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GO2-22-001 10 CFR 50.90 

U.S. Nuclear Regulatory Commission  
ATTN: Document Control Desk 
Washington, DC 20555-0001  

Subject: COLUMBIA GENERATING STATION, DOCKET NO. 50-397 
LICENSE AMENDMENT REQUEST TO ADOPT TSTF-505, REVISION 2, 
"PROVIDE RISK-INFORMED EXTENDED COMPLETION TIMES – 
RITSTF INITIATIVE 4b” 

Dear Sir or Madam: 

Pursuant to 10 CFR 50.90, Energy Northwest is requesting an amendment to the 
Technical Specifications (TS) of the Columbia Generating Station (Columbia). 

The proposed amendment would modify TS requirements 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. 
ML18183A493).  A model safety evaluation with Limitations and Conditions was 
provided by the Nuclear Regulatory Commission (NRC) to the TS Task Force (TSTF) 
on November 21, 2018 (ADAMS Accession No. ML18253A085). 

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

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

 Attachment 3 provides existing TS Bases pages marked up to show the 
proposed changes and is provided for information only. 

 Attachment 4 provides a cross-reference between the TS included in TSTF-505, 
Revision 2, and the Columbia plant-specific TS.  

 Attachment 5 provides a list of implementations items that must be completed 
prior to implementing the Risk-Informed Completion Time Program at Columbia.

February 3, 2022

ENERGY 
NORTHWEST 
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Attachment 6 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.

Energy Northwest requests approval of the proposed license amendment by 
3/31/2023, with the NRC-approved amendment being implemented within 180 days. 

In accordance with 10 CFR 50.91, Energy Northwest is notifying the State of 
Washington of this amendment request by transmitting a copy of this letter and 
attachments and enclosures to the designated State Official.  

This letter and its attachments and enclosures contain no regulatory commitments. 

If there are any questions regarding this submittal, please contact Mr. R. M. Garcia, 
Licensing Supervisor, at (509) 377-8463. 

I declare under penalty of perjury that the foregoing is true and correct.  

Executed this ______ day of ___________ 2022.  

Respectfully, 

J. Kent Dittmer
Vice President, Engineering

Attachments:  1. Description and Assessment 
2. Proposed Technical Specification Changes (Mark-Up)
3. Proposed Technical Specification Bases Changes (Mark-Up) –

For Information Only
4. Cross-Reference of TSTF-505 and Columbia Generating

Station Technical Specifications
5. Columbia Generating Station RICT Program PRA

Implementation Items
6. Evaluation of Instrumentation and Control Systems

Enclosures:  List of Revised Required Actions to Corresponding PRA
Functions
Information Supporting Consistency with Regulatory Guide
1.200, Revision 2
Information Supporting Technical Adequacy of PRA Models
Without PRA Standards Endorsed by Regulatory Guide 1.200,
Revision 2
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Information Supporting Justification of Excluding Sources of
Risk Not Addressed by the PRA Models
Baseline CDF and LERF
Justification of Application of At-Power PRA Models to
Shutdown Modes
PRA Model Update Process
Attributes of the Real-Time Model
Key Assumptions and Sources of Uncertainty
Program Implementation
Monitoring Program
Risk Management Action Examples

cc: NRC RIV Regional Administrator  
NRC NRR Project Manager  
NRC Senior Resident Inspector/988C  
CD Sonoda – BPA/1399  
EFSECutc.wa.gov – EFSEC 
E Fordham – WDOH 
R Brice – WDOH 
L Albin – WDOH 
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DESCRIPTION AND ASSESSMENT 

1.0     DESCRIPTION 

The proposed amendment would modify the Technical Specification (TS) requirements 
related to Completion Times (CTs) for Required Actions to provide the option to 
calculate a longer, risk-informed CT (RICT).  A new program, the Risk-Informed 
Completion Time 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 0, which was approved by the NRC on May 17, 2007 
(Reference 1).  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” (Reference 2).  However, 
only those Required Actions described in Attachment 4 and Enclosure 1, as reflected in 
the proposed TS mark-ups provided in Attachments 2 and 3, are proposed to be 
changed.  This is because some of the modified Required Actions in TSTF-505 are not 
applicable to the Columbia Generating Station (Columbia), 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 

Energy Northwest has reviewed TSTF-505, Revision 2, and the model safety evaluation 
dated November 21, 2018 (Reference 3).  This review included the supporting 
information provided to support TSTF-505 and the safety evaluation for NEI 06-09-A.  
As described in the subsequent paragraphs, Energy Northwest has concluded that the 
technical basis is applicable to Columbia and support incorporation of this amendment 
in the Columbia 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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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 discussed in 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. Enclosure 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 (CDF)
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 Energy Northwest’s programs and
procedures that will 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 to assess real-time
configuration risk, and describes the scope of, and quality controls applied to the
real-time model.

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 10 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.

2.3 Optional Variations 

Energy Northwest is proposing the following variations from the TS changes described 
in TSTF-505, Revision 2, or the applicable parts of the NRC staff’s model safety 
evaluation dated November 21, 2018.  These options were recognized as acceptable 
variations in TSTF-505 and the NRC staff's model safety evaluation. 
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Note that, in a few instances, the Columbia TS utilizes different numbering and titles 
than the Standard Technical Specifications on which TSTF-505 was based.  These 
differences are administrative and do not affect the applicability of TSTF-505 to the 
Columbia TS. 

Attachment 4 is a cross-reference that provides a comparison between the NUREG-
1433, “Standard Technical Specifications, General Electric Plants, BWR/4” (Reference 
4), NUREG-1434, “Standard Technical Specifications, General Electric Plants, BWR/6” 
(Reference 5), and the Columbia Technical Specifications included in this license 
amendment request.  Columbia is a BWR/5 design, its Technical Specifications align 
with NUREG-1434, with a few exceptions that align with NUREG-1433, as identified in 
Attachment 4.  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: 

Columbia Required Actions that have identical numbers to the corresponding
NUREG-1433/NUREG-1434 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.

Columbia Required Actions that have different numbering than the NUREG-1433/
NUREG-1434 Required Actions are an administrative deviation from TSTF-505
with no impact on the NRC's model safety evaluation dated November 21, 2018.

For NUREG-1433/NUREG-1434 Required Actions that are not contained in the
Columbia TS, the corresponding TSTF-505 mark-ups for the Required Actions
are not applicable to Columbia.  This is an administrative deviation from
TSTF-505 with no impact on the NRC's model safety evaluation dated November
21, 2018.

The model application provided in TSTF-505 includes an attachment for typed,
c -  (revised) TS pages reflecting the proposed changes.  Columbia is
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 10 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.
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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. 

As the proposed Columbia RICT Program is applicable in Modes 1 and 2,
Columbia will not adopt changes in TSTF-505 for Required Actions that are only
applicable in Modes 3 and below.

The model application provided in TSTF-505 includes mark-ups to Completion
Times for NUREG-1433/NUREG-1434 in a format using an "OR" Logical
Connector followed by "In accordance with the Risk Informed Completion Time
Program."  Several existing Required Actions have two Completion Times
connected by the Logical Connector "AND" in the current Columbia TS. Columbia
TS Section 1.2, "Logical Connectors," specifies that Completion Times only use
first level logic.  Therefore, the proposed markups have been modified for these
Required Actions to embed "or in accordance with the Risk Informed Completion
Time Program" into the existing Completion Times.  This follows Columbia TS
Section 1.2 and does not create a second level logic for the Completion Times.
This is an administrative deviation from TSTF-505 with no impact on the NRC's
model safety evaluation dated November 21, 2018.  This administrative deviation
is consistent with TS Amendments issued for Exelon’s LaSalle County Station
(ML21162A069) and Clinton Power Station (ML21132A288), and Northern States
Power Company’s Monticello Generating Plant (ML21148A274).

For several TS, as noted in the Attachment 2 TS markups, a Note is added to the
proposed statement “OR in accordance with the Risk Informed Completion Time
Program” to ensure that a RICT is not applied when the safety function is lost.
Under this circumstance, TSTF-505, Revision 2, specifies the addition of a Note
that reads “Not applicable when [all] required [channels] are inoperable.” Because
the loss of function is dependent upon not only the number of inoperable
channels, but also the combination of inoperable channels within the trip system,
Columbia has chosen to replace the TSTF-505 Note with a Note which reads
“Not applicable when a loss of function occurs,” which accomplishes the intended
purpose of the TSTF-505 Note.

Columbia proposes to make two minor editorial changes to the Required Action in
the new proposed Example 1.3-8 relative to the Example 1.3-8 provided in
TSTF-505, Revision 2.  TSTF-505, Revision 2, Example 1.3-8 provides a
standard default Condition of “Required Action and associated Completion Time
not met,” with a Required Action of “Be in MODE 3 [in 6 hours] AND Be in MODE
5 [in 36 hours].”  However, the typical default Required Action found in TS
Section 1.3 Examples as well as TS Section 3 Limiting Conditions for Operation
(LCOs) is “Be in MODE 3 [in 12 hours] AND Be in MODE 4 [in 36 hours].”
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Therefore, as noted in the TS markups in Attachment 2, Columbia proposes to 
change the Completion Time for the MODE 3 Required Action to 12 hours and to 
specify MODE 4 rather than MODE 5 in the Required Action of the default 
Condition in the new proposed Example 1.3-8.  These changes are 
administrative in nature and do not affect the applicability of TSTF-505,  
Revision 2, to the Columbia TS. 

9. TSTF-505, Revision 2, insert for the proposed RICT Program, Item  describes
requirements regarding "risk assessment approaches and methods" as it relates
to this application.  Within this item is the statement that "Methods to assess the
risk from extending the Completion Times must be PRA methods used to support
this license amendment, or other methods …." Energy Northwest considers the
phrase "used to support this license amendment" to be potentially confusing
since there is no indication as to which license amendment is being referred to in
this paragraph.  Therefore, for clarification purposes, Energy Northwest proposes
to modify this statement to read “Methods to assess the risk from extending the
Completion Times must be PRA methods approved for use with this program in
Amendment No. [###], or other methods …." 

10. Columbia proposes to delete an expired Note and two expired footnotes as
follows:

a. TS 3.6.1.5 Condition A.1 Completion time contains a footnote allowing a
one-time extension of the Completion Time following an RHR pump and
motor replacement.  This footnote expired on February 28, 2019.

b. TS 3.6.2.3 Condition A.1 Completion Time contains a footnote allowing a
one-time extension of the Completion Time following an RHR pump and
motor replacement.  This footnote expired on February 28, 2019.

c. TS 3.8.4 Condition G.1 is modified by a Note allowing a Completion Time
of 16 hours.  This Completion Time was only applicable until June 30,
2021.

These changes are administrative in nature and do not affect the applicability of 
TSTF-505, Revision 2 to the Columbia TS. 

11. As previously stated, Columbia is a BWR/5 design, its Technical Specifications
align with NUREG-1434, with a few exceptions that align with NUREG-1433.
Those exceptions are listed below.  For TS LCOs that align with NUREG-1433,
the changes proposed align with the TSTF-505 NUREG-1433 markup.  Energy
Northwest has determined that the application of a RICT for the Columbia TS
Actions that align with NUREG-1433 is consistent with TSTF-505, Revision 2,
and with the NRC’s model safety evaluation dated November 21, 2018.
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TS 3.3.2.2 – Feedwater and Main Turbine High Water Level Trip
Instrumentation.  The instrumentation is closest to the BWR/4 standard
from NUREG-1433, therefore, it is appropriate to apply the TSTF-505
changes proposed for NUREG-1433.
TS 3.3.6.1 – Primary Containment Isolation Instrumentation.  The
instrumentation is closest to the BWR/4 standard from NUREG-1433,
therefore, it is appropriate to apply the TSTF-505 changes proposed for
NUREG-1433.  Differences in numbering of Functions listed in Table
3.3.6.1-1 are administrative in nature and do not affect the applicability of
TSTF-505, Revision 2, to the Columbia TS.
TS 3.6.1.3 – Primary Containment Isolation Valves (PCIVs).  The
Columbia LCO is closest to the BWR/4 standard from NUREG-1433,
therefore, it is appropriate to apply the TSTF-505 changes proposed for
NUREG-1433.
TS 3.6.1.7 – Reactor Building-to-Suppression Chamber Vacuum

Breakers.  The Columbia LCO is closest to the BWR/4 standard from
NUREG-1433, therefore, it is appropriate to apply the TSTF-505 changes
proposed for NUREG-1433.
TS 3.6.1.8 – Suppression Chamber-to-Drywell Vacuum Breakers.  The
Columbia LCO is closest to the BWR/4 standard from NUREG-1433,
therefore, it is appropriate to apply the TSTF-505 changes proposed for
NUREG-1433.

12. There are several plant-specific LCOs and associated Required Actions for which
Columbia is proposing to apply the RICT Program that are variations from TSTF-
505, Revision 2.  These TS Actions are identified in Attachment 4 with additional
justification provided below.

3.3.8.1 – Loss of Power Instrumentation (LOP).

LCO: The LOP instrumentation for each Function in Table 3.3.8.1-1 shall
be OPERABLE.
Condition B: As required by Required Actions A.1 and referenced in Table
3.3.8.1.

Columbia TS 3.3.8.1 Condition B is a plant specific Condition not in the
NUREG-1434 Standard TS, and therefore, not in TSTF-505, Revision 2.

Condition B is entered when any of the following functions do not have the
required 2 channels per division operable per Table 3.3.8.1-1:

1.a. Divisions 1 and 2 - 4.16 kV Emergency Bus Undervoltage TR-S
Loss of voltage – 4.16 kV Basis;
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1.b Divisions 1 and 2 - 4.16 kV Emergency Bus Undervoltage TR-S
Loss of voltage – Time Delay;
2.a. Division 3 - 4.16 kV Emergency Bus Undervoltage Loss of
Voltage – 4.16 kV Basis; and
2.b Division 3 - 4.16 kV Emergency Bus Undervoltage Loss of
Voltage – Time Delay.

Condition B ensures that appropriate actions are taken if multiple, 
inoperable channels within the same Function result in the loss of voltage 
initiation capability for a diesel generator (DG}.  The unit Class 1E AC 
electrical power distribution system AC sources consists of the offsite 
power sources and the DGs.  Columbia has three divisional load groups 
(Divisions 1, 2, and 3), each with an independent 4.16 kV Engineered 
Safety Feature (ESF) bus and a dedicated DG.  The ESF systems of any 
two of the three divisions provide for the minimum safety functions 
necessary to shut down the unit and maintain it in a safe shutdown 
condition.  Required Action B.2 allows 24 hours to restore an inoperable 
channel to OPERABLE status.    

As indicated in Table E1-1 of Enclosure 1, the configurations associated 
with TS 3.3.8.1 Condition B are explicitly modeled in the Columbia PRA, 
with the exception of function 1.a described above. For function 1.a, a 
surrogate is used which conservatively fails the function 1.b relays.  The 
PRA success criteria are also described in Enclosure 1.  Therefore, TS 
3.3.8.1 Condition B meets the requirements for inclusion in the RICT 
Program. 

Under certain circumstances, a loss of function may occur. Therefore, a 
note is added which prohibits applying a RICT when a loss of function has 
occurred.  Loss of initiation capability, and thus inoperability of one or 
more DGs requires entry into LCO 3.8.1 and associated Required Actions 
and Completion Times. 

Condition C: As required by Required Actions A.1 and referenced in Table 
3.3.8.1. 

Condition A directs immediate entry into Table 3.3.8.1-1 and Table 3.3.8.1-1 
directs entry into Condition C which requires placing the channel in trip 
within one hour.  This combination of Conditions A and C are operationally 
the same as NUREG-1434 LCO 3.3.8.1 Condition A.  Therefore, the 
application of a RICT to Condition C is considered an administrative 
variation of TSTF-505. 
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TS 3.8.1 – AC Sources – Operating.

LCO: The following AC electrical power sources shall be OPERABLE:
a. Two qualified circuits between offsite transmission network and

the onsite Class 1E AC Electrical Power Distribution System;
and

b. Three diesel generators (DGs).

Condition B: One required DG inoperable. 

Required Action B.4.2.1:  Establish risk management actions for the 
alternate AC sources. 
Completion Time B.4.2.1: 72 hours 
AND 
Required Action B.4.2.2 Restore required DG to OPERABLE status. 
Completion Time B.4.2.2: 14 days 

OR 

In Accordance with the Risk Informed 
Completion Time Program 

Required Actions B.4.1 and B.4.2 are plant specific Required Actions not 
included in NUREG-1434 and therefore not in TSTF-505.  Required 
Actions B.4.2.1 and B.4.2.2 were added to the Columbia TS per 
Amendment 197 to provide needed flexibility in performing both corrective 
and preventative maintenance on the Division 1 and 2 DGs during power 
operation. 

With regard to Completion Time related to the required Action B.4.2.2, 
Columbia is proposing to maintain both the previous deterministic 14 day 
backstop, as well as the back stop resulting from the application of the 
newly proposed methodology and approach as prescribed in the Risk 
Informed Completion Time Program.  It is noted, this is consistent with TS 
Amendment issued for Exelon’s Clinton Power Station (ML21132A288). 

TS 3.8.4 – DC Sources – Operating.
LCO: The Division 1, Division 2, and Division 3 DC electrical

power subsystems shall be OPERABLE.
Condition A: One required Division 1 or 2 125 V DC battery charger

inoperable
Condition B: One required Division 3 125 V DC battery charger

inoperable.
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Condition D: One required Division 1 or 2 125 V DC battery inoperable 
Condition E: One required Division 3 125 V DC battery inoperable. 
Condition F: One required Division 1 250 V DC battery inoperable. 

Columbia TS 3.8.4 Conditions A through F are plant specific 
Conditions

he NUREG-1434 Standard TS herefore, TSTF-505, Revision 
2

The station DC electrical power system provides the AC emergency 
power system with control power.  It also provides both motive and control 
power to selected safety related equipment.  

The 125 V DC electrical system consists of three independent Class 1E 
DC electrical power subsystems, Divisions 1, 2, and 3.  The 250 V DC 
electrical power system consists of one Class 1E electrical power 
subsystem, Division 1.  Each subsystem consists of a battery, associated 
battery chargers, and all the associated control equipment and 
interconnecting cabling.  

The Division 1 safety related DC power source consists of one 125 V and 
one 250 V battery bank and associated full capacity battery chargers.  The 
250 VDC subsystem has a single full capacity battery charger.  The 125 
VDC subsystem has two full capacity battery chargers, one of which is 
normally in service and the other is normally electrically isolated from the 
distribution system.  The Division 2 safety related DC power source 
consists of a 125 V battery bank and two full capacity chargers, one of 
which is normally in service and the other is normally electrically isolated 
from the distribution system.  The Division 3 safety related DC power 
system consists of a 125 V battery bank and one full capacity battery 
charger. 

Each DC electrical power subsystem battery charger has ample power 
output capacity for the steady state operation of connected loads required 
during normal operation, while at the same time maintaining its battery 
bank fully charged.  Each battery charger has sufficient excess capacity to 
restore the battery bank from the design minimum charge to its fully 
charged state within 24 hours while supplying normal steady state loads.  
The battery charger is normally in the float-charge mode.  Float-charge is 
the condition in which the charger is supplying the connected loads and 
the battery cells are receiving adequate current to optimally charge the 
battery.  This assures the internal losses of a battery are overcome and 
the battery is maintained in a fully charged state. 
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Condition A, B, or C represent one division with no operable battery 
charger.  The ACTIONS provide a tiered response that focuses on 
returning the battery to the fully charged state and restoring a fully 
qualified charger to OPERABLE status in a reasonable time period.  
Required Action A.1, B.1, or C.1 requires that the battery terminal voltage 
be restored to greater than or equal to the minimum established float 
voltage within 2 hours.  Required Action A.2, B.2, or C.2 requires that the 
battery float current be verified as less than or equal to 2 amps.  This 
indicates that, if the battery had been discharged as the result of the 
inoperable battery charger, it has now been fully recharged.  Required 
Action A.3, B.3, or C.3 limits the restoration time for the inoperable battery 
charger to 72 hours. 

Conditions A, B, and C align closely with NUREG-1434 LCO 3.8.4, 
Condition A.  NUREG-1434 Condition A applies to one battery charger on 
one division inoperable, where voltage level and division numbers are not 
specified.  The Columbia Conditions A, B, and C represent this same 
condition, however, there is a separate Condition specified for Division 1 
or 2 125 V DC, Division 3 125 V DC, and Division 1 250 V DC battery 
chargers.  The Columbia Required Actions and Completion Times for 
Conditions A, B, and C are consistent with those for NUREG-1434 
Condition A. 

As indicated in Table E1-1 of Enclosure 1, the configurations associated 
with TS 3.8.4 Conditions A, B, and C are explicitly modeled in the 
Columbia PRA.  The PRA success criteria are also described in 
Enclosure 1.  Therefore, TS 3.8.4 Conditions A, B, and C meet the 
requirements for inclusion in the RICT Program. 

Conditions D, E, or F represent one division with one battery inoperable.  
With one battery inoperable, the DC bus is being supplied by the 
OPERABLE battery charger(s).  Required Actions D.1, E.1, and F.1 allow 
2 hours to restore the battery to OPERABLE.  

Conditions D, E, and F align closely with NUREG-1434 LCO 3.8.4, 
Condition B.  NUREG-1434 Condition B applies to one battery on one 
division inoperable, where voltage level and division numbers are not 
specified.  The Columbia Conditions D, E, and F represent this same 
condition, however, there is a separate Condition specified for Division 1 
or 2 125 V DC, Division 3 125 V DC, and Division 1 250 V DC batteries.  
The Columbia Required Actions and Completion Times for Conditions D, 
E, and F are consistent with those for NUREG-1434 Condition B. 
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As indicated in Table E1-1 of Enclosure 1, the configurations associated 
with TS 3.8.4 Conditions D, E, and F are explicitly modeled in the 
Columbia PRA.  The PRA success criteria are also described in Enclosure 
1. Therefore, TS 3.8.4 Conditions D, E, and F meet the requirements for
inclusion in the RICT Program.

Energy Northwest has determined that the application of a RICT for these 
Columbia plant-specific TS Actions 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 TS Actions will be controlled 
under the proposed RICT Program.  The RICT Program provides the 
necessary administrative controls to permit extension of CTs 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 SSCs are 
unchanged, and the remedial actions, including the requirement to shut 
down the reactor, are also unchanged; only the TS Action CTs may be 
extended within the governance of 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 
NRC on May 17, 2007.  The NEI 06-09-A, Revision 0, 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 RMAs to maintain the risk below acceptable regulatory risk thresholds.

    

Energy Northwest has reviewed these proposed changes and determined 
that they do not affect the applicability of TSTF-505, Revision 2 to the 
Columbia TS. 

 



GO2-22-001 
Attachment 1 
Page 13 of 15 

program in Chapter 5, "Administrative Controls," 
entitled the "Risk-Informed Completion Time Program." 

As required by 10 CFR 50.91(a), an analysis of the issue of no significant hazards 
consideration is presented below: 

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

Response: No.

The proposed change permits 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 change
does not involve a significant increase in the probability of an accident
previously evaluated because the change involves no change to the plant or
its modes of operation.  The proposed change does 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 change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

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

Response: No.

The proposed 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.
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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 effect of 
multiple systems or components being out of service and does so more 
effectively tha  the current TS. 

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

Based on the above, Energy Northwest concludes that the proposed changes present 
no significant hazards consideration under 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 CONSIDERATION 

Energy Northwest has reviewed the environmental evaluation included in the model 
safety evaluation published on November 21, 2018 (ADAMS Accession Mo. 
ML18267A259) as part of the Notice of Availability.  Energy Northwest has concluded 
that the NRC staff findings presented in that evaluation are applicable to Columbia. 

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 10 CFR 20, or 
would change an inspection or surveillance requirement.  However, the proposed 
change does not involve (i) a significant hazards consideration, (ii) a significant change 
in the types or significant increase in the amounts of any effluents that may be 
released offsite, or (iii) a significant increase in individual or cumulative occupational 
radiation exposure.  Accordingly, the proposed change meets the eligibility criterion for 
categorical exclusion set forth in 10 CFR 51.22(c)(9). 

Therefore, pursuant to 10 CFR 51.22(b), no environmental impact statement or 
environmental assessment need be prepared in connection with the proposed change. 
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3.3 INSTRUMENTATION 

3.3.1.1 Reactor Protection System (RPS) Instrumentation 

RPS Instrumentation 
3.3.1.1 

LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1 shall be 
OPERABLE. 

APPLICABILITY: According to Table 3.3.1.1-1 

ACTIONS 
----------------NOTE---------------
Separate Condition entry is allowed for each channel. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Place channel in trip. 12 hours OR 
channels inoperable. ------NOTE---------

OR Not applicable 
NOTE when a loss of 

Not applicable for function occurs. 
Functions 2.a, 2.b, 2.c, 2.d, 
or 2.f. In accordance with 

the Risk Informed 
A.2 Place associated trip Completion Time 

system in trip. Program 

NOTE 8.1 Place channel in one trip 6 hours OR 
Not applicable for system in trip. ------NOTE 
Functions 2.a, 2.b, 2.c, Not applicable 
2.d, or 2.f. OR when a loss of 

8.2 Place one trip system in function occurs. 
B. One or more Functions trip. ---------------

with one or more In accordance with 
required channels the Risk Informed 
inoperable in both trip Completion Time 
systems. Program 

Columbia Generating Station 3.3.1.1-1 Amendment No. 469 ~ ~ -253 
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Feedwater and Main Turbine High Water Level Trip Instrumentation 
3.3.2.2 

3.3 INSTRUMENTATION 

3.3.2.2 Feedwater and Main Turbine High Water Level Trip Instrumentation 

LCO 3.3.2.2. Three channels of feedwater and main turbine high water level trip 
instrumentation shall be OPERABLE. 

APPLICABILITY: THERMAL POWER ~ 25% RTP. 

ACTIONS 
-----NOTE------

Separate Cond ition entry is allowed for each channel. 

CONDITION REQUIRED ACTION 

A. One feedwater and main A.1 Place channel in trip. 
turbine high water level 
trip channel inoperable. 

B. Two or more feedwater B.1 Restore feedwater and 
and main turbine high main turbine high water 
water level trip channels level trip capability. 
inoperable. 

c. Required Action and C.1 Reduce THERMAL 
associated Completion POWER to< 25% RTP. 
Time not met. 

COMPLETION TIME 
- OR 

7dis In accordance with 
the Risk Informed 
Completion Time 
Program 

2 hours 

4 hours 

I 

Columbia Generating Station 3.3.2.2-1 Amendment No. 449,-1-99 ~ 
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EOC-RPT Instrumentation 
3.3.4.1 

3.3 INSTRUMENTATION 

3.3.4.1 End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation 

LCO 3.3.4.1 

APPUCABI LITY: 

ACTIONS 

a. Two channels per trip system for each EOC-RPT instrumentation 
Function listed below shall be OPERABLE: 

OR 

1. Turbine Throttle Valve (TTV) - Closure; and 

2. Turbine Governor Valve (TGV) Fast Closure Trip Oil Pressure 
- Low. 

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," limits 
for inoperable EOC-RPT as specified in the COLR are made 
applicable. 

THERMAL POWER ~ 29.5% RTP. 

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Restore channel to 72 hours 
channels inoperable. OPERABLE status. ,/ OR '-

OR 
In accordance with 
the Risk Informed 

A.2 NOTE---- Completion Time 
Not applicable if inoperable Program 
channel is the result of an 
inoperable breaker. 

-- ---------
Place channel in trip. 72 hours 

It-... OR 
'\_ In accordance with 

the Risk Informed 
Completion Time 
Program 

Columbia Generating Station 3.3.4.1-1 Amendment No. 449,-1--eQ ~ W 
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3.3 INSTRUMENTATION 

A TWS-RPT Instrumentation 
3.3.4.2 

3.3.4.2 Anticipated Transient Without Scram Recirculation Pump Trip (ATWS-RPT) 
Instrumentation 

LCO 3.3.4.2 Two channels per trip system for each A TWS-RPT instrumentation 
Function listed below shall be OPERABLE: 

a. Reactor Vessel Water Level - Low Low, Level 2; and 

b. Reactor Vessel Steam Dome Pressure - High. 

APPLICABILITY: MODE 1. 

ACTIONS 
----NOTE------

Separate Condition entry is allowed for each channel. 

CONDITION REQUIRED ACTION 

A. One or more channels A.1 Restore channel to 
inoperable. OPERABLE status. 

OR 

A.2 --------------NO TE-----------
Not applicable if inoperable 
channel is the result of an 
inoperable breaker. 
----·- -· -----
Place channel in trip. 

B. One Function with 8.1 Restore A TWS-RPT trip 
ATWS-RPT trip capability . 
capability not 
maintained. 

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

COMPLETION TIME 

7 days 

~OR 
In accordance with 
the Risk Informed 
Completion Time 
Program 

j 7d~ OR 
In accordance with 

72 hours the Risk Informed 
Completion Time 
Program 

Columbia Generating Station 3.3.4.2-1 Amendment No. 449,499 ~ 
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ACTIONS 

CONDITION REQUIRED ACTION 

B. (continued) B.2 NOTE 
Only applicable for 
Functions 3.a and 3.b. 

Declare High Pressure 
Core Spray (HPCS) System 
inoperable. 

AND 

B.3 Place channel in trip. 

c. As required by Required C.1 NOTE-----
Action A.1 and Only applicable for 
referenced in Functions 1.c , 1.d, 1.e , 1.f, 
Table 3.3.5.1-1 . 2.c, 2.d, 2.e, and 2.f. 

Declare supported 
feature(s) inoperable when 
its redundant feature ECCS 
initiation capability is 
inoperable. 

AND 

C.2 Restore channel to 
OPERABLE status. 

ECCS Instrumentation 
3.3.5.1 

COMPLETION TIME 

1 hour from discovery 
of loss of HPCS 
initiation capability OR 

------NOTE---------
Not applicable when 

24 hours a loss of function 
~ occurs. 

-----
In accordance with 
the Risk Informed 
Completion Time 
Program 

1 hour from discovery 
of loss of initiation 
capability for 
feature(s) in both 
divisions 

24 hours 
/ OR 
~ 

------NOTE---------
Not applicable 
when a loss of 
function occurs. 
---------
In accordance with 
the Risk Informed 
Completion Time 
Program 

Columbia Generating Station 3.3.5.1-2 Amendment No. 449,4$ ~ ~ 
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ACTIONS 

CONDITION 

D. As required by Required D.1 
Action A 1 and 
referenced in 
Table 3.3.5.1-1. 

AND 

0 .2.1 

OR 

D.2.2 

E. As required by Required E.1 
Action A.1 and 
referenced in 
Table 3.3.5.1-1. 

AND 

E.2 

Columbia Generating Station 

REQUIRED ACTION 

NOTE 
Only applicable if HPCS 
pump suction is not aligned 
to the suppression pool. 

Declare HPCS System 
inoperable. 

Place channel in trip. 

Align the HPCS pump 
suction to the suppression 
pool. 

NOTE 
Only applicable for 
Functions 1.g, 1.h, and 2.g. 

Declare supported 
feature(s) inoperable when 
its redundant feature ECCS 
initiation capability is 
inoperable. 

Restore channel to 
OPERABLE status. 

ECCS Instrumentation 
3.3.5.1 

COMPLETION TIME 

1 hour from discovery 
of loss of HPCS 
initiation capability 

24 hours 
/ OR 
'-

------NOTE---------

24 hours Not applicable 
when a loss of 
function occurs. 
------
In accordance with 
the Risk Informed 
Completion Time 
Program 

1 hour from discovery 
of loss of initiation 
capability for 
feature(s) in both 
divisions 

OR 
7 days ------NOTE---------

Not applicable 
~ 

\_ when a loss of 
function occurs. 

In accordance with 
the Risk Informed 
Completion Time 
Program 

3.3.5.1-3 Amendment No. 449,499 ~ ™ 
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ACTIONS 

CONDITION 

F. As required by Required 
Action A.1 and 
referenced in 
Table 3.3.5.1-1 .. 

REQUIRED ACTION 

F .1 Declare Automatic 
Depressurization System 
(ADS) valves inoperable. 

F .2 Place channel in trip. 

or in accordance 
with the Risk 
Informed 
Completion Time 
Program 

ECCS Instrumentation 
3.3.5.1 

COMPLETION TIME 

1 hour from discovery 
of loss of ADS .-__ -_-__ -_N_O_T_E ___ -__ -_-__ -__ ---. 
initiati~n capabil' The Risk Informed 
both trip system C I . T. omp et1on 1me 

Program is not 
applicable when a 

9 hours from loss of function 
?is of occurs. 

operable chan 
concurrent with ------------------------
HPCS or reactor core 
isolation cooling ------NOTE---------
(RCIC) inoperable The Risk Informed 

Completion Time 
Program is not 
applicable when a 

-------------.--------------------~ loss of function 

G. As required by Required G.1 -~~-NOTE----
Only applicable for 
Functions 4.b, 4.d, 4 .. e, 5.b, 
and 5.d. 

Action A.1 and 
referenced in 
Table 3.3.5.1 -1. 

------NOTE---------
T he Risk Informed 
Completion Time 
Program is not 
applicable when a 
loss of function 
occurs. 

Declare ADS valves 
inoperable. 

G .2 Restore channel to 
OPERABLE status. 

------NOTE---------
Th e Risk Informed 
Completion Time 
Program is not 
applicable when a 
loss of function 
occurs. 
-----------------

occurs. 

1 hour from discovery 
of loss of ADS 
initiation capability in 
both trip systems ..... o-r-in-ac_c_o_r_d_a-nc_e_ ..... 

with the Risk 
Informed 
Completion Time 

discovery of Program 
inoperable c anne _______ _ 
concurrent ith 
HPCS or R IC 
inoperable 

AND 

Columbia Generating Station 3.3.5.1-4 Amendment No. 449.469 225 
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3.3 INSTRUMENTATION 

RCIC System Instrumentation 
3.3.5.3 

3.3.5.3 Reactor Core Isolation Cooling (RCIC) System Instrumentation 

LCO 3.3.5.3 The RCIC System instrumentation for each Function in Table 3.3.5.3-1 
shall be OPERABLE. 

APPLICABILITY: MODE 1, 
MODES 2 and 3 with reactor steam dome pressure > 150 psig. 

ACTIONS 
---------------NOTE---------------
Separate Condition entry is allowed for each channel. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more channels A.1 Enter the Condition Immediately 
inoperable. referenced in 

Table 3.3.5.3-1 for the I 
channel. 

8 . As required by Required 8.1 Declare RCIC System 1 hour from discovery 
Action A. 1 and inoperable. of loss of RCIC 
referenced in initiation capability 
Table 3.3.5.3-1 . I 

AND 

24~ 

OR 

8.2 Place channel in trip. 
------NOTE---------
Not applicable 
when a loss of 

C. As required by Required C.1 Restore channel to 24 hours function occurs. 
Action A.1 and OPERABLE status. ------------------------
referenced in In accordance with 
Table 3.3.5.3-1 . the Risk Informed 

Completion Time 
Program 

Columbia Generating Station 3.3.5.3-1 Amendment No. ~ 
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ACTIONS 

CONDITION 

D. As required by Required D.1 
Action A.1 and 
referenced in 
Table 3.3.5.3-1 . 

AND 

D.2.1 

OR 

D.2.2 

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

Columbia Generating Station 

RCIC System Instrumentation 
3.3.5.3 

REQUIRED ACTION COMPLETION TIME 

NOTE 
Only applicable if RCIC 
pump suction is not aligned 
to the suppression pool. I 

Declare RCIC System 1 hour from discovery 
inoperable. of loss of RCIC 

initiat\on capabmty 

Place channel in trip. 24 hours OR 
------NOTE---------

24h~ 

Not applicable 
when a loss of 

Align RCIC pump suction to function occurs. 
the suppression pool. 

In accordance with 
Declare RCIC System Immediately the Risk Informed 
inoperable. Completion Time 

Program 

3.3.5.3-2 Amendment No. 2S-1 
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------NOTE 
The Risk Informed 
Completion Time 
Program is not 
applicable when a 
loss of function 
occurs. 
---------

Primary Containment Isolation Instrumentation 
3.3.6.1 

3.3 INSTRUMENTATION 

3.3.6.1 Primary Containment Isolation Instrumentation 

LCO 3.3.6.1 The primary containment isolation instrumentation for each Function in 
Table 3.3.6.1-1 shall be OPERABLE. 

APPL! CABILITY: According to Table 3.3.6.1-1 . 

ACTIONS 
----~-~,----------------NOTES-----
1. Penetration flow paths may be unisolated intermittently under administrative controls. 

2. Separate Condition entry is allowed for each channel. 
----------------------- ------ -----

CONDITION REQUIRED ACTION COMPLETION TIME 

One or more required A.1 hour 
channels inoperable. nction 2.c, 

, 6.a, .b 

4 hou 
Function 
Function 
5.d, 6.a, and 

B. One or more automatic B.1 Restore isolation capability. 1 hour 
or in accordance 

Functions with isolation with the Risk 
capabil ity not Informed 
maintained. Completion Time 

Program 

C. Required Action and C.1 Enter the Condition Immediately 
associated Completion referenced in 
Time of Condition A or B Table 3.3.6.1-1 for the 
not met. channel. 

Columbia Generating Station 3.3.6.1-1 Amendment No. ~ .2G3-2-26 
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ACTIONS 

CONDITION 

C. Two ECCS injection 
subsystems \noperab\e. 

D. 

E. 

OR 

One ECCS injection and 
one ECCS spray 
subsystem inoperable. 

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

One required ADS valve 
inoperable. 

C.1 

0 .1 

E.1 

F. One required ADS valve F .1 
inoperable. 

AND OR 

One low pressure ECCS F .2 
injection/spray 
subsystem inoperable. 

REQUIRED ACTION 

Restore ECCS 
injection/spray subsystem 
to OPERABLE status. 

- NOTE----
LCO 3 .0.4.a is not 
applicable when entering 
MODE 3. 
--~-------------·--------~-·----.,-
Be in MODE 3 . 

Restore ADS valve to 
OPERABLE status. 

Restore ADS valve to 
OPERABLE status. 

Restore low pressure 
ECCS injection/spray 
subsystem to OPERABLE 
status. 

ECCS - Operating 
3.5.1 

COMPLETION TIME 

72 hours 

12 hours 

OR 
In accordance with 
the Risk Informed 
Completion Time 
Program 

OR 
In accordance with 

14da~ 
the Risk Informed 
Completion Time 
Program 

72hou~ OR 
✓ In accordance with 

72 hours 

~OR 

the Risk Informed 
Completion Time 
Program 

In accordance with 
_ _ _____ _ __ ..L--_______ _ ___ --1.... _ _ ---1 the Risk Informed 

Columbia Generating Station 

Completion Time 
Program 

Amendment No. ~ ,~ .~ . ~ 
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RCIC System 
3.5.3 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS), RPV WATER INVENTORY 
CONTROL, AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM 

3.5.3 RCIC System 

LCO 3.5.3 The RCIC System shall be OPERABLE. 

APPLICABILITY: MODE 1, 
MODES 2 and 3 with reactor steam dome pressure > 150 psig. 

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. RCIC System A.1 Verify by administrative Immediately 
inoperable. means High Pressure Core OR 

Spray System is 
OPERABLE. In accorda nee with 

formed 
n Time 

/ the Riskin 
AND Completio 

Program 
A.2 Restore RCIC System to 14 

OPERABLE status. 

8. Required Action and B.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met. AND 

8.2 Reduce reactor steam 36 hours 
dome pressure to 
~ 150 psig. 

Columbia Generating Station 3.5.3-1 Amendment No. 469,487 ~ -2:&1 
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ACTIONS 

CONDITION 

B. (continued) B.3 

C. Primary containment air C.1 
lock inoperable for 
reasons other than 
Condit.ion A or 8. 

AND 

C.2 

AND 

C.3 

Primary Containment Air Lock 
3.6.1.2 

REQUIRED ACTION 

----NO TE-------------
Air lock doors in high 
radiation areas or areas 
with limited access due to 
inerting may be verified 
locked closed by 
administrative means. 

--------
Verify an OPERABLE door 
is locked closed. 

Initiate action to evaluate 
primary containment overall 
leakage rate per 
LCO 3.6.1.1 , using current 
air lock test results. 

Verify a door is closed. 

Restore air lock to 
OPERABLE status. 

COMPLETION TIME 

Once per 31 days 

Immediately 

OR 
In accordance with 

ed 
me 

- the Risk Inform 
Completion Ti 
Program 

1 h our 

24 hours 

D. Required Action and 
associated Completion 
Time not met. 

D.1 Be in MODE 3. 12 hours 

Columbra Generating Station 

AND 

D.2 Be in MODE4. 

3.6.1.2-3 

36 hours 

Amendment No. ~.4$ ~ 
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3.6 CONTAINMENT SYSTEMS 

3.6.1.3 Primary Containment Isolation Valves (PCIVs) 

PCIVs 
3.6.1.3 

LCO 3.6.1.3 Each PCIV, except reactor building-to-suppression chamber vacuum 
breakers, shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3 

ACTIONS 
---------------NOTES---------------
1. Penetration 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 PCtVs. 

4. Enter applicable Conditions and Required Actions of LCO 3.6.1.1 , "Primary Containment," 
when PCIV leakage results in exceeding overall containment leakage rate acceptance 
criteria. 

CONDITION 

A. NOTE A.1 
Only applicable to 
penetration flow paths 
with two PCIVs. 

One or more penetration 
flow paths with one 
PCIV inoperable for 
reasons other than AND 
Condition D. 

Columbia Generating Station 

REQUIRED ACTION 

Isolate the affected 
penetration flow path by 
use of at Jeast one closed 
and de-activated automatic 
valve, closed manual valve, 
blind flange, or check valve 
with flow through the valve 
secured. 

COMPLETION TIME 

AND 

8 hours 
steam Ii 

or in accordance 
with the Risk 
Informed 
Completion Time 
Program 

3.6.1.3-1 Amendment No. 469,2')8~~ 
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ACTIONS 

CONDITION 

A. (continued) A.2 

REQUIRED ACTION 

----NOTE----
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. 

PCIVs 
3.6.1 .3 

COMPLETION TIME 

jfollowing isolation 

J. 
Once per 31 days for 
isolation devices 
outside primary 
containment 

Prior to entering 
MODE 2 or 3 from 
MODE 4 if primary 
containment was de-
inerted while in 
MODE 4. if not 
performed within the 
previous 92 days, for 
isolation devices 
inside primary 
containment 

Columbia Generating Station 3.6.1.3-2 Amendment No. 499,~ -22-e 
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ACTIONS 

CONDITION 

C. (continued) C.2 

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. 

PCIVs 
3.6.1.3 

COMPLETION TIME 

!following isolation 
~ ~ 

Once per 31 days for 
isolation devices 
outside primary 
containment 

Prior to entering 
MODE 2 or 3 from 
MODE 4 if primary 
containment was de-
inerted while in 
MODE 4, if not 
performed within the 
previous 92 days, for 
isolation devices 
inside primary 
containment 

Columbia Generating Station 3.6.1.3-4 Amendment No. 469,2-08 ~ 
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3.6 CONTAINMENT SYSTEMS 

3.6.1 .5 Residual Heat Removal (RHR) Drywell Spray 

RHR Drywell Spray 
3.6.1 .5 

LCO 3.6.1.5 Two RHR drywell spray subsystems shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One RHR drywell spray A.1 Restore RHR drywell spray 7 daysf-+1--
subsystem inoperable. subsystem to OPERABLE Jt:;- OR 

status. In accordance with 
the Risk Informed 

B. Two RHR drywell spray 8 .1 Restore one RHR drywell 8 hours 
Completion Time 

subsystems inoperable. spray subsystem to Program 
OPERABLE status. 

c. Required Action and C.1 -------------NOTE------------
associated Completion LCO 3.0 .4.a is not 
Time not met. applicable when entering 

MODE 3. 
---------------

Be in MOOE3. 12 hours 

<
4

/ The Completion Time that one train of RHR (RHR /\) can be inoperable as specified by 
Requimd Action A.1 may be extended beyond the 7 day completion time up to 7 days to support 
restoration of RHR /\ follo·1ving pump and motor replaeement. This f.ootnote will expire at 23:69 
PST Februar,, 28, 2019. 

Columbia Generating Station 3.6.1.5-1 Amendment No. 449,499.~.~.~ 24a 
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3 .6 CONTAINMENT SYSTEMS 

Reactor Building-to-Suppression Chamber Vacuum Breakers 
3.6.1.6 

3.6.i .6 Reactor Building-to-Suppression Chamber Vacuum Breakers 

LC0 3.6.1.6 Each reactor buHding-to-suppression chamber vacuum breaker shan be 
OPERABLE. 

APPLICABILITY : MODES 1, 2, and 3. 

ACTIONS 
----------------------------------- ----~ ----NOTE---------------------- -------------~-
Separate Condition entry is allowed for each line. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more \ines W\th A.1 C\ose the open vacuum 72 hours 
one reactor building-to- breaker. 
suppression chamber 
vacuum breaker not 
closed. 

B. One or more lines with B.1 Close one open vacuum 1 hour 
two reactor building-to- breaker. OR suppression chamber r In accordance with vacuum breakers not 
closed . the Risk Informed 

Completion Time 

C. One line with one or C.1 Restore the vacuum 2 J Program 7 ours 
more reactor building-to- breaker(s) to OPERABLE 
suppression chamber status . 
vacuum breakers 
inoperable for opening. 

D. Required Action and 0 .1 ----------NOTE----------
associated Completion LCO 3.0.4 .a is not 
Time of Condition C applicable when entering 
not met. M0DE3. 

-~-·--------·_,.. ________ ..,_,_ ______ ... _ 

Be in MOOE 3 . 12 hours. 

Columbia Generating Station 3.6.1.6-1 Amendment No. 449,469,220,236 
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Suppression Chamber-to-DrywelJ Vacuum Breakers 
3.6,1.7 

3.6 CONTAINMENT SYSTEMS 

3.6.1.7 Suppression Chamber-to-OryweU Vacuum Breakers 

LCO 3.6.1.7 

APPLI CASI LITY: 

ACTIONS 

CONDITION 

A. One required 

Seven suppression chamber-to-drywell vacuum breakers shall be 
OPERABLE for opening. 

Nine suppression chamber-to-dryweH vacuum breakers shall be closed, 
except when performing their intended function . 

MODES 1, 2, and 3. 

REQUIRED ACTION COMPLETION TIME 

A.1 Restore one vacuum 72 hours OR 
~ -suppression chamber-to- break.er to OPERABLE 

drywell vacuum breaker status. In accordance with 
inoperable for opening. the Risk Informed 

Completion Time 

8 . Required Action and B.1 ---------------NOTE----~-----
Program 

associated Completion LCO 3 .0.4.a is not 
Time of Condition A applicable when entering 
not met. MODE 3. 

--- --·---------------------
Be in MODE 3. 12 hours 

C. ----------NOTE---------- C.1 Close the open vacuum 72 hours I 
Separate Condition entry breaker disk. 
is allowed for each 
suppression chamber-to-
drywell vacuum breaker. 
---------------------
Orie or more 
suppression chamber-to-
drywen vacuum breakers 
with one disk not closed. 

Columbia Generating Station 3.6.1.7-1 Amendment No. 449,4&9.~ , 23S 
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3.6 CONTAINMENT SYSTEMS 

RHR Suppression Pool Cooling 
3.6.2.3 

3.6.2.3 Residual Heat Removal (RHR) Suppression Pool Cooling 

LCO 3.6.2.3 Two RHR suppression pool cooling subsystems shall be OPERABLE. 

APPLICABILITY: MODES 1, .2, and 3. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETJON TIME 

A One RHR suppression A.1 Restore RHR suppression 7 daysf+r" OR 
pool cooling subsystem pool cooling subsystem to 

~ 
In accordance with 

inoperable. OPERABLE status. the Risk Informed 
Completion Time 

8 . Required Action and 8 .1 NOTE Program 
associated Completion LCO 3.0.4.a is not 
Time of Condition A not applicable when entering 
met. MODE 3. 

----------------------
Be in MODE 3. 12 hours 

c. Two RHR suppression C.1 Be in MODE3. 12 hours 
pool cooling subsystems 
inoperable. AND 

C.2 Be in MODE 4. 36 hours 

<4) The Completion Time that one train of RHR (RHR A) oan be inoperable as specified by 
Required /\Gtjon A.1 may be mdended beyond the 7 day eom~letion time up to 7 days to support 
restoration of RHR A follo'Ning pump and motor rcplaoement. This footnote will expire at 23:69 
PST February 28, 2019. 

Columbia Generating Station 3.6.2.3-1 Amendment No. 449,469,~ ,2JG,~ 245 
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3. 7 PLANT SYSTEMS 

SW System and UHS 
3.7.1 

3. 7 .1 Standby Service Water (SW) System and Ultimate Heat Sink (UHS) 

LCO 3.7 .1 Division 1 and 2 SW subsystems and UHS shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Average sediment depth A.1 Restore average sediment 30 days 
in one or both spray depth to within limits. 
ponds ~ 0.5 ft and 
< 1.0ft. 

B. One SW subsystem 8.1 --NOTES-----------
inoperable. 1. Enter applicable 

Conditions and 
Required Actions of 
LCO 3.8.1, 
"AC Sources • 
Operating," for diesel 
generator made 
inoperable by SW 
System. 

2. Enter applicable 
Conditions and 
Required Actions of 
LCO 3.4.9, "Residual 
Heat Removal (RHR) 
Shutdown Cooling 
System - Hot 
Shutdown!" for RHR 
shutdown cooling OR 
subsystem made In accordan ce with 

armed 
Time 

inoperable by SW the Risk Inf System. 
Completion --·-- ---· Program 

Restore SW subsystem to 72 rs 
OPERABLE status. 

! 
Columbia Generating Station 3.7.1-1 Amendment No. 49&,2Ga ~ 



AC Sources - Operating 
3.8.1 

Columbia Generating Station 3.8.1-2 Amendment No. 195,197,225, 265 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2 Declare required feature(s) 
with no offsite power 
available inoperable when 
the redundant required 
feature(s) are inoperable. 

AND 

A.3 Restore offsite circuit to 
OPERABLE status. 

24 hours from 
discovery of no offsite 
power to one division 
concurrent with 
inoperability of 
redundant required 
feature(s) 

72 hours 

B. One required DG
inoperable.

B.1 Perform SR 3.8.1.1 for 
OPERABLE offsite 
circuit(s). 

AND 

B.2 Declare required feature(s), 
supported by the inoperable 
DG, inoperable when the 
redundant required 
feature(s) are inoperable. 

AND 

1 hour 

AND 

Once per 8 hours 
thereafter 

4 hours from 
discovery of 
Condition B 
concurrent with 
inoperability of 
redundant required 
feature(s) 

/ -
-

-

-

-



AC Sources - Operating 
3.8.1 

Columbia Generating Station 3.8.1-3 Amendment No. 197,205 225 265 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. (continued) B.3.1 Determine OPERABLE
DG(s) are not inoperable 
due to common cause 
failure. 

      OR 

B.3.2 Perform SR 3.8.1.2 for
OPERABLE DG(s). 

AND 

B.4.1 Restore required DG to
OPERABLE status. 

      OR 

B.4.2.1 Establish risk management
actions for the alternate AC 
sources. 

AND 

B.4.2.2 Restore required DG to
OPERABLE status. 

24 hours 

24 hours if not 
performed within the 
past 24 hours 

72 hours from 
discovery of an 
inoperable DG 

72 hours 

14 days 

-

--

-
'" ,,, 

-

--

J?f 

_/ 
-
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ACTIONS 

CONDITION REQUIRED ACTION 

c. Two offsite circuits C.1 Declare required feature(s) 
inoperable. inoperable when the 

redundant required 
feature(s) are inoperable. 

AND 

C.2 Restore one off site circuit to 
OPERABLE status. 

D. One offsite circuit -------- NOTE ------
inoperable. Enter applicable Conditions and 

Required Actions of LCO 3.8.7, 
AND "Distribution Systems - Operating," 

when Condition D is entered with no 
One required DG AC power source to any division. 
inoperable. 

_____ ..,,.. ________ 

D.1 Restore offsite circuit to 
OPERABLE status. 

OR 

D.2 Restore required DG to 
OPERABLE status. 

E. Two required DGs E.1 Restore one required DG to 
inoperable. OPERABLE status. 

AC Sources - Operating 
3.8.1 

COMPLETION TIME 

12 hours from 
discovery of 
Condition C 
concurrent with 
inoperability of 
redundant required 
feature(s) OR 

/ In accordance 
with the Risk 

24 hou Informed 
Completion Time 
Program 

OR 

12✓ In accordance with 
the Risk Informed 
Completion Time 
Program 

1 12ho~ OR 
In accordance with 
the Risk Informed 

2 hours Completion Time 
Program 

OR 

24 hours if Division 3 
DG is inoperable 

Columbia Generating Station 3.8.1-4 Amendment No. 489,49+ ~ 
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3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources - Operating 

DC Sources • Operating 
3.8.4 

LCO 3.8.4 The Division 1, Division 2, and Division 3 DC electrical power subsystems 
shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

CONDITION 

A. One required Division 1 A.1 
or 2 125 V DC battery 
charger inoperable. 

AND 

A.2 

AND 

A.3 

B. One required Division 3 B.1 
125 V DC battery 
charger inoperable. 

AND 

8.2 

AND 

8.3 

Columbia Generating Station 

REQUIRED ACTION 

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

Verify battery float current 
~ 2 amps. 

Restore required battery 
charger to OPERABLE 
status. 

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

Verify battery float current 
::; 2 amps. 

Restore required battery 
charger to OPERABLE 
status. 

COMPLETION TIME 

2 hours 

Once per 12 hours 

,_ OR 
In accordance with 
the Risk Informed 

72 hoL rs Completion Time 
Program 

2 hours 

Once per 12 hours 

OR 
In accordance with 
the Risk Informed 
Completion Time 
Program 

3.8.4-1 Amendment 469.~ ~ 
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Distribution Systems - Operating 
3.8.7 

Columbia Generating Station 3.8.7-2     Amendment No. 149, 169,225,236 238 258, 261, 265 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Division 1 or 2 AC
electrical power
distribution subsystem
inoperable.

A.1 Restore Division 1 and 2 
AC electrical power 
distribution subsystems to 
OPERABLE status. 

8 hours 

B. Division 1 or 2 125 V DC
electrical power
distribution subsystem
inoperable.

B.1 Restore Division 1 and 2 
125 V DC electrical power 
distribution subsystems to 
OPERABLE status. 

2 hours 

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

C.1 ---------------NOTE--------------
LCO 3.0.4.a is not 
applicable when entering 
MODE 3. 
_____________________ 

Be in MODE 3. 12 hours 

D. Division 1 250 V DC
electrical power
distribution subsystem
inoperable.

D.1 Declare associated 
supported feature(s) 
inoperable. 

Immediately 

E. One or more Division 3
AC or DC electrical
power distribution
subsystems inoperable.

E.1 Declare High Pressure 
Core Spray System 
inoperable. 

Immediately 

F. Two or more divisions
with inoperable electrical
power distribution
subsystems that result in
a loss of function.

F.1 Enter LCO 3.0.3. Immediately 

~ 
-

-
~ 
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5.5 Programs and Manuals 

5.5.15 Surveillance Frequency Control Program 

Programs and Manuals 
5.5 

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. 

Insert 2 

Columbia Generating Station 5.5-12 Amendment -238 
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SLC System 
B 3.1.7 

Columbia Generating Station B 3.1.7-2 Revision 87 

BASES 

APPLICABLE SAFETY ANALYSES  (continued) 

Following a LOCA, offsite doses from the accident will remain within 
10 CFR 50.67, "Accident Source Term," limits (Ref. 5) provided sufficient 
iodine activity is retained in the suppression pool.  Credit for iodine 
deposition in the suppression pool is allowed (Ref. 4) as long as 
suppression pool pH is maintained at or above 7.  Alternative Source 
Term analyses credit the use of the SLC System for maintaining the pH of 
the suppression pool at or above 7. 

The SLC System satisfies Criteria 3 and 4 of Reference 3. 

LCO The OPERABILITY of the SLC System provides backup capability for 
reactivity control, independent of normal reactivity control provisions 
provided by the control rods.  Additionally, an OPERABLE SLC System 
has the ability to inject boron under post LOCA conditions to maintain the 
suppression pool pH above 7.  The OPERABILITY of the SLC System is 
based on the conditions of the borated solution in the storage tank and 
the availability of a flow path to the RPV, including the OPERABILITY of 
the pumps and valves.  Two SLC subsystems are required to be 
OPERABLE, each containing an OPERABLE pump, an explosive valve 
and associated piping, valves, and instruments and controls to ensure an 
OPERABLE flow path. 

APPLICABILITY In MODES 1 and 2, shutdown capability is required.  In MODES 3 and 4, 
control rods are not able to be withdrawn since the reactor mode switch is 
in shutdown and a control rod block is applied.  This provides adequate 
controls to ensure the reactor remains subcritical.  In MODE 5, only a 
single control rod can be withdrawn from a core cell containing fuel 
assemblies.  Demonstration of adequate SDM (LCO 3.1.1, "SHUTDOWN 
MARGIN (SDM)") ensures that the reactor will not become critical.  
Therefore, the SLC System is not required to perform its ATWS function 
during MODES 3, 4, or 5. 

In MODES 1, 2, and 3, the SLC System must be OPERABLE to ensure 
that offsite doses remain within 10 CFR 50.67 (Ref. 5) limits following a 
LOCA involving significant fission product releases.  The SLC System is 
used to maintain suppression pool pH at or above 7 following a LOCA to 
ensure that iodine will be retained in the suppression pool water (Ref. 4). 

ACTIONS A.1

If one SLC System subsystem is inoperable, the inoperable subsystem 
must be restored to OPERABLE status within 7 days.  In this condition, 
the remaining OPERABLE subsystem is adequate to perform the original 
licensing basis shutdown function.  However, the overall reliability is 
reduced because a single failure in the remaining OPERABLE subsystem 

r.._________, 
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BASES 

RPS Instrumentation 
83.3.1.1 

ACTIONS ( continued) 

Alternatively, a 
Completion Time 
can be determined 
in accordance with 
the Risk Informed 
Completion Time 
Program. This 
Completion Time is 
modified by a Note 
to clarify that the 
Risk Informed 
Completion Time 
Program is not 
applicable to a 
Required Action 
associated with a 
Condition that 
represents a loss of 
safety function as 
defined in TS 
5.11.b. 

service time is only acceptable provided the associated Functions 
inoperable channel is in one trip system and the Function still maintains 
RPS trip capability (refer to Required Actions 8 .1, 8.2, and C.11_J;;ia1Sesl~ If 
the inoperable channel cannot be restor status within 
the allowable out · e, e channel or the associated trip 

L-~ ~=mrrrmust be placed in the tripped condition per Required Actions A.1 
and A.2. Placing the inoperable channel in trip (or the associated trip 
system in trip) would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and allow operation to 
continue. Alternately, if it is not desired to place the channel (or trip 
system) in trip (e.g. , as in the case where placing the inoperable channel 
in trip would result in a full scram), Condition D must be entered and its 
Required Action taken. 

As noted, Action A.2 is not applicable for APRM Functions 2.a, 2.b, 2.c, 
2.d, or 2.f. lnoperability of one required APRM channel affects both trip 
systems. For that condition, Required Action A.1 must be satisfied, and is 
the only action (other than restoring OPERABILITY) that will restore 
capability to accommodate a single failure. lnoperability of more than one 
required APRM channel of the same trip function results in loss of trip 
capability and entry into Condition C, as well as entry into Condition A for 
each channel. 

8 .1 and 8.2 

Condition B exists when, for any one or more Functions, at least one 
required channel is inoperable in each trip system. In this condition, 
provided at least one channel per trip system is OPERABLE, the RPS still 
maintains trip capability for that Function, but cannot accommodate a 
single failure in either trip system. 

Required Actions 8 .1 and 8 .2 limit the time the RPS scram logic for any 
Function would not accommodate single failure in both trip systems (e.g., 
one-out-of-one and one-out-of-one arrangement for a typicat four channel 
Function). The reduced reliability of this logic arrangement was not 
evaluated in Reference 11 for the 12 hour Completion Time. Within the 
6 hour allowance, the associated Function will have all required channels 
either OPERABLE or in trip (or in any combination) in one trip system. 

Completing one of these Required Actions restores RPS to an equivalent 
reliability level as that evaluated in References 11 and 14, which justified 
a 12 hour allowable out of service time as presented in Condition A The 
trip system in the more degraded state should be placed in trip or, 
alternatively, all the inoperable channels in that trip system should be 
placed in trip (e.g., a trip system with two inoperable channels could be in 

Columbia Generating Station B 3.3.1.1-19 Revision 8+ 
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BASES 

RPS Instrumentation 
B 3.3.1.1 

ACTIONS ( continued) 

Alternatively, a 
Completion Time 
can be determined 
in accordance with 
the Risk Informed 
Completion Time 
Program. This 
Completion Time is 
modified by a Note 
to clarify that the 
Risk Informed 
Completion Time 
Program is not 
applicable to a 
Required Action 
associated with a 
Condition that 
represents a loss of 
safety function as 
defined in TS 
5.11.b. 

a more degraded state than a trip system with four inoperable channels, if 
the two inoperable channels are in the same Function while the four 
inoperable channels are all in different Functions). The decision as to 
which trip system is in the more degraded state should be based on 
prudent judgment and current plant conditions (i.e., what MODE the plant 
·sin). If this action would result in a scram or recirculation pump trip, it is 
pe · ssible to place the other trip system or its inoperable channels in 
trip. 

The 6 hour Comp · n Time is judged acceptable based on the 
remaining capability to · the diversity of the sensors available to 
provide the trip signals, the robability of extensive numbers of 
inoperabilities affecting all diverse nctions, and the low probability of an 
event requiring the initiation of a scra . 

Alternately, if it is not desired to place the inoperable channels (or one trip 
system) in trip (e.g. , as in the case where placing the inoperable channel 
or associated trip system in trip would result in a scram or RPT), 
Condition D must be entered and its Required Action taken. 

As noted, Condition Bis not applicable for APRM Functions 2.a, 2.b, 2.c, 
2.d, or 2.f. lnoperability of an APRM channel affects both trip systems 
and is not associated with a specific trip system as are the APRM 2-Out-
of-4 Voter and other non-APRM channels for which Condition B applies. 
For an inoperable APRM channel, Required Action A.1 must be satisfied, 
and is the only action (other than restoring OPERABILITY) that will 
restore capability to accommodate a single failure. lnoperability of a 
Function in more than one required APRM channel results in loss of trip 
capability for that Function and entry into Condition C, as well as entry 
into Condition A for each channel. Because Conditions A and C provide 
Required Actions that are appropriate for the inoperability of APRM 
Functions 2.a, 2.b, 2.c, 2.d, or 2.f, and these functions are not associated 
with specific trip systems as are the APRM 2-Out-of-4 Voter and other 
non-APRM channels, Condition 8 does not apply. 

Required Action C.1 is intended to ensure that appropriate actions are 
taken if multiple, inoperable, untripped channels within the same trip 
system for the same Function result in the Function not maintaining RPS 
trip capability. A Function is considered to be maintaining RPS trip 
capability when sufficient channels are OPERABLE or in trip (or the 
associated trip system is in trip), such that both trip systems will generate 
a trip signal from the given Function on a valid signal. For the typical 
Function with one-out-of-two taken twice logic and the IRM and APRM 
Functions, this would require both trip systems to have one channel 

Columbia Generating Station 8 3.3.1.1-20 Revision 8-7 



Feedwater and Main Turbine High Water Level Trip Instrumentation 
B 3.3.2.2 

Columbia Generating Station B 3.3.2.2-3 Revision 73 

BASES 

ACTIONS  (continued) 

the Condition.  However, the Required Actions for inoperable feedwater 
and main turbine high water level trip instrumentation channels provide 
appropriate compensatory measures for separate inoperable channels.  
As such, a Note has been provided that allows separate Condition entry 
for each inoperable feedwater and main turbine high water level trip 
instrumentation channel. 

A.1

With one channel inoperable, the remaining two OPERABLE channels 
can provide the required trip signal.  However, overall instrumentation 
reliability is reduced because a single failure in one of the remaining 
channels concurrent with feedwater controller failure, maximum demand 
event, may result in the instrumentation not being able to perform its 
intended function.  Therefore, continued operation is only allowed for a 
limited time with one channel inoperable.  If the inoperable channel 
cannot be restored to OPERABLE status within the Completion Time, the 
channel must be placed in the tripped condition per Required Action A.1.  
Placing the inoperable channel in trip would conservatively compensate 
for the inoperability, restore capability to accommodate a single failure, 
and allow operation to continue with no further restrictions.  Alternately, if 
it is not desired to place the channel in trip (e.g., as in the case where 
placing the inoperable channel in trip would result in a feedwater or main 
turbine trip), Condition C must be entered and its Required Action taken. 

The Completion Time of 7 days is based on the low probability of the 
event occurring coincident with a single failure in a remaining OPERABLE 
channel. 

B.1

With two or more channels inoperable, the feedwater and main turbine 
high water level trip instrumentation cannot perform its design function 
(feedwater and main turbine high water level trip capability is not 
maintained).  Therefore, continued operation is only permitted for a 2 hour 
period, during which feedwater and main turbine high water level trip 
capability must be restored.  The trip capability is considered maintained 
when sufficient channels are OPERABLE or in trip such that the 
feedwater and main turbine high water level trip logic will generate a trip 
signal on a valid signal.  This requires two channels to each be 
OPERABLE or in trip.  If the required channels cannot be restored to 
OPERABLE status or placed in trip, Condition C must be entered and its 
Required Action taken. 

I.____ _ ____, 



EOC-RPT Instrumentation 
B 3.3.4.1 

Columbia Generating Station B 3.3.4.1-5 Revision 73 

BASES 

ACTIONS  (continued) 

Condition continue to apply for each additional failure, with Completion 
Times based on initial entry into the Condition.  However, the Required 
Actions for inoperable EOC-RPT instrumentation channels provide 
appropriate compensatory measures for separate inoperable channels.  
As such, a Note has been provided that allows separate Condition entry 
for each inoperable EOC-RPT instrumentation channel. 

A.1 and A.2

With one or more channels inoperable, but with EOC-RPT trip capability 
maintained (refer to Required Action B.1 and B.2 Bases), the EOC-RPT 
System is capable of performing the intended function.  However, the 
reliability and redundancy of the EOC-RPT instrumentation is reduced 
such that a single failure in the remaining trip system could result in the 
inability of the EOC-RPT System to perform the intended function.  
Therefore, only a limited time is allowed to restore compliance with the 
LCO.  Because of the diversity of sensors available to provide trip signals, 
the low probability of extensive numbers of inoperabilities affecting all 
diverse Functions, and the low probability of an event requiring the 
initiation of an EOC-RPT, 72 hours is allowed to restore the inoperable 
channels (Required Action A.1) or apply the EOC-RPT inoperable MCPR 
limit.  Alternately, the inoperable channels may be placed in trip (Required 
Action A.2) since this would conservatively compensate for the 
inoperability, restore capability to accommodate a single failure, and allow 
operation to continue.  As noted in Required Action A.2, placing the 
channel in trip with no further restrictions is not allowed if the inoperable 
channel is the result of an inoperable breaker, since this may not 
adequately compensate for the inoperable breaker (e.g., the breaker may 
be inoperable such that it will not open).  If it is not desired to place the 
channel in trip (e.g., as in the case where placing the inoperable channel 
in trip would result in an RPT), or if the inoperable channel is the result of 
an inoperable breaker, Condition C must be entered and its Required 
Actions taken. 

B.1 and B.2

Required Actions B.1 and B.2 are intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped channels within the 
same Function result in the Function not maintaining EOC-RPT trip 
capability.  A Function is considered to be maintaining EOC-RPT trip 
capability when sufficient channels are OPERABLE or in trip, such that 
the EOC-RPT System will generate a trip signal from the given Function 



ATWS-RPT Instrumentation 
B 3.3.4.2 
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BASES 

ACTIONS  (continued) 

inoperable breaker, since this may not adequately compensate for the 
inoperable breaker (e.g., the breaker may be inoperable such that it will 
not open).  If it is not desirable to place the channel in trip (e.g., as in the 
case where placing the inoperable channel would result in an RPT), or if 
the inoperable channel is the result of an inoperable breaker, Condition D 
must be entered and its Required Actions taken. 

B.1

Required Action B.1 is intended to ensure that appropriate actions are 
taken if multiple, inoperable, untripped channels within the same Function 
result in the Function not maintaining ATWS-RPT trip capability.  A 
Function is considered to be maintaining ATWS-RPT trip capability when 
sufficient channels are OPERABLE or in trip such that the ATWS-RPT 
System will generate a trip signal from the given Function on a valid 
signal, and one recirculation pump can be tripped.  This requires two 
channels of the Function in the same trip system to each be OPERABLE 
or in trip, and the associated drive motor breaker to be OPERABLE or in 
trip. 

The 72 hour Completion Time is sufficient for the operator to take 
corrective action (e.g., restoration or tripping of channels) and takes into 
account the likelihood of an event requiring actuation of the ATWS-RPT 
instrumentation during this period and the fact that one Function is still 
maintaining ATWS-RPT trip capability. 

C.1

Required Action C.1 is intended to ensure that appropriate actions are 
taken if multiple, inoperable, untripped channels within both Functions 
result in both Functions not maintaining ATWS-RPT trip capability.  The 
description of a Function maintaining ATWS-RPT trip capability is 
discussed in the Bases for Required Action B.1, above. 

The 1 hour Completion Time is sufficient for the operator to take 
corrective action and takes into account the likelihood of an event 
requiring actuation of the ATWS-RPT instrumentation during this period. 
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BASES 

RCIC System Instrumentation 
B 3.3.5.3 

ACTIONS (continued) 

Alternatively, a Completion 
Time can be determined in 
accordance with the Risk 
Informed Completion Time 
Program. This Completion 
Time is modified by a Note 
to clarify that the Risk 
Informed Completion Time 
Program is not applicable to 
a Required Action 
associated with a Condition 
that represents a loss of 
safety function, as defined 
in TS 5.11.b . 

The Completion Time is intended to allow the operator time to evaluate 
and repair any discovered inoperabilities. This Completion Time also 
allows for an exception to the normal "time zero" for beginning the 
allowed outage time "clock. 11 

For Required Action 8.1 , the Completion Time only begins upon 
discovery that the RCIC System cannot be automatically initiated due to 
two inoperable, untripped Reactor Vessel Water Level - Low Low, Level 2 
channels in the same trip system. The 1 hour Completion Time from 
discovery of loss of initiation capability is acceptable because it minimizes 
risk while allowing time for restoration or tripping of channels. 

Because of the redundancy of sensors available to provide initiation 
signals and the fact that the RCIC System is not assumed in any accident 
or transient analysis, an allowable out of service time of 24 hours has 
been shown to be acceptable (Ref. 2) to permit restoration of any 
inoperable channel to OPERABLE statu If the inoperable channel 
cannot be restored to OPERABLE us within the allowable out of 
ervice time, the channel m e placed in the tripped condition per 
equired Action 8.2. P mg the inoperable channel in trip would 
onservatively co ensate for the inoperability, restore capability to 
ccommod a single failure, and allow operation to continue. 
Item y, if it is not desired to place the channel in trip (e.g., as in the 

e where placing the inoperable channel in trip would result in an 
nitiation); Condition E must be entered and its Required Action taken. 

risk based analysis was performed and determined that an allowable 
ut of servjce time of 24 hours (Ref. 2) is acceptable to permit restoration 
f any inoperable channel to OPERABLE status (Required Action C.1 ). A 
equired Action (similar to Required Action 8.1 ), limiting the allowable out 
f service time if a loss of automatic RCIC initiation capability exists, is 

.___ __________ -1-ot required. This Condition applies to the Reactor Vessel Water Level -
High, Level 8 Function, whose logic is arranged such that any inoperable 
channel will result in a loss of automatic RCIC initiation capability (loss of 
high water level trip capability). As stated above, this loss of automatic 
RCIC initiation capability was analyzed and determined to be acceptable. 
This Condition also applies to the Manual Initiation Function. Since this 
Function is not assumed in any accident or transient analysis, a total loss 
of manual initiation capability (Required Action C.1) for 24 hours is 
allowed. The Required Action does not allow placing a channel in trip 
since this action would not necessarily result in the safe state for the 
channel in all events. 
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BASES 

RCIC System Instrumentation 
83.3.5.3 

ACTIONS (continued) 

D.1. D.2.1, and D.2.2 

Required Action D.1 is intended to ensure that appropriate actions are 
taken if multiple inoperable, untripped channels within the same Function 
result in automatic component initiation capability being lost for the 
feature(s). For Required Action D.1, the RCIC System is the only 
associated feature. In this case, automatic component initiation capability 
is lost if two Function 3 channels are inoperable and untripped. In this 
situation (loss of automatic suction swap), the 24 hour allowance of 
Required Actions D.2.1 and D.2.2 is not appropriate, and the RCIC 
System must be declared inoperable within 1 hour from discovery of loss 

-----------. of RCIC initiation capability. As noted, Required Action D.1 is only 
Alternatively, a 
Completion Time can 
be determined in 
accordance with the 
Risk Informed 
Completion Time 
Program. This 
Completion Time is 
modified by a Note to 
clarify that the Risk 
Informed Completion 

applicable if the RCIC pump suction is not aligned to the suppression pool 
since, if aligned, the Function is already performed. 

The Completion Time is intended to allow the operator time to evaluate 
and repair any discovered inoperabilities. This Completion Time also 
allows for an exception to the normal "time zero" for beginning the 
allowed outage time "clock." For Required Action D.1, the Completion 
Time only begins upon discovery that the RCIC System cannot be 
automatically aligned to the suppression pool due to two inoperable, 
untripped channels in the same Function. The 1 hour Completion Time 
from discovery of loss of initiation capability is acceptable because it 

· · izes risk while allowing time for restoration or tripping of channels. 

Time Program is not Because of tli dundancy of sensors available to provide initiation 
applicable to a signals and the fact the RCIC System is not assumed in any accident 
Required Action or transient analysis, an al le out of service time of 24 hours has 
associated with a been shown to be acceptable (Re . to ermit restoration of any 
Condition that inoperable channel to OPERABLE statu . If the inoperable channel 
represents a loss of cannot be restored to OPERABLE status within the allowable out of 
safety function, as service time, the channel must be placed in the tripped condition per 
defined in TS 5_ 11 _ b. Required Action D.2.1, which performs the intended function of the 
________ ____, channel (shifting the suction source to the suppression pool). 

Alternatively, Required Action D.2.2 allows the manual alignment of the 
RCIC suction to the suppression poo , which also performs the intended 
function. If Required Action D.2.1 D.2.2 is performed! measures 
should be taken to ensure that th CIC System piping remains filled with 
water. If it is not desired to perf m Required Actions D.2.1 and D.2.2 
(e.g., as in the case where shi ng the suction source could drain down 
the RCIC suction piping) , Co ition E must be entered and its Required 
Action taken. 

within 24 hours 
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BASES 

APPLICABILITY 

ACTIONS 

or in accordance 
with the Risk 
Informed 
Completion Time 
Program. 

ECCS - Operating 
B 3.5.1 

All ECCS subsystems are required to be OPERABLE during MODES 1, 
2, and 3 when there is considerable energy in the reactor core and core 
cooling would be required to prevent fuel damage in the event of a break 
in the primary system piping. In MODES 2 and 3, the ADS function is not 
required when pressure is s 150 psig because the low pressure ECCS 
subsystems (LPCS and LPCI) are capable of providing flow into the RPV 
below this pressure. Requirements for MODES 4 and 5 are specified in 
LCO 3.5.2, "RPV Water Inventory Control." 

A Note prohibits the application of LCO 3.0.4.b to an inoperable HPCS 
subsystem. There is an increased risk associated with entering a MODE 
or other specified condition in the Applicability with an inoperable HPCS 
subsystem 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. 

A.1 

If any one low pressure ECCS injection/spray subsystem is inoperable, 
the inoperable subsystem must be restored to OPERABLE status within 
7 d . In this condition, the remaining OPERABLE subsystems provide 

q ate core cooling during a LOCA. However, overall ECCS reliability 
is reduced because a single failure in one of the remaining OPERABLE 
subsystems concurrent with a LOCA may result in the ECCS not being 
able to perform its intended safety function. The 7 day Completion Time 
is based on a reliability study (Ref. 13) that evaluated the impact on 
ECCS availability by assuming that various components and subsystems 
were taken out of service. The results were used to calculate the average 
availability of ECCS equipment needed to mitigate the consequences of a 
LOCA as a function of allowed outage times (i.e., Completion Times). 

or in accordance with the Risk 

8 .1 and 8.2 Informed Completion Time Program 

If the HPCS System is inoperable, and the RCIC System is immedia ly 
verified to be OPERABLE (when RCIC is required to be OPERABLE , the 
HPCS System must be restored to OPERABLE status within 14 day In 
this condition, adequate core cooling is ensured by the OPERABILITY of 
the redundant and diverse low pressure ECCS injection/spray 
subsystems in conjunction with the ADS. Also, the RCIC System will 
automatically provide makeup water at most reactor operating pressures. 
Immediate verification of RCIC OPERABILITY is therefore required when 
HPCS is inoperable and RCIC is required to be OPERABLE. This may 
be performed by an administrative check, by examining logs or other 
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BASES 

ECCS - Operating 
B 3.5.1 

ACTIONS (continued) 

or in accordance 
with the Risk 
Informed 
Completion Time 
Program 

information, to determine if RCIC is out of service for maintenance or 
other reasons. It is not necessary to perform the Surveillances needed to 
demonstrate the OPERABILITY of the RCIC System. However, if the 
OPERABILITY of the RCIC System cannot be immediately verified and 
RCIC is required to be OPERABLE, Condition D must be immediately 
entered. If a single active component fails concurrent with a design basis 
LOCA, there is a potential, depending on the specific failure, that the 
minimum required ECCS equipment will not be available. A 14 day 
Completion Time is based on the results of a reliability study (Ref. 13) 
and has been found to be acceptable through operating experience. 

C.1 

h two ECCS injection subsystems inoperable or one ECCS injection 
an ne ECCS spray subsystem inoperable, at least one ECCS 
inject! spray subsystem must be restored to OPERABLE status within 
72 hou . In this condition, the remaining OPERABLE subsystems 
provide adequate core cooling during a LOCA. However, overall ECCS 
reliability is reduced in this Condition because a single failure in one of 
the remaining OPERABLE subsystems concurrent with a design basis 
LOCA may result in the ECCS not being able to perform its intended 
safety function. Since the ECCS availability is reduced relative to 
Condition A, a more restrictive Completion Time is imposed. The 
72 hours Completion Time is based on a reliability study, as provided in 
Reference 13. 

D.1 

If any Required Action and associated Completion Time of Condition A, 
B, or C are not met, the plant must be brought to a MODE in which overall 
plant risk is minimizied. To achieve this status, the plant must be brought 
to at least MODE 3 within 12 hours. 

Remaining in the Applicability of the LCO is acceptable because the plant 
risk in MODE 3 is similar to or lower than the risk in MODE 4 (Ref. 17) 
and because the time spent in MODE 3 to perform the necessary repairs 
to restore the system to OPERABLE status will be short. However, 
voluntary entry into MODE 4 may be made as it is also an 
acceptable low-risk state. 

Required Action D.1 is modified by a Note that states that LCO 3.0.4.a is 
not applicable when entering MODE 3. This Note prohibits the use of 
LCO 3.0.4.a to enter MODE 3 during startup with the LCO not met. 
However, there is no restriction on the use of LCO 3.0.4.b, if applicable, 
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ECCS - Operating 
B 3.5.1 

ACTIONS (continued) 

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

because LCO 3.0.4.b requires performance of a risk assessment 
addressing inoperable systems and components, consideration of the 
results, determination of the acceptability of entering MODE 3, and 
establishment of risk management actions, if appropriate. LCO 3.0.4 is 
not applicable to, and the Note does not preclude, changes in MODES or 
other specified conditions in the Applicabil ity that are required to comply 
with ACTIONS or that are part of a shutdown of the unit. 

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

The LCO requires six ADS valves to be OPERABLE to provide the ADS 
function. Reference 14 contains the results of an analysis that evaluated 
the effect of two ADS valves being out of service. This analysis showed 
that assuming a failure of the HPCS System, operation of only five ADS 
valves will provide the required depressurization. However, overall 
reliability of the ADS is reduced because a single failure in the 
OPERABLE ADS valves could resulfin a reduction in depressurization 
capability. Therefore, operation is only allowed for a limited time. The 
14 day Completion Time is based on a reliability study (Ref. 13) and has 
been found to be acceptable through operating experien 

If any one low pressure EGCS injection/spray subsystem is inoperable in 
addition to one required ADS valve inoperable, adequate core cooling is 
ensured by the OPERABILITY of HPCS and the remaining low pressure 
ECCS injection/spray subsystems. However, the overall ECCS reliability 
is reduced because a single active component failure concurrent with a 
design basis LOCA could result in the minimum required ECGS 
equipment not being available. Since both a high pressure (ADS) and 
low pressure subsystem are inoperable, a more restrictive Completion 

· 2 hours is required to restore either the low pressure ECCS 
injection/spray srunsvsrte.Ao...oir the ADS valve to OPERABLE status. This 
Completion Time is based on a re 1 · • Ref. 13) and has been 
found to be acceptable through operating experience. 
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APPLICABLE 
SAFETY 
ANALYSES 

LCO 

APPLICABILITY 

ACTIONS 

RCIC System 
B 3.5.3 

The function of the RCIC System is to respond to transient events by 
providing makeup coolant to the reactor. The RGIC System is not an 
Engineered Safety Feature System and no credit is taken in the safety 
analyses for RCIC System operation. Based on its contribution to the 
reduction of overall plant risk, however, the system satisfies Criterion 4 of 
Reference 3. 

The OPERABILITY of the RCIC System provides adequate core cooling 
such that actuation of any of the ECCS subsystems is not required in the 
event of RPV isolation accompanied by a loss of feedwater flow. The 
RCIC System has sufficient capacity to maintain RPV inventory during an 
isolation event. Management of gas voids is important to RCIC System 
OPERABILITY. 

The RCIC System is required to be OPERABLE in MODE 1, and 
MODES 2 and 3 with reactor steam dome pressure > 150 psig since 
RCIC is the primary non-ECCS water source for core cooling when the 
reactor is isolated and pressurized. In MODES 2 and 3 with reactor 
steam dome pressure ~ 150 psig, the ECCS injection/spray subsystems 
can provide sufficient flow to the vessel. In MODES 4 and 5, RCIC is not 
required to be OPERABLE since RPV water inventory control is required 
by LCO 3.5.2, "RPV Water Level Inventory Control." 

A Note prohibits the application of LCO 3.0.4.b to an inoperable RCIC 
system. There is an increased risk associated with entering a MODE or 
other specified condition in the Applicability with an inoperable RCIC 
system 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 . 

A.1 and A.2 

.------------------, or in accordance with the Risk 
Informed Completion Time 
Program 

If the RCIC System is inoperable during MO E 1, or MODES 2 or 3 with 
reactor steam dome pressure > 150 psig, an the HPCS System is 
immediately verified to be OPERABLE, the R IC System must be 
restored to OPERABLE status within 14 days. In this Condition, loss of 
the RCIC System will not affect the overall plant capability to provide 
makeup inventory at high RPV pressure since the HPCS System is the 
only high pressure system assumed to function during a loss of coolant 
accident (LOCA). OPERABILITY of the HPCS is therefore immediately 
verified when the RCIC System is inoperable. This may be performed as 
an administrative check, by examining logs or other information, to 
determine if the HPCS is out of service for maintenance or other reasons. 
Verification does not require performing the Surveillances needed to 
demonstrate the OPERABILITY of the HPCS System. If the 
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BASES 

ACTIONS  (continued) 

Required Action B.3 is modified by a Note that applies to air lock doors 
located in high radiation areas or areas with limited access due to inerting 
and allows these doors to be verified locked closed by use of 
administrative controls.  Allowing verification by administrative controls is 
considered acceptable, since access to these areas is typically restricted.  
Therefore, the probability of misalignment of the door, once it has been 
verified to be in the proper position, is small. 

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

If the air lock is inoperable for reasons other than those described in 
Condition A or B, Required Action C.1 requires action to be immediately 
initiated to evaluate containment overall leakage rates using current air 
lock leakage test results.  An evaluation is acceptable since it is overly 
conservative to immediately declare the primary containment inoperable if 
both doors in the 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) primary containment remains OPERABLE, yet only 
1 hour (according to LCO 3.6.1.1) would be provided to restore the air 
lock door to OPERABLE status prior to requiring a plant 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 primary containment air 
lock must be verified closed.  This Required Action must be completed 
within the 1 hour Completion Time.  This specified time period is 
consistent with the ACTIONS of LCO 3.6.1.1, which require that primary 
containment be restored to OPERABLE status within 1 hour. 

Additionally, the air lock must be restored to OPERABLE status within 
24 hours (Required Action C.3).  The 24 hour Completion Time is 
reasonable for restoring the inoperable air lock to OPERABLE status 
considering that at least one door is maintained closed in the air lock. 

D.1 and D.2

If the inoperable primary containment air lock cannot be restored to 
OPERABLE status within the associated Completion Time, the plant must 
be brought to a MODE in which the LCO does not apply.  To achieve this 
status, the plant must be brought to at least MODE 3 within 12 hours and 
to MODE 4 within 36 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. 
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BASES 

PCIVs 
B 3.6.1.3 

ACTIONS (continued) 

or in accordance 
with the Risk 
Informed 
Completion Time 
Program 

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

The ACTIONS are modified by Notes 3 and 4. Note 3 ensures 
appropriate remedial actions are taken, if necessary, if the affected 
system(s) are rendered inoperable by an inoperable PCIV (e.g., an 
Emergency Core Cooling System subsystem is inoperable due to a failed 
open test return valve). Note 4 ensures appropriate remedial actions are 
taken when the primary containment leakage limits are exceeded. 
Pursuant to LCO 3.0.6, these ACTIONS are not required even when the 
associated LCO is not met. Therefore, Notes 3 and 4 are added to 
require the proper actions be taken. 

A.1 and A.2 

With one or more penetration flow paths with one PCIV inoperable except 
for secondary containment bypass leakage rate, MSIV leakage rate, or 
hydrostatically tested lines leakage rate not within limits, 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 valve, a closed manual 
valve, a blind flange, and a check valve with flow through the valve 
s cured. For penetrations isolated in accordance with Required 
Act n A 1 , the device used to isolate the penetration should be the 
close available one to the primary containment. The Required Action 
must be mpleted within the 4 hour Completion Time (8 hours for main 
steam line . The specified time period of 4 hours is reasonable 
considering the time required to isolate the penetration and the relative 
· portance of supporting primary containment OPERABILITY during 
M S 1, 2, and 3. For main steam lines, an 8 hour Completion Time is 
allowe . The Completion Time of 8 hours for the main steam lines allows 
a period of time to restore the MSIVs to OPERABLE status given the fact 
that MSIV closure will result in isolation of the main steam line(s) and a 
potential for plant shutdown. 

For affected penetrations that have been isolated in accordance with 
Required Action A.1, the affected penetration flow path must be verified to 
be isolated on a periodic basis. This is necessary to ensure that primary 
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 
that those devices outside primary containment and capable of being 
mispositioned are in the correct position. The Completion Time for this 
verification of "once per 31 days r isolation devices outside primary 
containment, drywell, and steam unn , " is appropriate because the 

following isolation 
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PCIVs 
B 3.6.1.3 

ACTIONS ( continued) 

C.1 and C.2 

When one or more penetration flow paths with one PCIV inoperable 
except for secondary containment bypass leakage rate, MSIV leakage 
rate, or hydrostatically tested lines leakage rate not within limits, the 
inoperable valve 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 valve, a closed manual 
valve, and a blind flange. A check valve may not be used to isolate the 
affected penetration. Required Action C.1 must be completed within 
4 hours for lines other than excess flow check valve (EFCV) lines and 
72 hours for EFCV lines. The 4 hour Completion Time is reasonable 
considering the relative stability of the closed system (hence, reliability) to 
act as a penetration isolation boundary and the relative importance of 
supporting primary containment OPERABILITY during MODES 1, 2, 
and 3. The Completion Time of 72 hours for EFCVs is also reasonable 
considering the mitigating effects of the small pipe diameter and 
restricting orifice, and the isolation boundary provided by the instrument. 
In the event the affected penetration is isolated in accordance with 
Required Action C.1 , the affected penetration flow path must be verified 
to be isolated on a periodic basis. This is necessary to ensure that 
primary containment penetrations required to be isolated following an 
accident are isolated. This Required Action does not require any testing 
or valve manipulation. Rather, it involves verification that those devices 
outside containment and capable of potentially being mispositioned are in 
the correct position. The Completion Time of "once per 31 days for 
isolation devices outside primary containment" is appropriate b ause the 
devices are operated under administrative controls and the pro ability of 
their misalignment is low. For the valves inside primary contai ent, the 
time period specified "prior to entering MODE 2 or 3 from MOD 4 if 
primary containment was de-inerted while in MODE 4, if not pe ormed 
within the previous 92 days" is based on engineering judgeme t and is 
considered reasonable in view of the inaccessibility of the dev· es and 
other administrative controls ensuring that device misalignme t is an 
unlikely possibility. following isolation 

Condition C is modified by a Note indicating this Condition is applicable 
only to those penetration flow paths with only one PCIV. For penetration 
flow paths with two PCIVs, Conditions A and 8 provide the appropriate 
Required Actions. This Note is necessary since this Condition is written 
specifically to address those penetrations with a single PCIV. 
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RHR Drywell Spray 
B 3.6.1.5 

APPLICABLE SAFETY ANALYSIS (continued) 

LCO 

APPLICABILITY 

ACTIONS 

The RHR drywell spray satisfies Criterion 3 of Reference 2. 

In the event .of a Design Basis Accident (OBA), a minimum of one RHR 
drywelJ spray subsystem is required to mitigate the effects of potential 
bypass leakage paths and maintain the primary containment peak 
pressure below design limits. To ensure that these requirements are met, 
two RHR drywell spray subsystems must be OPERABLE. Therefore, in 
the event of an accident, at least one subsystem is OPERABLE assuming 
the worst case single active failure. An RHR drywell spray subsystem is 
OPERABLE when the pump and associated piping, valves, 
instrumentation, and controls are OPERABLE. Management of gas voids 
is important to RHR Drywell Spray System OPERABILITY. 

In MODES 1, 2, and 3, a DBA (line break inside primary containment) 
could cause pressurization of primary containment. In MODES 4 and 5, 
the probability and consequences of these events are reduced due to the 
pressure and temperature limitations in these MODES. Therefore, 
maintaining RHR drywell spray subsystems OPERABLE is not required in 
MODE 4 ors. 

With one RHR drywell spray subsystem inoperable, the inoperable 
subsystem must be restored to OPERABLE status within 7 days In this 
condition, the remaining OPERABLE RHR drywell spray subsy m is 
adequate to perform the primary containment bypass leakage itigation 
function. However, the overall reliability is reduced because a ingle 
failure in the OPERABLE subsystem could result in reduced pri ary 
containment bypass leakage mitigation capability. The 7 day ompletion 
Time was chosen in light of the redundant RHR drywell spray pabiJities 
afforded by the OPERABLE subsystem and the low probability of a OBA 
occurring during this period. or in accordance with 

8.1 

the Risk Informed 
Completion Time 
Program 

With two RHR drywell spray subsystems inoperable, one subsystem must 
be restored to OPERABLE status within 8 hours. In this condition, there 
is a substantial loss of the primary containment bypass leakage mitigation 
function. 

The 8 hour Completion Time is based on this loss of function and is 
considered acceptable due to the low probability of a OBA and because 
alternative methods to reduce primary containment pressure are 
available. 

Columbia Generating Station B 3.6.1.5-2 Revision 4-96 



Reactor Building-to-Suppression Chamber Vacuum Breakers 
B 3.6.1.6 

Columbia Generating Station B 3.6.1.6-3  Revision 73 

BASES 

ACTIONS A Note has been added to provide clarification that, for the purpose of this 
LCO, separate Condition entry is allowed for each penetration flow path.  

A.1

With one or more lines with one vacuum breaker not closed, the leak tight 
primary containment boundary may be threatened.  Therefore, the 
inoperable vacuum breakers must be restored to OPERABLE status or 
the open vacuum breaker closed within 72 hours.  The 72 hour 
Completion Time is consistent with requirements for inoperable 
suppression chamber-to-drywell vacuum breakers in LCO 3.6.1.7, 
"Suppression Chamber-to-Drywell Vacuum Breakers."  The 72 hour 
Completion Time takes into account the redundant capability afforded by 
the remaining breakers, the fact that the OPERABLE breaker in each of 
the lines is closed, and the low probability of an event occurring that 
would require the vacuum breakers to be OPERABLE during this period.  

B.1

With one or more lines with two vacuum breakers not closed, primary 
containment integrity is not maintained.  Therefore, one open vacuum 
breaker must be closed within 1 hour.  This Completion Time is consistent 
with the ACTIONS of LCO 3.6.1.1, "Primary Containment," which requires 
that primary containment be restored to OPERABLE status within 1 hour. 

C.1

With one line with one or more vacuum breakers inoperable for opening, 
the leak tight primary containment boundary is intact and the remaining 
vacuum breakers in the other two lines are capable of providing the 
vacuum relief function.  However, overall system reliability is reduced 
because a single failure in one of the vacuum breakers in the remaining 
two lines could threaten the ability to mitigate an event that causes a 
containment depressurization.  Therefore, the inoperable vacuum breaker 
must be restored to OPERABLE status within 72 hours.  This is 
consistent with the Completion Time for Condition A and the fact that the 
leak tight primary containment boundary is being maintained. 



Suppression Chamber-to-Drywell Vacuum Breakers 
B 3.6.1.7 

Columbia Generating Station B 3.6.1.7-3  Revision 90 

BASES 

APPLICABILITY  (continued) 

of the drywell.  The limiting pressure and temperature of the primary 
system prior to a DBA occur in MODES 1, 2, and 3.  Excessive negative 
pressure inside the drywell could also occur due to inadvertent actuation 
of the Drywell Spray System. 

In MODES 4 and 5, the probability and consequences of these events are 
reduced by the pressure and temperature limitations in these MODES; 
therefore, maintaining suppression chamber-to-drywell vacuum breakers 
OPERABLE is not required in MODE 4 or 5. 

ACTIONS A.1

With one of the required vacuum breakers inoperable for opening (e.g., a 
vacuum breaker disk is not open and may be stuck closed or not within its 
opening setpoint limit, so that it would not function as designed during an 
event that depressurized the drywell), the remaining six OPERABLE 
vacuum breakers are capable of providing the vacuum relief function.  
However, overall system reliability is reduced because a single failure in 
one of the remaining vacuum breakers could result in an excessive 
suppression chamber-to-drywell differential pressure during a DBA.  
Therefore, with one of the seven required vacuum breakers inoperable, 
72 hours is allowed to restore at least one of the inoperable vacuum 
breakers to OPERABLE status so that plant conditions are consistent with 
those assumed for the design basis analysis.  The 72 hour Completion 
Time is considered acceptable due to the low probability of an event in 
which the remaining vacuum breaker capability would not be adequate. 

B.1

If a required suppression chamber-to-drywell vacuum breaker is 
inoperable for opening and is not restored to OPERABLE status within 
the required Completion Time, the plant must be brought to a condition in 
which overall plant risk is minimized.  To achieve this status, the plant 
must be brought to at least MODE 3 within 12 hours. 

Remaining in the Applicability of the LCO is acceptable because the plant 
risk in MODE 3 is similar to or lower than the risk in MODE 4 (Ref. 3) and 
because the time spent in MODE 3 to perform the necessary repairs to 
restore the system to OPERABLE status will be short.  However, 
voluntary entry into MODE 4 may be made as it is also an  
acceptable low-risk state.  

Required Action B.1 is modified by a Note that states that LCO 3.0.4.a is 
not applicable when entering MODE 3.  This Note prohibits the use of 
LCO 3.0.4.a to enter MODE 3 during startup with the LCO not met.  
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BASES 

LCO 

APPLICABILITY 

ACTIONS 

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

RHR Suppression Pool Cooling 
B 3.6.2.3 

During a DBA, a minimum of one RHR suppression pool cooling 
subsystem is required to maintain the primary containment peak pressure 
and temperature below the design limits (Ref. 2). To ensure that these 
requirements are met, two RHR suppression pool cooling subsystems 
must be OPERABLE. Therefore, in the event of an accident, at least one 
subsystem is OPERABLE, assuming the worst case single active failure. 
An RHR suppression pool cooling subsystem is OPERABLE when the 
pump, a heat exchanger, and associated piping, valves, instrumentation, 
and controls are OPERABLE. Management of gas voids is important to 
RHR Suppression Pool Cooling System OPERABILITY. 

In MODES 1, 2, and 3, a DBA could cause both a release of radioactive 
material to primary containment and a heatup and pressurization of 
primary containment. In MODES 4 and 5, the probability and 
consequences of these events are reduced due to the pressure and 
temperature limitations in these MODES. Therefore, the RHR 
Suppression Pool Cooling System is not required to be OPERABLE in 
MODE 4 or 5. 

With one RHR suppression pool cooling subsystem inoperable, the 
in e able subsystem must be restored to OPERABLE status within 
7 da . In this condition, the remaining RHR suppression pool cooling 
subsystem is adequate to perform the primary containment cooling 
function . However, the overall reliability is reduced because a single 
failure in the OPERABLE subsystem could result in reduced primary 
containment cooling capability. The 7 day Completion Time is acceptable 
in light of the redundant RHR suppression pool cooling capabilities 
afforded by the OPERABLE subsystem and the low probability of a DBA 
occurring during this period. 

8 .1 

If one RHR suppression pool cooling subsystem is inoperable and is not 
restored to OPERABLE status within the required Completion Time, the 
plant must be brought to a condition in which overall plant risk is 
minimized. To achieve this status, the plant must be brought to at least 
MODE 3 within 12 hours. 

Remaining in the Applicability of the LCO is acceptable because the plant 
risk in MODE 3 is similar to or lower than the risk in MODE 4 (Ref. 5) and 
because the time spent in MODE 3 to perform the necessary repairs to 
restore the system to OPERABLE status will be short. However, 
voluntary entry into MODE 4 may be made as it is also an acceptable 
low-risk state. 

Columbia Generating Station B 3.6.2.3-2 Revision 4G5 



SW System and UHS 
B 3.7.1 

Columbia Generating Station B 3.7.1-4  Revision 88 

BASES 

APPLICABILITY In MODES 1, 2, and 3, the SW System and UHS are required to be 
OPERABLE to support OPERABILITY of equipment serviced by the SW 
System and UHS that is required to be OPERABLE in these MODES. 

Although the LCO for the SW System and UHS are not applicable in 
Modes 4 and 5, the capability of the SW System and the UHS to perform 
their necessary related support functions may be required for 
OPERABILITY of supported systems.  

ACTIONS A.1

With average sediment depth in either or both spray ponds  0.5 and 
< 1.0 ft, water inventory is reduced such that the combined cooling 
capability of both spray ponds may be less than required for 30 days of 
operation after a LOCA. Therefore, action must be taken to restore 
average sediment depth to < 0.5 ft.  The Completion Time of 30 days is 
based on engineering judgment and plant operating experience and takes 
into consideration the low probability of a design basis accident occurring 
in this time period. 

B.1

If one SW subsystem is inoperable, it must be restored to OPERABLE 
status within 72 hours.  With the unit in this condition, the remaining 
OPERABLE SW subsystem is adequate to perform the heat removal 
function.  However, the overall reliability is reduced because a single 
failure in the OPERABLE SW subsystem could result in loss of SW 
function.  The 72 hour Completion Time was developed taking into 
account the redundant capabilities afforded by the OPERABLE 
subsystem and the low probability of a DBA occurring during this period. 

The Required Action is modified by two Notes indicating that the 
applicable Conditions of LCO 3.8.1, "AC Sources - Operating," and 
LCO 3.4.9, "Residual Heat Removal (RHR) Shutdown Cooling System - 
Hot Shutdown," be entered and the Required Actions taken if the 
inoperable SW subsystem results in an inoperable DG or RHR shutdown 
cooling subsystem, respectively.  This is in accordance with LCO 3.0.6 
and ensures the proper actions are taken for these components. 

,-
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BASES 

AC Sources - Operating 
B 3.8.1 

ACTIONS (continued) 

of inoperable features associated with a division redundant to the division 
that has no offsite power. 

The Completion Time for Required Action A.2 is intended to allow time for 
the operator to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal "time zero" 
for beginning the allowed outage time 11clock." In this Required Action, 
the Completion Time only begins on discovery that both: 

a. The division has no offsite power supplying its loads; and 

b. A redundant required feature on another division is inoperable. 

If, at any time during the existence of this Condition (one offsite circuit 
inoperable), a redundant required feature subsequently becomes 
inoperable, this Completion Time begins to be tracked. 

Discovering no offsite power to one division of the onsite Class 1 E Power 
Distribution System coincident with one or more inoperable required 
support or supported features, or both, that are associated with the other 
division that has offsite power, results in starting the Completion Times for 
the Required Action. Twenty-four hours is acceptable because it 
minimizes risk while allowing time for restoration before the unit is 
subjected to transients associated with shutdown. 

The remaining OPERABLE offsite circuit and DGs are adequate to supply 
electrical power to the onsite Class 1 E Distribution System. Thus, on a 
component basis, single failure protection may have been lost for the 
required feature's function; however, function is not lost. The 24 hour 
Completion Time takes into account the component OPERABILITY of the 
redundant counterpart to the inoperable required feature. Additionally, 
the 24 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. 

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

A.3 Informed Completion Time Program. 

According to Regulatory Guide 1.93 (Ref. 9) , operation continue in 
Condition A for a period that should not exceed 72 hours. With one 
offsite 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 offsite circuit and DGs are adequate 
to supply electrical power to the onsite Class 1 E distribution system. 

Columbia Generating Station B 3.8 .1-7 Revision -7-3 
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AC Sources - Operating 
B 3.8.1 

ACTIONS ( continued) 

on a component basis, single failure protection for the required feature's 
function may have been lost; however, function has not been lost. The 
4 hour Completion Time takes into account the component 
OPERABILITY of the redundant counterpart to the inoperable required 
feature. Additionally, the 4 hour Completion Time takes into account the 
capacity and capability of the remaining AC sources, reasonable time for 
repairs, and low probability of a OBA occurring during this period. 

8.3.1 and B.3.2 

Required Action B.3.1 provides an allowance to avoid unnecessary 
testing of OPERABLE DGs. If it can be determined that the cause of the 
inoperable DG does not exist on the OPERABLE DG(s), SR 3.8.1.2 does 
not have to be performed. If the cause of inoperability exists on other 
DGs, the other DGs are declared inoperable upon discovery, and 
Condition E or G of LCO 3.8.1 is entered, as applicable. Once the failure 
is repaired, and the common cause failure no longer exists, Required 
Action B.3.1 is satisfied. If the cause of the initial inoperable DG cannot 
be confirmed not to exist on the remaining DG(s), performance of 
SR 3.8.1.2 within 24 hours, if not performed within the past 24 hours, 
suffices to provide assurance of continued OPERABILITY of those DG(s). 

In the event the inoperable DG is restored to OPERABLE status prior to 
completing either B.3.1 or 8.3.2, the corrective action program will 
continue to evaluate the common cause possibility. This continued 
evaluation, however, is no longer under the 24 hour constraint imposed 
while in Condition 8. 

If while the 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. 10), 24 hours is a reasonable 
time to confirm that the OPERABLE DG(s) are not affected by the same 
problem as the inoperable DG. Alternatively, a Completion Time can be 

determined in accordance with the Risk 
B.4 Informed Completion Time Program. 

In Condition B, the remai ing OPERABLE DGs and offsite circuits are 
adequate to supply elec ical power to the onsite Class 1 E distribution 
system. The 72 hour ompletion Time for Required Action 8.4:4 takes 
into account the capa ity and capability of the remaining AC sources, a 
reasonable time for pairs, and the low probability of a OBA occurring 
during this period. 

Columbia Generating Station B 3.8.1-10 Revision 4G4 
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BASES 

ACTIONS  (continued) 

A second optional set of Actions is provided, that if the risk management 
actions for establishing the alternate AC sources to division 1 or division 2 
(AACS) occurs within the 72 hours Completion Time limit, an extended 
Completion Time up to 14 days from the DG’s initial inoperability is 
allowed. 
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AC Sources - Operating 
B 3.8.1 

ACTIONS ( continued) 

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

However, two factors tend to decrease the severity of this degradation 
level: 

a. The configuration of the redundant AC electrical power system that 
remains available is not susceptible to a single bus or switching 
failure; and 

b. The time required to detect and restore an unavailable offsite power 
source is generally much less than that required to detect and 
restore an unavailable onsite AC source. 

With both of the offsite 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 offsite circuits commensurate with the importance of maintaining an 
AC electrical power system capable of meeting its design criteria. 

According to Regulatory Guide 1.93 (Ref. 9) , with the available offsite AC 
sources two less than required by the LCO, operation may continue for 

o offsite sources are restored within 24 hours, unrestricted 
operation may continue. · e is restored within 

D.1 and D.2 

Pursuant to LCO 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 D are 
modified by a Note to indicate that when Condition D is entered with no 
AC source to any division, Actions for LCO 3.8.7, 11Distribution Systems -
Operating," must be immediately entered. This allows Condition D to 
provide requirements for the loss of the offsite circuit and one DG without 
regard to whether a division is de-energized. LCO 3.8.7 provides the 
appropriate restrictions for a de-energized division. 

Columbia Generating Station B 3.8.1-13 Revision .82 
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AC Sources - Operating 
B 3.8.1 

ACTIONS ( continued) 

According to Regulatory Guide 1.93 (Ref. 9), operation may continue in 
Condition D for a period that should not exceed 12 hours. In Condition D, 
individual redundancy is lost in 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 C (loss of both offsite circuits). 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 takes into account the capacity and capability of the remaining AC 
sources, reasonable time for repairs, and low probability of a OBA 
occurring during this period. ~ Alternatively, a Completion Time 

E.1 

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

With two DGs inoperable, there is one remaining standby AC source. 
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 the majority of ESF equipment at 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, however, 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 Regulatory Guide 1.93 (Ref. 9) , with both DGs inoperable, 
operation may continue for a period that should not exceed 2 hours. This 
Completion Time assumes complete loss of onsite (DG) AC capability to 
power the minimum loads needed to respond to analyzed events. In the 
event Division 3 DG in conjunction with Division 1 or 2 DG is inoperable, 
with the other Division 1 or 2 DG remaining, a significant spectrum of 
breaks would be capable of being responded to with onsite power. Even 
the worst case event would be mitigated to some extent-an extent 
greater than a typical two division design in which this condition 
represents complete loss of onsite power function. Given the remaining 
function, a 24 hour Completion Time is appropriate. At the end of this 
24 hour period, Division 3 systems (HPCS) could be declared inoperable 
(see Applicability Note) and this Condition could be exited with only one 
required DG remaining inoperable. However, with a Division 1 or 2 DG 
remaining inoperable and the HPCS declared inoperable, a redundant 
required feature failure exists, according to Required Action 8.2. 

Columbia Generating Station B 3.8.1-14 Revision +a 
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BASES 

ACTIONS  (continued) 

Required Action A.2, B.2, or C.2 requires that the battery float current be 
verified as less than or equal to 2 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 2 amps, this 
indicates there may be additional battery problems and the battery must 
be declared inoperable. 

 
Required Action A.3, B.3, or C.3 limits the restoration time for the 
inoperable battery charger to 72 hours.  This action is applicable if an 
alternate means of restoring battery terminal voltage to greater than or 
equal to the minimum established float voltage has been used (e.g., 
balance of plant non-Class 1E battery charger).  The alternate means will 
be a charger of sufficient capacity such that it is fully capable of restoring 
the battery voltage to the minimum acceptable limits, carrying respective 
DC bus loads, and maintaining the battery in a fully charged condition.  
The 72 hour Completion Time is aligned with the standard 72 hour 
Completion Time of Technical Specification LCO 3.8.1 Required 
Action B.4.1. 

D.1, E.1, and F.1

Condition D, E, or F represents one division with one battery inoperable.  
With one battery inoperable, the DC bus is being supplied by the 
OPERABLE battery charger(s).  Any event that results in a loss of the AC 
bus supporting the battery charger(s) will also result in loss of DC to that 
division.  Recovery of the AC bus, especially if it is due to a loss of offsite 
power, will be hampered by the fact that many of the components 
necessary for the recovery (e.g., diesel generator control and field flash, 
AC load shed and diesel generator output circuit breakers, etc.) likely rely 
upon the battery.  In addition, the energization transients of any DC loads 
that are beyond the capability of the battery charger(s) and normally 
require the assistance of the battery will not be able to be brought online.  
The 2 hour limit allows sufficient time to effect restoration of an inoperable 
battery given that the majority of the conditions that lead to battery 
inoperability (e.g., loss of battery charger, battery cell voltage less than 
2.07 V, etc.) are identified in Specifications 3.8.4, 3.8.5, and 3.8.6 
together with additional specific completion times. 
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BASES 

ACTIONS  (continued) 

G.1

Condition G represents one division with a loss of ability to completely 
respond to an event, and a potential loss of ability 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 125 VDC power to the affected division.  The 2 hour limit 
is consistent with the allowed time for an inoperable DC distribution 
system division. 

If one of the required Division 1 or 2 125 VDC electrical power 
subsystems is inoperable for reasons other than Condition A or D (e.g., 
inoperable battery charger and associated inoperable battery), the 
remaining 125 VDC electrical power subsystems have the capacity to 
support a safe shutdown and to mitigate an accident condition.  Since a 
subsequent worst case single failure could, however, result in the loss of 
minimum necessary 125 VDC electrical subsystems, continued power 
operation should not exceed 2 hours.  The 2 hour Completion Time is 
based on Regulatory Guide 1.93 (Ref. 10) and reflects a reasonable time 
to assess unit status as a function of the inoperable DC electrical power 
subsystem and, if the DC electrical power subsystem is not restored to 
OPERABLE status, to prepare to effect an orderly and safe unit 
shutdown.  

H.1

If the Required Actions and associated Completion Times of Condition B 
or E are not met, the Division 3 DC electrical power subsystem inoperable 
for reasons other than Condition B or E, or any combination of these 
condition exists, the HPCS System may be incapable of performing its 
intended function and must be immediately declared inoperable.  This 
declaration also requires entry into applicable Conditions and Required 
Actions of LCO 3.5.1, "ECCS - Operating." 

I.1

If the Required Actions and associated Completion Times of Condition C 
or F are not met, the Division 1 250 VDC electrical power subsystem 
inoperable for reasons other than Condition C or F, or any combination of 
these conditions exists, the RCIC and other associated supported 
features may be incapable of performing their intended functions and 
must be immediately declared inoperable.  This declaration also requires 
entry into applicable Conditions and Required Actions for the associated 
supported features.
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ACTIONS A.1

With one or more Division 1 or 2 required AC buses, load centers, motor 
control centers, or distribution panels, in one division inoperable, the 
remaining AC electrical power distribution subsystems are 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 subsystems could result in the 
minimum required ESF functions not being supported.  Therefore, the 
required AC buses, load centers, motor control centers, and distribution 
panels must be restored to OPERABLE status within 8 hours. 

The 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 operators' attention be focused on 
minimizing the potential for loss of power to the remaining division by 
stabilizing the unit and 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 operators' 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.

b. The low potential for an event in conjunction with a single failure of a
redundant component in the division with AC power.  (The redundant
component is verified OPERABLE in accordance with
Specification 5.5.11, "Safety Function Determination Program
(SFDP).")
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ACTIONS  (continued) 

B.1

With Division 1 or 2 125 VDC buses in one division inoperable, the 
remaining DC electrical power distribution subsystems are 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 subsystems could 
result in the minimum required ESF functions not being supported.  
Therefore, the required DC electrical power distribution subsystem must 
be restored to OPERABLE status within 2 hours by powering the bus 
from the associated battery or charger. 

Condition B represents one division without adequate 125 VDC power, 
potentially with both the battery significantly degraded and the associated 
charger nonfunctioning.  In this situation, the plant is significantly more 
vulnerable to a complete loss of all DC power.  It is, therefore, imperative 
that the operator's attention focus on stabilizing the plant, minimizing the 
potential for loss of power to the remaining divisions, and restoring power 
to the affected division. 

This 2 hour limit is more conservative than Completion Times allowed for 
the majority of components that could be without power.  Taking 
exception to LCO 3.0.2 for components without adequate DC power, that 
would have Required Action Completion Times shorter than 2 hours, is 
acceptable because of: 

a. The potential for decreased safety when requiring a change in plant
conditions (i.e., requiring a shutdown) while not allowing stable
operations to continue;

b. The potential for decreased safety when requiring entry into
numerous applicable Conditions and Required Actions for
components without DC power while not providing sufficient time for
the operators to perform the necessary evaluations and actions for
restoring power to the affected division; and
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Information Supporting Redundancy and Diversity 

This attachment provides justification for TS 3.3, “Instrumentation,” that defense-in-
depth objectives are met, that at least one redundant or diverse means (through other 
automatic features or manual action) to accomplish necessary safety functions remains 
available during application of the RICT. This attachment identified the components 
available to respond to identified accident conditions. 

The following Instrumentation Technical Specifications (TS) sections are included in this 
TSTF-505 License Amendment Request (LAR) for Columbia Generating Station 
(Columbia). 

Reactor Protection Instrumentation - TS section 3.3.1.1
Feedwater and Main Turbine High Water Level Trip Instrumentation – TS section
3.3.2.2
End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation – TS section
3.3.4.1
Anticipated Transient Without Scram Recirculation Pump Trip (ATWS-RPT)
Instrumentation – TS section 3.3.4.2
Emergency Core Cooling System (ECCS) Instrumentation – TS section 3.3.5.1
Reactor Core Isolation Cooling (RCIC) System Instrumentation – TS section 3.3.5.3
Primary Containment Isolation Instrumentation – TS section 3.3.6.1
Loss of Power (LOP) Instrumentation – TS section 3.3.8.1

Columbia TS 3.3 Instrumentation Limiting Conditions for Operation (LCOs) were 
developed to ensure that Columbia maintains necessary redundancy and diversity of 
systems, structures, and components (SSCs), and complies with the single failure 
design criterion as defined in IEEE 279-1971, and the diversity requirements as defined 
in Appendix A, “General Design Criteria for Nuclear Power Plants” to Part 50 of 10 CFR, 
GDC-22, “Protection System Independence.”  

Included below is a description of the redundant and diverse means available to 
mitigate accidents that each identified instrumentation and control function defined in TS 
Section 3.3 is designed to prevent.  

ach TS Instrumentation section  identif  the FSAR transient/accident that 
credits the instrumentation and control function

For 
each instrumentation and control function, diverse instrumentation is identified to 
demonstrate that at least one diverse means is available to accomplish the associated 
safety function. 

The following abbreviations are used within the “Event” column of the included tables: 
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IMF-AOT: Incidents of moderate frequency. This event is referred to as an
anticipated operational transient.
II-AOT Infrequent incidents. This event is referred to as an abnormal operational
transient.
DBA Design basis accident. This are events that are not expected to occur.

1. Reactor Protection Instrumentation - TS section 3.3.1.1

The RPS is comprised of two independent trip systems (A and B), with two logic 
channels in each trip system (logic channels A1 and A2, B1 and B2). The outputs of the 
logic channels in a trip system are combined in a one-out-of-two logic so either channel 
can trip the associated trip system. The tripping of both trip systems will produce a 
reactor SCRAM. This logic arrangement is referred to as one out-of-two taken twice 
logic. Functions with a different logic are noted below. 

The RPS design creates defense-in-depth from the redundancy of the channels for 
each trip system.  

Diverse inputs trip the reactor (TS Table 3.3.1.1-1 and FSAR Table 7.2-1) 
Intermediate Range Monitors: 8 instruments channels, 4 instrument channels

per trip system, arranged in a 1 of 4 taken twice logic.
o 1a. IRM Neutron Flux High
o 1b. IRM Inop

2. Average Power Range Monitors: The APRM System is divided into 4 APRM
channels and 4 2-Out-of-4 Voter channels. Each APRM channel provides inputs
to each of the four voter channels. The four voter channels are divided into two
groups of two each; with each group of two providing inputs to one RPS trip
system. The system is designed to allow one APRM channel, but no voter
channels, to be bypassed. A trip from any one unbypassed APRM will result in a
“single vote” in all of the voter channels, but no trip inputs to either RPS trip
system. Any Function 2.a, 2.b, 2.c, or 2.d trip from any two unbypassed APRM
channels will result in a full trip in each of the four voter channels, which in turn
results in two trip inputs into each RPS trip system logic channel (A1, A2, B1, and
B2). Similarly, any Function 2.d or 2.f trip from any two unbypassed APRM
channels will result in a full trip from each of the four voter channels.

o 2a. Neutron Flux – High (setdown)
o 2b. Simulate Thermal Power – High
o 2c. Neutron Flux – high
o 2d. Inop
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o 2e. 2-Out-of-4 Voter
o 2f. OPRM Upscale

3. Reactor Vessel Steam Dome Pressure – High: 4 instrument channels, 2
instrument channels per trip system, arranged in a 1 of 2 taken twice logic.
4. Reactor Vessel Water Level – Low, Level 3: 4 instrument channels, 2
instrument channels per trip system, arranged in a 1 of 2 taken twice logic.
5. Main Steam Isolation Valve – Closure: 16 instrument channels, 8 instrument
channels per trip system, 2 instrument channels per each of 8 valves, arranged
that either inboard or outboard valve on two main steam lines in one of the trip
logics in each RPS trip system must close in order for a scram to occur.
6. Primary Containment Pressure – High: 4 instrument channels, 2 instrument
channels per trip system, arranged in a 1 of 2 taken twice logic.
7. Scram Discharge Volume Water Level – High: 4 instrument channels, 2
instrument channels per trip system, arranged in a 1 of 2 taken twice logic.

o Transmitter/Level Indicating Switch
o Transmitter Level Switch

8. Turbine Throttle Valve – Closure: 8 instrument channels, 4 instrument
channels per trip system, 2 instrument channels per valve, arranged so that
closure of 3 or more valves is required to initiate a scram.
9. Turbine Governor Valve Fast Closure, Trip Oil Pressure – Low: 4 instrument
channels, 2 instrument channels per trip system, arranged in a 1 of 2 taken twice
logic.
10. Reactor Mode Switch – Shutdown Position: single switch with 4 channels, 2
channels in each trip system, arranged in a 1 of 2 taken twice logic.
11. Manual Scram: 4 instrument channels, 2 instrument channels in each trip
system, arranged in a 1 of 2 taken twice logic.

In addition, CGS has redundant and diverse methods of shutting down the reactor in the 
unlikely event that the RPS does not scram the reactor. The Alternate Rod Insertion 
(ARI) system provides backup capability to insert the control rods into the reactor and 
can be manually or automatically initiated. The reactor recirculation pumps have trips to 
reduce the reactor power via negative void reactivity feedback via the ATWS-RPT 
subsystem. CGS also has a Standby Liquid Control System (SLC) as an independent 
backup system. The system can be manually initiated via the Main Control Room 
keylock switches to inject boron into the Reactor Vessel and to initiate closure of the 
Reactor Water Clean-Up (RWCU) outboard isolation valve to prevent removal of the 
injected boron.
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2. Feedwater and Main Turbine High Water Level Trip Instrumentation – TS
section 3.3.2.2

The Feedwater and Main Turbine High-Water Level Trip Function is comprised of three 
channels utilizing a two-out-of-three initiation logic scheme that will trip and isolate the 
two feedwater pump turbines and the main turbine. 

The Feedwater and Main Turbine High-Water Level Trip design creates defense-in-
depth from the redundancy of the channels for the Trip Function.



G
O

2-
22

-0
01

 
At

ta
ch

m
en

t6
Pa

ge
 1

0 
of

 4
7 

TS
/T

S 
Ta

bl
e 

Fu
nc

tio
n 

FS
AR

 
Se

ct
io

n 
Tr

an
si

en
t A

cc
id

en
t 

D
iv

er
se

 In
st

ru
m

en
ta

tio
n 

Ev
en

t 

3.
3.

2.
2 

Fe
ed

w
at

er
 a

nd
 M

ai
n 

Tu
rb

in
e 

H
ig

h 
W

at
er

 
Le

ve
l T

rip
 

In
st

ru
m

en
ta

tio
n 

 

15
.1

.2
 

Fe
ed

w
at

er
 

co
nt

ro
lle

r F
ai

lu
re

 - 
M

ax
im

um
 D

em
an

d 

1)
Au

to
m

at
ic

 In
iti

at
io

n:
-M

oi
st

ur
e 

Se
pa

ra
to

r L
ev

el
 H

ig
h 

Tu
rb

in
e 

Tr
ip

2)
M

an
ua

l t
ur

bi
ne

 T
rip

IM
F-

AO
T 

15
.1

.3
 

Pr
es

su
re

 
R

eg
ul

at
or

 F
ai

lu
re

 - 
O

pe
n 

1)
Au

to
m

at
ic

 In
iti

at
io

n:
-M

oi
st

ur
e 

Se
pa

ra
to

r L
ev

el
 H

ig
h 

Tu
rb

in
e 

Tr
ip

2)
M

an
ua

l t
ur

bi
ne

 T
rip

IM
F-

AO
T 

15
.3

.1
 

R
ec

irc
ul

at
io

n 
Pu

m
p 

Tr
ip

 
1)

Au
to

m
at

ic
 In

iti
at

io
n:

-M
oi

st
ur

e 
Se

pa
ra

to
r L

ev
el

 H
ig

h 
Tu

rb
in

e 
Tr

ip
2)

M
an

ua
l t

ur
bi

ne
 T

rip

IM
F-

AO
T 

15
.3

.3
 

R
ec

irc
ul

at
io

n 
Pu

m
p 

Se
iz

ur
e 

1)
Au

to
m

at
ic

 In
iti

at
io

n:
-M

oi
st

ur
e 

Se
pa

ra
to

r L
ev

el
 H

ig
h 

Tu
rb

in
e 

Tr
ip

2)
M

an
ua

l t
ur

bi
ne

 T
rip

D
BA

 

15
.3

.4
 

R
ec

irc
ul

at
io

n 
Pu

m
p 

Sh
af

t B
re

ak
 

1)
Au

to
m

at
ic

 In
iti

at
io

n:
-M

oi
st

ur
e 

Se
pa

ra
to

r L
ev

el
 H

ig
h 

Tu
rb

in
e 

Tr
ip

2)
M

an
ua

l t
ur

bi
ne

 T
rip

D
BA

 



GO2-22-001 
Attachment 6

Page 11 of 47 

3. End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation – TS section
3.3.4.1

The EOC-RPT has two identical trip systems, either of which can actuate an RPT. Each 
EOC-RPT trip system is a two-out-of-two initiation logic for the Trip Function. If either 
trip system actuates, both recirculation pumps will trip. 

The EOC-RPT design creates defense-in-depth from the redundancy of trip systems for 
the Trip Function. 

Diverse EOC-RPT trip systems  
Turbine Throttle Valve (TTV) – Closure: 2 instrument channels arranged in a 2
out of 2 logic.
Turbine Governor Valve (TGV) Fast closure, Trip Oil Pressure – Low: 2
instrument channels arranged in a 2 out of 2 logic.
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4. Anticipated Transient Without Scram Recirculation Pump Trip (ATWS-RPT)
Instrumentation – TS section 3.3.4.2

The ATWS-RPT consists of two independent trip systems. One trip system trips one 
recirculation pump while the other trip system trips the other recirculation pump. Each 
trip system contains 2 channels for each function arranged in a 1 out of 2 taken twice 
logic. 

The ATWS-RPT design creates defense-in-depth from the redundancy of trip systems 
for the Trip Function. 

Diverse ATWS-RPT trip systems 
Reactor Vessel Water Level - Low Low, Level 2: 4 instrument channels, 2
channels per trip system..
Reactor Vessel Steam Dome Pressure – High: 4 instrument channels, 2
channels per trip system.
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5. Emergency Core Cooling System (ECCS) Instrumentation – TS section 3.3.5.1

The ECCS Instrumentation design creates defense-in-depth from the redundancy of the 
channels for each trip system performing the Trip Function (ECCS Actuation).  

Diverse ECCS instrumentation inputs (TS Table 3.3.1.1-1) 
1. Low Pressure Coolant Injection-A (LPCI) and Low Pressure Core Spray
(LPCS) Subsystems

o 1a. Reactor Vessel Water Level – Low Low Low, Level 1 &
1b. Drywell Pressure - High:
Reactor vessel water level (trip level 1) is monitored by two redundant
differential pressure switches. Drywell pressure is monitored by two
redundant pressure switches. The switches are connected in a one-out-of-
two taken twice logic.

o 1c. LPCS Pump Start - LOCA Time Delay Relay: There are four LOCA
time delay relays, one in each of the low pressure ECCS pump start logic
circuits, arranged in a 1 out of 1 logic for each pump.

o 1d. LPCI Pump A Start - LOCA Time Delay Relay: There are four LOCA
time delay relays, one in each of the low pressure ECCS pump start logic
circuits, arranged in a 1 out of 1 logic for each pump.

o 1e. LPCI Pump A Start - LOCA/LOOP Time Delay Relay: There are two
LOCA/LOOP time delay relays, one in each of the RHR “A” and RHR “B”
pump start logic circuits, arranged in a 1 out of 1 logic for each pump.

o 1f. Reactor Vessel Pressure – Low (Injection Permissive): There are four
pressure switches that sense the reactor dome pressure, with one
pressure switch for each low pressure ECCS injection valve, arranged in a
1 out of 1 logic for each injection valve.

o 1g. LPCS Pump Discharge Flow - Low (Minimum Flow): One flow
indicating switch arranged in a 1 out of 1 logic.

o 1h. LPCI Pump A Discharge Flow - Low (Minimum Flow): One flow
indicating switch arranged in a 1 out of 1 logic.

o 1i. Manual Initiation: For each low pressure ECCS pump there is one
switch and push button, with two channels per switch and push button,
arranged in a 2 out of 2 logic.

2. LPCI B and LPCI C Subsystems
o 2a. Reactor Vessel Water Level – Low Low Low, Level 1 &

2b. Drywell Pressure – High:
Reactor vessel water level (trip level 1) is monitored by two redundant
differential pressure switches. Drywell pressure is monitored by two
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redundant pressure switches. The switches are connected in a one-out-of-
two taken twice logic. 

o 2c. LPCI Pump B Start - LOCA Time Delay Relay: There are four LOCA
time delay relays, one in each of the low pressure ECCS pump start logic
circuits, arranged in a 1 out of 1 logic for each pump.

o 2d. LPCI Pump C Start - LOCA Time Delay Relay: There are four LOCA
time delay relays, one in each of the low pressure ECCS pump start logic
circuits, arranged in a 1 out of 1 logic for each pump.

o 2e. LPCI Pump B Start - LOCA/LOOP Time Delay Relay: There are two
LOCA/LOOP time delay relays, one in each of the RHR “A” and RHR “B”
pump start logic circuits, arranged in a 1 out of 1 logic for each pump.

o 2f. Reactor Vessel Pressure – Low (Injection Permissive): There are four
pressure switches that sense the reactor dome pressure, with one
pressure switch for each low pressure ECCS injection valve, arranged in a
1 out of 1 logic for each injection valve.

o 2g. LPCI Pumps B & C Discharge Flow - Low (Minimum Flow): One flow
indicating switch per pump, arranged in a 1 out of 1 logic.

o 2h. Manual Initiation: For each low pressure ECCS pump there is one
switch and push button, with two channels per switch and push button,
arranged in a 2 out of 2 logic.

3. High Pressure Core Spray (HPCS) System
o 3a. Reactor Vessel Water Level – Low Low, Level 2: 4 instrument

channels arranged in a one-out-of-two taken twice logic.
o 3b. Drywell Pressure – High: 4 instrument channels arranged in a one-out-

of-two taken twice logic.
o 3c. Reactor Vessel Water Level – High, Level 8: 2 instrument channels

arranged in a 2 out of 2 logic.
o 3d. Condensate Storage Tank Level – Low: 2 instrument channels

arranged in a 1 out of 2 logic.
o 3e. Suppression Pool Water Level – High: 2 instrument channels arranged

in a 1 out of 2 logic.
o 3f. HPCS System Flow Rate – Low (Minimum Flow): 1 instrument channel

arranged in a 1 out of 1 logic.
o 3g. Manual Initiation: One switch and push button, with two channels per

switch and push button, arranged in a 2 out of 2 logic.
4&5. Automatic Depressurization System (ADS) Trip System “A” and “B”

o 4a. Reactor Vessel Water Level – Low Low Low, Level 1 &
5a. Reactor Vessel Water Level – Low Low Low, Level 1:
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2 independent trip systems A and B. 2 channels per trip system arranged 
in a 2 out of 2 logic. 

o 4b. ADS Initiation Timer &
5b. ADS Initiation Timer:
2 channels with one in each trip system A and B arranged in a 1 out of 1
logic.

o 4c. Reactor Vessel Water Level – Low Level 3 (Permissive) &
5c. Reactor Vessel Water Level – Low Level 3 (Permissive):
2 channels with one in each trip system A and B arranged in a 1 out of 1
logic.

o 4d. LPCS Pump Discharge Pressure – High &
4e. LPCI Pump A Discharge Pressure – High &
5d. LPCI Pumps B & C Discharge Pressure – High:
2 LPCS and 2 LPCI A channels input to ADS trip system A. 2 LPCI B and
2 LPC C channels input to ADS trip system B. In order to generate an
ADS permissive I one trip system only one pump (both channels for the
pump) indicate the high discharge pressure condition.

o 4f. Accumulator Backup Compressed Gas System Pressure – Low &
5e. Accumulator Backup Compressed Gas System Pressure – Low:
3 channels input into ADS trip system A arranged in a 2 out of 3 logic. 3
channels input into ADS trip system B arranged in a 2 out of 3 logic.

o 4g. Manual Initiation &
5f. Manual Initiation
Two switch and push buttons (with two channels per switch and push
button) for ADS trip system A arranged in a 4 out of 4 logic.
Two switch and push buttons (with two channels per switch and push
button) for ADS trip system B arranged in a 4 out of 4 logic.
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6. Reactor Core Isolation Cooling (RCIC) System Instrumentation – TS section
3.3.5.3

The RCIC System Instrumentation design creates defense-in-depth from the 
redundancy of the channels for each trip system. 

Diverse RCIC system instrumentation inputs (TS Table 3.3.5.3-1) 
1. Reactor Vessel Water Level – Low Low, Level 2: 4 instrument channels
arranged in a 1 of 2 taken twice logic.
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7. Primary Containment Isolation Instrumentation – TS section 3.3.6.1

The primary containment isolation instrumentation design creates defense-in-depth from 
the redundancy of the channels for each trip system.  

Diverse primary containment isolation inputs (TS Table 3.3.6.1-1)  

1. Main steam Line Isolation
o 1a. Reactor Vessel Water Level – Low Low Low, Level 1 &

1b. Main Steam Line Pressure – Low &
1d. Condenser Vacuum – Low &
1e. Main Steam Tunnel temperature – high &
1f. Main Steam Tunnel Differential Temperature – High:
4 channels arranged in a 1 out of 2 taken twice logic to isolate the MSIVs.
4 channels arranged in two 2 out of 2 trip systems to isolate all MSIV drain
lines. One 2 out of 2 trip system is associated with the inboard valves and
the other 2 out of 2 trip system is associated with the outboard valves.

o 1c. Main Steam Line Flow – high: 16 channels, 4 channels for each steam
line arranged in a 1 out of 8 taken twice logic to initiate isolation of the
MSIVs.

o 1g. Manual Initiation: 8 channels, 2 per each switch and push button. The
four channels from two switch and push buttons input into one trip system
and the four channels from the other two switch and push buttons input
into the other trip system.
To close all MSIVs, both trip systems must actuate. The logic of each trip
system is arranged such that both channels from one of the associated
switch and push buttons are required to actuate the trip system (i.e., the
switch and push button must be both armed and depressed for the trip
system to actuate).
To close the MSL drain valves, all channels in both trip systems must
actuate (i.e., both channels from each of the two associated switch and
push buttons are required to actuate the inboard valve trip system and
both channels from each of the two associated switch and push buttons
are required to actuate the outboard valve trip system).

2. Primary Containment Isolation
o 2a. Reactor Vessel Water Level – Low, Level 3: 4 channels arranged in a

2 out of 2 logic per trip system. One of the trip systems is connected to the
inboard valve and the other is connected to the outboard valve. Isolates
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group  5 valves. The Group 5 PCIVs need only one trip system (the 
inboard valve system) to isolate all Group 5 valves. 

o 2b. Reactor Vessel Water Level – Low Low, Level 2: 4 channels arranged
in a 2 out of 2 logic per trip system. One of the trip systems is connected
to the inboard valve and the other is connected to the outboard valve.
Isolates group 2, 3, 4, and 7 valves.

o 2c. Drywell Pressure – High: 4 channels arranged in a 2 out of 2 logic per
trip system. One of the trip systems is connected to the inboard valve and
the other is connected to the outboard valve. Isolates group 3, 4, and 5
valves.

o 2d. Reactor Building Vent Exhaust Plenum Radiation – High: 4 channels
arranged in a 2 out of 2 logic per trip system. One of the trip systems is
connected to the inboard valve and the other is connected to the outboard
valve. Isolates group 3 valves.

o 2e. Manual Initiation: For the group 3 valves and some Group 4 valves
(RCC-V-5, RCC-V-21, RCC-V-40, RCC-V-104, FPC-V-149, FPC-V-153,
FPC-V-154, FPC-V-156, PI-VX-250, PI-VX-251, PI-VX-253, PI-VX-256,
PI-VX-257, PI-VX-259, TIP-V-1, TIP-V-2, TIP-V-3, TIP-V-4, AND TIP-V-
15) there are 4 switch and push buttons with 2 channels per switch and
push button, with 2 switch and push buttons per trip system. The logic is
arranged in a 4 out of 4 channels per trip system. One of the trip systems
is connected to the inboard valve and the other is connected to the
outboard valve. For the group 2, remaining group 4 (FDR-V-3, FDR-V-4,
EDR-V-19, EDR-V-20), and group 5 valves there are 2 switch and push
buttons with 2 channels per switch and push button, with 1 switch and
push buttons per trip system. The logic is arranged in a 2 out of 2
channels per trip system. One of the trip systems is connected to the
inboard valve and the other is connected to the outboard valve.

Reactor Core Isolation Cooling (RCIC) System Isolation
o 3a. RCIC Steam Line Flow – High &

3b. RCIC Steam Line Flow – Time Delay &
3e. RCIC Equipment Room Area Temperature – High &
3f. RCIC Equipment Room Area Differential Temperature – High &
3g. Reactor Water Cleanup (RWCU) System /RCIC steam Line Routing
Area Temperature – High:
2 channels, 1 per trip system, arranged in a 1 out of 1 logic. One of the trip
systems is connected to the inboard valve and the other is connected to the
outboard valve.

o 3c. RCIC Steam Supply Pressure – Low &
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3d. RCIC Turbine Exhaust Diaphragm Pressure – High: 
4 channels, 2 per trip system, arranged in a 2 out of 2 logic. One of the trip 
systems is connected to the inboard valve and the other is connected to 
the outboard valve. 

o 3h. Manual Initiation: 1 channel which isolates the outboard RCIC valve
only.

4. RWCU System Isolation
o 4a. Differential Flow – High &

4b. Differential Flow – Time Delay &
4c. Blowdown Flow – High &
4d. Heat Exchanger Room Area Temperature – High &
4e. Heat Exchanged Room Area Ventilation Differential Temperature –
High &
4h. RWCU/RCIC Line Routing Area Temperature – High:
2 channels, 1 channel in each trip system, arranged in 1 out of 1 logic.
One of the trip systems is connected to the inboard valve and the other is
connected to the outboard valve.

o 4f. Pump Room Area – Temperature High &
4g. Pump Room Area Ventilation Differential Temperature – High:
4 channels, 1 channel in each trip system in each room arranged in a 1
out of 1 logic. One of the trip systems is connected to the inboard valve
and the other is connected to the outboard valve.

o 4i. RWCU Line Routing Area Temperature – High: 8 channels, 1 channel
in each trip system in each room arranged in a 1 out of 1 logic. One of the
trip systems is connected to the inboard valve and the other is connected
to the outboard valve.

o 4j. Reactor Vessel Water Level – Low Low, Level 2: 4 channels, 2
channels per trip system arranged in a 2 out of 2 logic. One of the trip
systems is connected to the inboard valve and the other is connected to
the outboard valve.

o 4k. Standby Liquid Control (SLC) System Initiation: 2 channels arranged in
a 1 out of 2 logic closing only the outboard valve.

o 4l. Manual Initiation: 4 channels, 2 per each switch and push button,
arranged in a 2 out of 2 logic for each switch and push button. One of the
switch and push buttons is connected to the inboard valve and the other is
connected to the outboard valve.

5. Residual Heat Removal (RHR) Shutdown Cooling (SDC) System Isolation
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o 5e. Reactor Vessel Pressure – High: 2 channels, 1 channel in each trip
system, arranged in 1 out of 1 logic. One of the trip systems is connected
to the inboard valve and the other is connected to the outboard valve.

o 5f. Manual Initiation: 4 channels, 2 per each switch and push button,
arranged in a 2 out of 2 logic for each switch and push button. One of the
switch and push buttons is connected to the inboard valve and the other is
connected to the outboard valve.

6. Traversing Incore Probe Isolation
o 6a. Reactor Vessel Water Level – Low Low, Level 2 &

6b. Drywell Pressure – High:
4 channels, 2 Reactor Vessel Water Level – Low Low, Level 2 channels
and 2 Drywell Pressure – High channels, arranged in a 1 out of 2 taken
twice logic.
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8. Loss of Power (LOP) Instrumentation – TS section 3.3.8.1

The loss of power (LOP) instrumentation design creates defense-in-depth from separate 
Loss of Voltage or Degraded Voltage Initiation Functions.  

Each 4.16kV ESF switchgear bus has its own Loss of Power (LOP) instrumentation that 
provides undervoltage initiation logic to actuate delayed source transfer from TR-S to 
TR-B (when TR-B is available) or TRS to associated Emergency Diesel Generator 
(EDG) (when TR-B is not available) for the Division 1 and Division 2 - 4.16kV 
Emergency Bus Undervoltage functions. Similarly the Division 3 – 4.16kV Emergency 
Bus has separate LOP instrumentation that provides undervoltage initiation logic to 
perform a delayed source transfer from TR-S to the associated EDG (since the Division 
3 – 4.16kV Emergency bus does not have a backup offsite power circuit to TR-B). The 
voltage for Division 1, 2, and 3 - 4.16kV buses is monitored at two levels which can be 
considered as two different Loss of Power functions: Loss of Voltage and Degraded 
Voltage for each emergency bus. 

Accident analyses credit the loading of two of the three EDGs based 
upon the Loss of Power (LOP) coincident with a LOCA. Consequently, three sets of 
Division 1, 2 and 3 – 4.16kV Emergency Bus power are available with two required 
channels per division (for each LOP instrumentation initiation function, namely Loss of 
Voltage or Degraded Voltage) when the associated EDG is required to be operable. 
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Regulatory Guide 1.174 Revision 2 Section 2.1.1 Defense-in-Depth 

In accordance with the principles contained within Regulatory Guide 1.174, “An 
Approach for Using Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-
Specific Changes to the Licensing Basis”, Revision 2, defense-in-depth consist of 
several elements and consistency with the defense-in-depth philosophy is maintained if 
the following occurs: 

A reasonable balance is preserved among prevention of core damage, prevention 
of containment failure, and consequence mitigation.

o The CGS TS reflect this balance by allowing one channel to be placed in
trip, while preserving the fundamental safety function of the applicable
system. Tripping an inoperable channel does not affect the number of
channels required to provide the safety function.

Over-reliance on programmatic activities as compensatory measures associated
with the change in the licensing basis is avoided.

o No programmatic activities are relied upon as compensatory measures
when one or two channels of the applicable instrumentation are
inoperable. The remaining operable channels for that function are fully
capable of performing the safety function of the applicable system.

System redundancy, independence, and diversity are preserved commensurate
with the expected frequency, consequences of challenges to the system, and
uncertainties (e.g., no risk outliers)

o System redundancy, independence, and diversity remain the same as in
the as designed condition. The number of operable functions has not been
decreased, the number of minimum operable channels to perform the
safety function has not been decreased, and the channels remain
independent as originally designed, even with one channel inoperable.

Defense against potential common-cause failures are preserved, and the
potential for the introduction of new common-cause failure mechanisms is
assessed.

o This LAR does not impact the original determination of common-cause
failure for the applicable instrumentation and its functions. It may allow the
CTs to be extended for one or two channels in a function to be inoperable
prior to placing the channel in trip. Placing the channel in trip fulfils the
channel’s trip function to perform the safety function of the applicable
system.
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Independence of barriers is not degraded.
o Barriers are not affected by this LAR request.

Defense against human errors are preserved.
o In the conditions listed in the TS, a potential extension of the TS CTs does

not change any personnel actions required when the TS Action is entered.
Therefore, no change to the possibility of a human error is introduced and
no change to the defenses against potential human error have been
made.

The intent of the plant’s design criteria is maintained.
o The design criteria of the applicable systems are maintained as reflected

in the FSAR. Redundancy, diversity of signal, and independence of
trip/actuation channel functions are maintained with the requested change.
The change requested in the LAR does not physically change the
applicable systems in any way. It only allows additional time, under certain
low risk conditions in accordance with the RICT Program, to perform
actions that the NRC has previously determined to be acceptable.

Therefore, the defense-in-depth principals prescribed in Regulatory uide 
1.174, Revision 3 are met. 
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COLUMBIA GENERATING STATION 

License Amendment Request 

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 



E3 - 1 

Information Supporting Technical Adequacy of PRA Models without PRA 
Standards Endorsed by the Nuclear Regulatory Commission 

This enclosure is not applicable to the Columbia Generating Station (CGS) submittal. 
Energy Northwest is only proposing to use PRA models in the CGS Risk-Informed 
Completion Time Program that were developed in accordance with PRA standards 
endorsed by the NRC in Regulatory Guide 1.200 Revision 2 or Revision 3. 
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