 

compensatory measures established 
o Specific focus areas would be to review appropriate emergency or abnormal 

operating procedures for: 
• SGTR events to transition to shutdown cooling 
• LOCA events 

• Implementation of Containment Sump recirculation 
• Component Cooling Malfunction events 
• Loss of 125VDC events 

o Other Operator Actions of importance resulting from the configuration: 
• Actions to protect the Shutdown seals 
• Actions to maintain the availability of the fuel oil supply to the 1 B AFW 

pump engine 
• Actions to manually fail the AFW pump flow control valves, AFOOS(A-H), 

open 
• Perform a walkdown and validation of the 1 B RH train to validate standby/ readiness 

condition 
• Perform a walkdown and validation of the 1 A and 1 B AFW trains to validate standby / 

readiness condition 
• Perform a walkdown and validation of the containment sump recirculation valve, 

1 Sl8811 B, and control logic to validate standby/ readiness condition 
• Perform a walkdown of and confirm availability of applicable suppression, detection and 

fire barriers for the following Fire Zones: 
o 2.1-0 - Control Room 
o 3.1-1 - Unit 1 Cable Tunnel 
o 3.28-1 - Division 12 Containment Electrical Penetration Area, El. 426' 
o 5.1-1 - Division 12 ESF Switchgear Room 
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o 5.5-1 - Unit 1 Auxiliary Electrical Equipment Room 
o 9.1-1 - Diesel Generator 1 B Room 
o 8.6-0 - Turbine Building Operating Floor 
o 11.5-0 - Auxiliary Building General Area, El. 401' 
o 11.6-0 - Auxiliary Building General Area, El. 426' 
o 11 .6-1 - Division 12 Containment Electrical Penetration Area, El. 426' 

• For the above fire zones, minimize the accumulation of transient combustibles in 
accordance with the station Fire Protection program 

2) Actions to reduce the duration of maintenance activities. 
• For preplanned RICT entry, creation of a sub schedule related to the specific evolution 

which is reviewed for personnel resource availability. 
• Confirmation of parts availability prior to entry into a preplanned RICT. 

3) Actions to minimize the magnitude of the risk increase. 

1. Defer planned maintenance or testing that affects the RHR 1 B Pump and its associated 
support equipment and treat those SSCs as protected equipment. 

2. Defer planned maintenance or testing that affects the CCW HX its associated support 
equipment and treat those SSCs as protected equipment. 

3. Implement 1 O CFR 50.65(a)(4) fire-specific RMAs associated with the affected RHR 
Pump. 

4. Implement 1 O CFR 50.65(a)(4) equipment protection schemes in accordance with OP
AA-108-117, as required. 

5. Maintain detection, suppression, and fire zone barriers intact and minimize transient 
combustibles for those Fire Areas / Zones identified as being significant for the 
configuration. 
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